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INTRODUCTION

Evolving a generation of l ives tock  with superio r  germplasm of 

greater  production potential a t ta inab le  by b e tte r  breed ng programmes 

maintenance of good level of nu tr it ional sta tus by b e t te r  feeding adoption 

of sc ien tif ic  husbandry p rac t ise s  and provis ion  of eff ic ien t health  cover 

age play p ivo ta l role in augmenting the output of l ives tock  products  The 

achievement attained n th is  re spec t  during the  recent past has been re 

markable Many age old infectious d iseases  a ff l ic ting  the animals and 

causing heavy economic losses have been successfu lly  kept under control 

by adopting p ro p h y lac t ic  measures such as protection  of the l ivestocks 

employing su itab le  vaccines timely investigation of outbreaks of infecti 

ous d isease  and diagnosis advocating su itab le  control measures to be

adopted to a r r e s t  the  dissemination and perpetuation  of the d isease  and 

proper surve il lance  system In sp te of th is  health  hazards due to

var ous infectious d iseases  pose a grave problem and remain as major lm

pedements in terfering  with attainment of an tic ipa ted  output of animal pro

duction because of the emergence of newer and h i th e r to  unknown d iseases 

Among such d iseases  Chlamydiosis stands as one important d isease  en 

t i ty

Chlaymydiae is notoriously known to be re sponsib le  fo r  m orta li ty  

and m orb id ity  among animals with concomitant economic losses fo r  the 

farm er Because of i ts  zoonotic nature it  becomes all the more import 

ant involving public health  sphere  too

Association of chlam ydia l organisms in the causation of c lin ica l syn 

drome with sequelae of a b o r t io n /s t i l l  b ir th /neona ta l  and per ina ta l  morta



l i ty  in l ives tock  has been reported  from many countries ( Storz 1971

Pienaar and Schutte 1975 Shewen 1980)

In India also th e re  are a few rep o r ts  av a i lab le  recording the

prevalence of chlam ydial agents as proved by serological evidence demon 

s tra tion  of these  organisms in the  c l in ica l  m ateria ls  by spec al staining 

techniques and also by cu ltu ra l  isolation from clin ica l  samples (D x it  and 

Kalra 1984 Gupta et al 1985 Krishna et jd  l£$6 a) The research

work on ch lam ydiosis  c a r r ied  out a t  the All India Ins t i tu te  of Medical 

Science New Delhi Haryana Agr cultural Univers ity  H issar Indian Ve 

te r ina ry  Research Insti tu te  Izatnagar has proved the prevalence of chla

mydial agents in the  northern  sta tes  of India But the  information on th is  

agent regarding i ts  prevalence  n the southern s ta tes  and its  status as a 

c lin ica l en ti ty  is very meagre

The pros and cons of the  d isease  syndrome caused by chlamydial 

infection among lives tock  in the s ta te  of Kerala have not be probed into 

and hence the information on chlamydial infection in l ives tocks  is p ra  

c t ica l ly  nil Persual of ava ilab le  l i te ra tu re  revea ls  th a t  th e re  has been 

no repo r t  of documentation of ch lam dyiosis  m l ives tocks  m Kerala Consi 

dering i ts  economic importance status as an emerging scourge zoonotic 

nature and the pausity  of even basic information on ch lam ydial infection 

in Kerala s ta te  i t  was envisaged to in t ia te  a p ilo t study on chlamydial 

agents The resu lts  acquired during the course of work may help unra 

vel some h i th e r to  unknown fac ts  about th is  d isease  en ti ty  Moreover the 

tes ts  fo r  i ts  detection w ill get s tandard ised  and th is  in turn will be 

quite useful fo r  the  diagnosis and investiga tional work m fu tu re  in th is

2
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regard

The major a sp e c t  of the  work envisaged  is  th e  assessm en t of the  

magnitude of p rev a len ce  of ch lam yd ia  among the  l iv e s to c k  m Kerala s ta te  

based on sero logy  and iso la t io n  of the  agent In o r d e r  to accom plish  th a t  

the following works were en ta i led

1 ) C ollection  of s e r a  sam ples  from  d iv e rg e n t  sp ec ie s  of domestic 

animals p a r t i c u la r ly  w ith  h i s to ry  of abo r t io n  and pneumonic 

com plica tions

I I ) Detection of a n t ib o d ie s  by sero log  ca l  t e s t s

I I I ) C ollection  of c l in  cal mater a ls  p a r t i c u l a r ly  from  cases  of abor

tion and pneumonia

i v ) Staining th e  sm ears  p re p a re d  out of c l in ic a l  m a te r ia ls  by stan

dard  p rocedures  and screen ing  f o r  the  p re sen ce  of ch lam ydia  

v) A ttempts fo r  the  iso la t ion  of ch lam y d ia  by  b io log ica l  means em

ploying ch icken  em bryo /gu inea  p igs  

vi)  Study the  f e a s i b i l i t y  of the  above ex p e r im e n ta l  animals fo r  the  

p u rp o se  of iso la t ion
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REVIEW OF LITERATURE

Chlamydia a re  a group of highly spec ia l ized  ovoid or spherica l  

Gram negative bac te r ia  tha t  undergo a well defined l ife  cycle  m the cy 

toplasm of th e i r  host ce ll  This group of pathogens is  extrem ely wide 

spread in nature with a wide spectrum of hosts

1 1 Taxonomic Status and Properties

Inclusion of C_ trachomatis  m infected ocular m ateria l  were f i r s t  

observed by H albers taed ter  and Von Prowazek in 1907 They thought 

tha t  th is  agent was a protozoa and conferred the  name chlamydozoaceae to 

these mantled animals The c lass if ica tion  and nomenclature of the ch 

lamydiae were fo r  long unsettled  and these  organisms have been re fe rred  

to as Miyagawanella Bedsonia and p s i t tacos is  lymphogranuloma trachoma 

agent Page (1966) proposed the now generally  accepted desc r ip t ion  of 

the genus Chlamydia

In the  infancy of ch lam ydial re search  these  organisms were consi 

dered as v iruses  because they could be propagated only n a living me 

dia However once the concepts of Stainer and Lwoff on the fundamen 

tal differences between bac te r ia  and v iruses  had been formulated and 

generally  accepted i t  became c lear  tha t ch lam ydia a re  bac te r ia  (Duguid 

et al_ 1978 Merchant and Packer 1983) Unlike v iru ses  chlamydiae 

possess both the types of nucleic acid DNA and RNA The ce ll  wall 

is  quite analogous m s truc tu re  to Gram negative bac te r ia  and they multi 

ply by b inary  f iss ion  They also possess a number of enzymes and 

have a r e s t r ic te d  metabolic a c t iv i ty  They are  suscep tib le  to many an
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t ib  otxcs and an t im e tab o l i te s  t h a t  do not a ffec t  v i ru s e s  In s h o r t  th e re  

s a fundam ental d isco n t in u i ty  between the  ch lam y d iae  and even th e  la r  

gest animal v i ru se s  (C o ll ie r  1984)

However ch lam y d ia  can be d is t in g u ish ed  from  o th e r  groups of in 

t r a c e l lu la r  b a c te r ia  and r i c k e t t s i a e  by t h e i r  in a b i l i ty  to s y n th e s iz e  com 

pounds f|or h igh  energy s to rage  and u t i l iz a t io n  (Weiss and Wilson 1969 

Hatch \975) by th e i r  lack  of cytochrom es and o th e r  components of th e  

r e s p i r a to r y  cha  n They a re  cons ide red  as energy  p a r a s i t e s  th a t  use 

the ATP produced  by th e  hos t  c e l l  f o r  t h e i r  own requ irem en ts  (Moulder 

1966) Moreover th e  ch lam y d iae  have ev o lv ed  a developm enta l cycle  

th a t  s unique among p ro k a ry o te s  (Becker 1978 Ward 1983)

C h lam y d ia l  a re  re la te d  to v i ru se s  in c e r ta in  a sp e c ts  th e  forem ost 

being th a t  th e se  agents can be c u l t iv a te d  only in a l iv in g  media More 

over  ch lam yd iae  induce the  produc tion  of in te r fe ro n s  which  i n h ib i t  t h e i r  

r e p l ic a t io n  The mechanism of in te r fe ro n  med a ted  in h ib i t io n  of C ps i  

t ta c i  r e p l ic a t io n  p ro b a b ly  invo lves  an induced d ep le t io n  of the  e s se n t ia l  

ammo acid  t ry p to p h a n  from  th e  cy top lasm  c pool and re s u l t s  only in a 

r e v e r s ib l e  ch lam yd a s ta s i s  (Byrne 1986)

The poss ib  l i t y  of evolu tion  of ch lam yd ae from  an a n c e s t ra l  f r e e  

1 vm g b a c te r ia  is  sp ecu la ted  The members of th e  genus A cm etobac ter  

p ossess  pntigens t h a t  f ix  complement w ith  a n t ib o d ie s  to c h lam y d iae (S to rz  

1971)

The fa c t  th a t  ant gens of Bacterium an itra tum  (H ere lla)  f ix e d  comp 

lement in the  p resence  of chlam yd al an t ib o d ie s  but d id  not p rovoke  an
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t ib o d ie s  reac ting  w ith  ch lam y d ia l  antigens was e s ta b l i s h e d  by V oikert  

and M atth iesen ( 1956 ) and i t  was confirmed by Shimizu and Bankowsk 

(1963) T h e re fo re  in fec t on w ith  th i s  b e a c te r ia  cannot lead  to f a l s e  po 

s i t iv e s  in th e  se rod iagnos is  of ch lam y d ia l  infection

For th e  above reasons a new o rd e r  c h la m y d ia le s  was e s ta b l i s h e d  

which con s is ted  of one fam ily  ch lam yd iaceae  and one genus ch lam yd ia  

containing two sp ec ie s  C hlam ydia  t rach o m atis  and C hlam ydia p s i t ta c i  

(Storz 1971 Becker 1978 Ward 1983) Some of th e  fe a tu re s  d i s tm  

guishing th e  two ch lam y d ia l  sp ec ie s  a re  sum m arised n ta b le  1

Kingsbury and Weiss (1968) showed th a t  only 1(U of th e  DNA se 

quence of C t rach o m atis  and C_ p s i t t a c i  a re  homologous This ind ica ted  

th a t  th e se  two ch lam yd ia  sp ec ie s  a re  d f f e r e n t  N ev e r th e le ss  th e  two 

spec ies  a re  c le a r ly  re la te d  by t h e i r  common deve lopm enta l cyc le  common 

antigens and s im i la r  b io log ica l  and m etabolic  a c t iv i ty  ju s t i fy in g  t h e i r  

inclusion w ith in  the  same genus (Becker 1978 Ward 1983)

The organisms a re  small non mot le w eak ly  Gram nega tive  obliga te

in t ra c e l lu la r  p a r a s i t e s  occu rr ing  as two ty p e s  sm all  and la r g e ( S to r z  1971 

Duguid e t  al 1978 M erchant and Packer 1983 Ward 1983) The small 

ty p e  having 300nm d iam eter  has a compact e le c tro n  dense nucleoid and 

th i s  is  th e  h ig h ly  infectious s ta b le  e x t r a c e l lu la r  form  the  e lem entary

body (EB) of th e  organism The la rg e r  form  800 1200nm in d iam eter

without a dense nucleoid is  th e  in i t i a l  body o r  r e t ic u la te  body (RB) 

which s in t r a c e l lu la r  and f r a g i l e  and con s t i tu te  the  r e p l ic a t in g  form of 

the  organism The organism grow in the  cy top lasm  of th e  host c e l ls  fo r  

ming c h a r a c t e r i s t i c  micro colonies or inclusion bod ies  made up of a mix



Table 1 Features d istingu ish ing  between C trachom atis and C_ p s itta c i (Becker ,1978 and Ward, 1983)

7

Features C trachomatis C ps i t tac i

Natural infection Pr ncipa lly  human ocular and 
urogenital d iseases

Respiratory urogenital and systemic 
nfection in a w de var ie ty  of animals 

Man is incidentally  infected

Laboratory growth With exception of LGV agents 
require  centr fugat on onto 
specif ica lly  prepared tissue 
culture ce lls

Grow read ily  in tissue culture without 
centr fugation

Intracytoplasmic 
replication 
character  stic

Repl cates within cytoplasmic 
ves ic les  which have enough 
r ig id i ty  to d isp lace  the 
nucleus of the infected cell

Repl cates in cytoplasmic vesicles th a t  
spread throughout the cytoplasm of 
the host cell

Inclusions Compact glycogen containing 
stain with iodine

Diffuse non glycogen containing do not 
s ta  n with lod ne

Nucleic ac d Guanosme+cytos ne(G+C) G + C U  2 °o

Sulpha drug 
sens t iv i ty

Sulphadiaz ne sens it ive Sulphadiazine res is tan t
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tu re  of the  la rg e r  and sm alle r  c e l l s  Both the  fo rm s of ch lam y d ia  a re  

c le a r ly  v i s ib l e  by th e  l ig h t  m icroscope

Both form s s ta in  w ith  the  M acchiavello  C astaneda Gimenez modi 

f ied  Z ie h l  Neelsen method and a lso  by Giemsas Method (Storz 1971 Cruick 

shank et  ̂ a l  1975 Buxton and F ra s e r  1977 Duguid et_ a l  1978 Mer 

chant and Packer  1983) They s ta in  blue by Castanedas method and 

red  by M acchiavelo modified Ziehl Neelsen and Gimenez method The 

Giemsa s method has th e  advantage  of d is t in g u ish in g  between th e  small 

redd sh p u rp le  EB and th e  la rg e r  more b a so p h i l ic  RB(Storz 1971)

C hlam ydiae a re  r ic h  in l ip id  content and a l l  sp ec ie s  of the  organi 

sm a re  in ac t iv a ted  by e th e r  w ith in  30 minutes They a re  r a p id ly  inac ti  

va ted  by hea t  and lo se  t h e i r  in fec t iv  ty  com ple te ly  a f te r  10 minutes at 

60°C and when s to re d  in g ly ce ro l  (Buxton and F ra s e r  1977) C p s i t t a c i  

is  reaso n ab ly  s t a b le  when s to re d  at r e f r ig e ra t io n  te m p e ra tu re  but qu ite  

l a b i l e  a t  h ig h e r  tem p era tu res

Repeated f reez in g  and thawing is  d e tr im en ta l  to th e  organism and

cause a minimum loss  of 1 log in m fe c t iv i ty  (Clyde 1984 Schachter  

1986 a) This a sp e c t  has a sp e c if ic  s ign if icance  during the  long term 

s to rage  of s tock  cu l tu res

M ultip l ica t ion  of ch lam y d ia  is  in h ib i te d  when t r e a te d  w ith  adequ

ate  concentra tion  of e ry th ro m y c in  ch lo ram phen ico l  te t r a c y c l in e  or pern

c i l l in  (Buxton and F ra s e r  1977 C o ll ie r  1984) They a re  however

r e s i s ta n t  to a number of an t ib io t ic s  no tab ly  th e  am inoglycosides  po ly  

myxin lincomycin Vancomycin and m ycosta t in  Some of th e se  an tib io
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t ics  alone or in combination are thus useful fo r  suppress ing  contamina 

tion by bac te r ia  fungi and yeast dur ng the  solation of chlamydia from 

cl meal specimen or during routine passage n the labora tory

1 2 M ultip lication

Cfilamydiae have responded to the  spec ia l ized  demands of obligate 

in trace l lu la r  l i fe  cycle by evolving a developmental cycle th a t  is un que 

amongst p rokaryotes  (Buxton and F raser  1977 Becker 1978 Ward 1983) 

(Fig 1)

Large number of elementary bodies measuring about 0 2 0 3Jam in 

diameter are  adsorbed onto the  surface of a su scep tib le  host ce ll  The 

elementary body adhesm s a re  thought to be ce l l  wall components (Levy 

and Moulder 1982) Although the  major outer membrane protein  (MOMP) 

appears  to be a strong candidate for a chlam ydial adhesm  antibody to 

MOMP does not affect e i th e r  attachment or uptake of chlamydia (Caldwell 

and P erry  1982) It has been proposed th a t  N acetyl glucosamine 

might be an important component of the host ce ll  recep tor  (Levy 1979) 

But th s was refu ted  by Ward m 1983 Unlike the r ick e t ts iae  th e re  s 

no ac tive  mechanism of ce ll  penetration dependent on ATP (Cru ckshank 

et al 1975) The EB are taken into the  host ce ll by phagocytosis 

Following phagocytos s the  EB lies in a membrane bounded phagosome 

but is ev iden tly  r e s is tan t  to digestion by the  h y d ro ly t ic  lysosomal en 

zymes The phagosome contain ng the organism do not fo r  some reason 

become fused with lysosomes at leas t  until la te r  n the  reproductive  

cycle ( F r u s  1972 Eissenberg et jd  1983) Once inside  the  ce ll  s



Fig 1 Schematic representation of the developmental cycle  of chlamydial agents
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cy toplasm  the  e lem entary  bodies  undergo a c h a r a c t e r i s t i c  sequence of 

chem ical and m orphological changes During th e  lag ph ase  which  la s ts  

about 1 10 hours th e  p a r t ic le s  undergoes in te rn a l  reo rgan isa t ion  and

changes from  sm all s p h e r ic a l  s t ru c tu re s  in to  la rg e  le s s  d e e p ly  s ta in ing 

in i t i a l  bodies  m easuring about 0 7 to 1 2 Jmm n d iam ete r  From about 

15 20 hours a f te r  infec tion  the  number of in i t i a l  bodies  in c re a se  ra p i

dly  and th e y  aggregate  in c lu s te r s  in a homogenous f lu id  m atr ix  w hich 

ap p e a rs  to d ig es t  th e  surrounding  cy top lasm  to form  a vacuo lar  s t ru c tu re  

or v e s ic le  This p h a se  of developm ent is  fo llow ed by a s tage of ra p id  

m u l t ip l ica t io n  when the  la rg e  bodies a p p e a r  to b re a k  down into sm alle r  

bod es w ith  dense cen tres  e i t h e r  by budding or by d iv is io n  in s e v e ra l  

planes to form  four or f iv e  p a r t ic le s  of equal s ize  Towards th e  end

of the  m u lt ip l ica t io n  c y c le  the  cy top lasm  of th e  host c e l l  may be pa 

eked with  p a r t i c l e s  of both  ty p es  but th e  nucleus is  not e ffec ted  and 

the  ce ll  may continue to grow and d iv id e  The p a r t i c l e s  a re  u l t im a te ly  

re leased  by ly s i s  of th e  in fec ted  c e l l  The c y c le  takes  about 24 to 48 

hours (C ru inckshank e t  a l  1975 Ward 1983)

1 3 Epidemiology

C hlam ydiae have a w ide spec trum  of hos ts  com pris ing  human be 

ngs many sp ec ie s  of dom estica ted  animals and b i rd s  and numerous sy l  

v a t ic  fauna The oroganism does not a p p e a r  to be v e ry  hos t  or t is su e  

sp e c if ic  Many s t r a in s  p roduce  g enera l ized  in fec tions  m s e v e ra l  host 

spec es o th e r s  loca l ize  and cause pronounced inflammation in one or 

more t i s su e  or organs of a s p e c i f ic  host E x cep tiona lly  some animals 

may ex p e r ie n c e  s e v e re  or even f a t a l  d is e a se  as a r e s u l t  of ch lam y d ia l
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infection A w ell balanced host p a r a s i t e  r e la t io n s h ip  r e p re s e n ts  th e  com 

mon na tu re  of ch lam y d ia l  infection  Th is  long la s t in g  m a p p a re n t  or 

or la ten t  s ta te  has been documented in s e v e ra l  sp ec ie s  of animals and 

b i rd s  (Shewen 1980) In some cases  ch lam y d ia  a re  e x c re te d  by th e  la  

ten tly  in fec ted  host in o th e r  cases  th e  organism could be maintained 

m a non infectious form Under c ircum stances of s t r e s s  c a r r i e r  animals

may shed organ sms in la rge  numbers or may in f a c t  la p se  into c l in ic a l  

d sease  ( S to rz  1971 Byrnes and Faubion 1982)

P o r ta ls  of infec tion  of the  s u s c e p t ib le  hos ts  a re  th e  o ra l  o ropha

ryngeal con junc tiva l and r e s p i r a to r y  t r a c t  when th e  animal rema ns ac t iv e  

in an env ronment contaminated w ith  faeces  c a r ry in g  ch lam yd iae

A scheme outlining th e  m u lt ip l ica t io n  and s p re a d  of ch lam ydiae  

as proposed  by Eugster and Storz (1971a) is  g iven  in th e  fo llow ing page 

(Fig 2)

O ther in v e s t ig a to r s  have  questioned th e  c a p a c i ty  of ch lam yd iae  to 

su rv iv e  in the  fo res tom achs  and abomasum of th e  a d u l t  animal Horsch 

(1980) has suggested  ano ther  scheme as shown in the  fo l lo w in g / fp fg  3)

The tran sm iss io n  of C p s i t t a c i  from  b i rd s  to man is  u n iv e r sa l ly  

recognized (Shewen 1980) T here  a re  a lso  w ell documented cases  of hu 

man C_ ps t t a c i  infec tion  of mammalian o r ig in  S evera l  se ro lo g ica l  sur 

vey of persons  m contact w ith  ch lam y d ia  in fec ted  animals suggest th a t  

th e se  apimals can be a source  of human infection  (Storz 1971 Schach te r  

e t  al_ 1973) Infectious agents w ith  ch la m y d ia l  p ro p e r ty  have been so 

la ted  from ab o r ted  foe tu s  and th e  p lacen tas  of abo r t in g  women These



Fig 2 Scheme outlining the proposed m ultiplication and spread of chlamydia 
( Eugster and Storz, 1971 )



Fig 3 Transmission scheme proposed by investigators who doubt the capacity of Chlamydia to su rv ive  m 
the forestomach and abomasum of the adult cow ( Horsch, 1980 )
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women had contac t w ith  sheep  goats or c a t t le  su ffe r ing  from ch lam y d ia l  

pneumonia or a b o r t io n  (Johnson 1985 S chach te r  1986 b)

The n a tu ra l  modes of t ransm iss ion  of C_ p s i t t a c i  a re  in su ff ic ien t ly

understood (Johnson 1983) I r r e s p e c t iv e  of the  s e ro ty p e  the  in te s t in a l

t r a c t  is  th e  n a tu ra l  h a b i ta t  f o r  ch lam y d ia  (Eugster  and Storz 1971a)

C hlam ydia l organisms have been iso la ted  from the  faeces  of hea l th y

cattle(W  Ison 1963 Storz 1968) sheep  (Wilson and Dungworth 1963

Storz 1963 Dixit  and Kalra 1979) and goats (Omori et_ al_ 1957) Upto

60% of animals m  a p a r t i c u la r  he rd  may shed organism s fo r  s e v e ra l  y ea rs

(Shewen 1980) The q u an ti ty  of ch lam yd iae  shed  th rough  faeces  v a r ie s
4 6from h a rd ly  d e te c ta b le  le v e l  to a concen tra tion  of 10 to 10 nfectious

units  pe r  gram of faeces  (Storz 1971 Shewen 1980) Infected  ruminants 

e x c re te  ch lam yd a l agents over  a long per io d  of time I t  has been ob

se rv ed  th a t  n a tu ra l ly  in fec ted  sheep  e x c re te  th e s e  agents in te rm i t te n t ly

over s e v e ra l  y ea rs  (Storz 1971) E xp e r im en ta l ly  in fec ted  ca lves  conti 

nued to shed  c h la m y d ia e  m th e  faeces  fo r  more than  s ix  months Thus 

th e  perp e tu a t io n  of th e  infectious cha n s t i g h t ly  l inked  to the  e x c re  

tion of infectious faeces

I t  is eco log ica l ly  s ign if ican t  t h a t  th e  a c t iv e  in te s t in a l  chlamyd al 

infection  does not induce re s i s ta n c e  to su p e r in fec t io n  w ith  the  homolo 

gous or o th e r  chlam yd al s t r a in s  nor does p a re n te r a l  s u p e n n fe c t  on n 

fluence  s ig n if ican t ly  th e  even ts  of infec tion  m th e  in te s t in a l  t r a c t  (Dun 

gworth and Cordy 1962 Storz 1963 P a rk e r  et_ _al_ 1966) In apparen t  

in te s t in a l  infec tion  may p lay  an im portan t  ro le  in th e  maintenance and 

pathogenesis  of ruminant pneumonia and abo r t io n  but be le s s  s ig n if ican t  

in o th e r  ch lam y d ia l  d is e a se  (Shewen 1980)
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Omori e t  al ( 1960) exper  mentally induced endom etrit is  in cows 

Following the induct on he could re iso la te  the same organism from the 

milk the uterine and vaginal d ischarge

A rap dly fa ta l  d isease  of newborn calves caused by an overwhel 

ming ch lam ydial infection apparen tly  derived  from heav ily  infected colo 

strum was reported  by Blanco Loizelier (1974) Calves not fed  with the 

nfected colostrum remained healthy

A sy lva tic  cycle  involving rodents t ick s  and f lea s  has also been 

suggested (Eddie et al_ 1969) Chlamydia with pathogenicity  sim ilar  to 

Epizootic bovine abortion (EBA) was iso lated  from the  t ick  Dermacentor 

occidentalis  and mammals from a sy lv a t ic  environment(Caldwell and Belden

1973) These inves t iga to rs  were unable to propagate  the chlamydia in the 

v isce ra  of t icks  or to transm it the  d isease  by attaching nymph to ca t t le

Veneral transmission also was proposed by Horsch (1980) which was 

confirmed by solation of chlamydia from the semen of infected bulls (Storz

et cd 1968 Boryczko et al  1973 Avzalov and Kurbanova 1987) It

is not known how bulls  acquire  the genital infection under natural condi 

tions but i t  is l ik e ly  tha t  genital infections may be the re su lt  of a pre  

ceding systemic ch lam ydial nfection It also could be an ascending in 

fection generated by contamination with chlam ydia nfected faeces (Storz 

1971)

Adult animals r a r e ly  develop en teric  d isease  as a re su l t  of m te s t i  

nal chlamydial infection However cases of chlam ydia l en te r i t  s were 

reported  in young animals by York and Baker (1951)&Omor et al (1960)



14

The onset of signs is  rap id  but th e i r  s e v e r i ty  depends on the  v iru lence

of the s t ra in  of ch lam ydia  age of the  animal and pro tec tion  afforded by

co los tra l  an tibodies  (Eugster and Storz 1971 b)

I t  is  suggested th a t  with contact or aerosol exposure  conjunctiv it is

and pneumonia a re  the  predominant signs (Horsch 1980 Id tse  1984) where 

as signs of e n te r i t i s  and p o ly a r th r i t i s  predominate w ith ora l  exposure 

( Id tse  1984)

Although chlam ydiae  a re  incrim inated  as th e  cause of enzootic pneu 

monia the  associa tion  of o the r  b ac te r ia l  and v i r a l  agents appear  to be 

e ssen t ia l  fo r  the development of a severe  d isease  It is po ss ib le  th a t  

ch lam ydial  infection paves the  way fo r  the  a t tack  of the lungs by bacte 

r ia  and v iru ses  In th i s  r e s p e c t  ch lam ydia  might p lay  a role in patho 

genesis eventhough by them selves  they  induce re la t iv e ly  mild s gns(Storz 

1971 Shewen 1980 Eugster 1986) Trade and sh ipp ing  of rum nants

p robab ly  play  an im portant ro le  m sp read ing  pneumonia (Omori e t al_ 1960) 

Contact and aeroso l appear  to be the  p r in c ip a l  means of transm ission of 

conjunctiv itis  caused by ch lam ydia  The infection is mild unless a secon 

dary  infection complicates i t

Cutlip e t  al_ ( 1972 ) obse rved  p o ly a r th r i t i s  m lambs They noted 

th a t  the  m orb id i ty  was high (80%) esp ec ia l ly  in la rge r  lambs but morta 

l i ty  was less  than l°o In con tras t  m orta l i ty  was ex trem ely  high m 

young ca lves affected with ch lam yd ia l  p o ly a r th r i t i s  though outbreaks was 

only spo rad ic  (Storz 1971 Shewen 1980)

T here  a re  r e p o r ts  of sp o rad ic  bovine encephalomyelitis(SBE) p a r t i
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cularly  in ca tt le  less than th ree  years of age although o lder animals may 

also be affected (Menges et al 1953 a 1953 b) The disease  may re 

main enzootic in one herd Sometimes outbreaks follows introduction of 

suscep tib le  ca t t le  into e s tab l ish ed  herds

Epizootic bovine abortion(EBA) due to chlam ydia has been reported  

by severa l  workers EBA is  also known co lloquia lly  as foot h i l l  abor

tion because of i ts  high incidence among ca t t le  which pasture  on foot 

h i l l  or mountainous te r ra in  (Kennedy et aJ_ 1960 Mckercher 1969 Eugster 

1986 K msey 1986) The s t r i c t  geographic d i s t r  but on suggests the

p o ss ib i l i ty  of a vector or a wild l ife  r e se rv o ir  m the epidemiology of 

EBA{Kennedy et al_ 1960 Mckercher 1969)

In epizootic areas only the native h e ife rs  m the r  f i r s t  gestation 

or ca t t le  introduced from an area f ree  of the  d isease  are  affected(Mcker 

cher 1969) However in areas where the  d isease  is occurring fo r  the 

f i r s t  t  me ca t t le  of a l l  ages are suscep tib le  The abortion ra te  in such

cases range from 25% to 75% or even h igher among the pregnant animals 

m a herd

Chlamydial nfection of pregnant ewes and does is a well documented 

fea tu re  a ll  over the world (Young et_ al 1958 Storz 1971) On in it ia l  

exposure the incidence of abortions may be as high as 35% of the preg 

nant stock {Shewen 1980 and Storz 1986) But n enzootically infected 

herds only 1 to 5 % of the pregnant animals abo rt  and losses occur year 

after year Dams of a l l  ages abort  but h igher ra tes  may be observed 

among the young ones (Young et ai_ 1958 McCauley and Tieken 1968 

Storz 1986)
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Chlamydiae multiply in cells of the reticuloendothelial system m 

ep ithe lia l  cells  of the conjunctival genital and in tes tina l t rac ts  in sy 

noviocytes and m cells of the placenta and foetus Depending on factors 

such as virulence of the agent species age and sex of the animal en 

vironment management practices ecology and physiologic conditions of the 

host chlamydial infection may resu lt  m anyone or a combination of the 

following clinical manifestations l ike  pneumonia a r th r i t i s  po lyserosit is  

d iarrhoea  conjunctivitis and ab o r t io n /s t i l l  b ir th

1 4 1 Respiratory infections

Chlamydial agents have been incriminated as one of the primary 

causes of pneumonia m small ruminants Some of the ea r l ie s t  reports  of 

enzootic pneumonia m sheep are  by Mckercher (1952) and Dungworth and 

Cordy (1962) Similar condition had also been identified in goats ( Ish u  

et al_ 1954)

Since then th is  agent has continued to e l ic i t  the in te res t  of the 

scientific  community as an etiological agent m pneumonia In India the 

prevalence and signif cance of chlamydial pneumonia m small ruminants 

has been recognized only recently

Purohit and Gupta (1983) processed pneumonic lung lesions from 52 

sheep and 55 goats for  isolation They were successful in isolating chla 

mydia from two sheep and one goat

Dixit and Kalra (1984) isolated chlamydia from 50% cases of pneumo

C linical Syndromes



m a in sheep  and goat They obta ined  four iso la te s  from  sheep  and one 

from a goat Th is  h igh ra te  of iso la t io n  was ach iev ed  from  a local farm

where  pneumonia was known to be endemic and causing se r ious  problem s

Sreeramulu (1984) sc reened  14 pneumonic lung of sheep  fo r  chlamy 

d ia  by the  CE inoculation  techn ique  Two sam ples  y ie ld e d  p o s i t iv e  r e su l ts

Gupta e t  a l  (1985) p ro cessed  102 pneumonic specimens from  goats 

They were ab le  to iso la te  ch lam y d ia  from  only one specim en However 

the  same group of w orkers  were ab le  to ob ta in  th r e e  iso la te s  of Chlamy 

d ia  p s i t t a c i  from 69 Sheep with  pneumonia The iso la t io n  ra te  m sheep

was 4 34% and m goat 0 98% only

Ov ne pneumonia of ch lam y d ia l  e tio logy  is  c h a ra c te r iz e d  by fe v e r  

dyspnoea  and anorex a (Stevenson and Robinson 1970) More d ram atic  signs 

such as mucopurulent f r o th y  nasa l d is c h a rg e  and dea th  occur as a r e s u l t  

of secondary  b a c te r ia l  invasion  in w hich  Corynebacterium  pyogenes 

p a s te u re l la  m ultocida £  haem oly tica  and mycoplasma a re  f r e q u e n t ly  imp 

l ica ted  (Dungworth and Cordy 1962) Goats a ffec ted  w ith  ch lam yd ia  pneu 

monia have symptoms s im i la r  to sheep  (Shewen 1980)

One of the  e a r l i e s t  r e p o r t  on ch lam y d ia  pneumonia in c a t t le  was by 

Patolay  and Newhall (1958) Although th e y  w ere  of the  opinion th a t  i t  

was a new pathogen th e y  w ere  unable  to id e n t i fy  i t  p ro p e r ly

C hlam ydia l pneumonia n ca lves  may be su b c l im c a l  de tec ted  n c id e n ta l ly  

at s laugh te r  or s e v e re  w ith  p ro s t ra t io n  marked dyspnoea  and d a r rh o e a  

Most cases  a re  of m odera te  s e v e r i ty  c h a ra c te r iz e d  by f e v e r  mucoid or 

mucopurulent nasa l d is c h a rg e  coughing and d e p re s s io n  (Pa lo tay  and New

17
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h a l l  1958 Omori et  ̂ al_ 1960 and Storz 1971) C hlam ydia have been 

im plica ted  m  the  sh ip in g  fe v e r  syndrom e However th e  concurren t p re  

sence of b a c te r ia  r e o v im s o r  p a ra  nfluenza v i ru s  were necessa ry  to 

e x p e r im en ta l ly  rep ro d u ce  the  d is e a se  (Storz 1971 Thomas and Collins

1974)

Werdin (1973) iso la ted  C p s i t t a c i  from  f iv e  cases  of enzootic calf 

pneumonia He a lso  e x p e r im en ta l ly  rep ro d u ced  the  c l in ic a l  syndrome in 

colostrum  d e p r iv e d  ca lv es  using the  iso la te s  ob ta ined  from  th e  na tu ra l  

cases

Dmgra e t  al (1980) sc reened  t h r e e  cases  of bovine pneumonia They 

were ab le  to iso la te  ch lam yd a from one of them

Gupta et  ̂ a l  (1985) could obta in  only one iso la te  of C p s i t t a c i  

from a to ta l  of 63 pneumonic specimens p ro cessed

C hlam ydia  was a lso  re p o r te d  as a cause of pneumon a among

buffaloes Dmgra et_ al_ (1980) re p o r te d  th e  iso la t ion  of ch lam y d ia  from

two out of nine cases  of pneumon a m buffaloes

Sood ert al_ (1986) have confirmed th e  f ind ings  of th e  form er

w orkers  By means of the  ind rec t  immunofluorescence techn ique  they

e s ta b l i s h e d  th a t  seven out of the  17 cases  of pneumonia in buffaloes was 

on account of ch lam yd ia

1 4  2 Genital in fec t ions  

1 4  2 1 A b o r t io n / s t i l l  b i r t h

In many a rea s  w ith  a good popula tion  of c a t t l e  sheep  and goat in



19

s p i t e  of th e  e ra d ic a t io n  of b ru c e l lo s is  and th e  r a r i t y  of tr ichom on ias is  

l e p to s p i r a l  and v ib r io n ic  abortion  th e  abo r t io n s  continued unabated This 

has fo rced  the  s c ie n t i f ic  community to tow a d i f f e re n t  l ine  of r e se a rc h  

to p inpo in t some e t io lo g ica l  agents t h a t  could c r e d ib ly  ex p la in  th e  massi

ve ep izoo tic s  of abo r t io n  T h e ir  e f fo r ts  have  not been in vain It  is  now

f a i r l y  w ell e s ta b l i s h e d  th a t  C ps t t a c i  could ex p la in  fo r  many of the  ep i

zootics of abo r t io n  o b se rv e d  in d i f fe re n t  p a r t s  of the  world

The a b i l i t y  to in fec t the p lacen ta  and th e  foe tus  in s e v e ra l  animal 

spec ies  r e g a rd le s s  of th e  ty p e  of p lacen ta t ion  is  a p ro p e r ty  of many 

ch lam yd ia l  s t r a in s  In exp e r im en ta l  in fec tion  th i s  occurs during a secon 

da ry  b ac te r  aemic ph ase  following re p l ic a t io n  of th e  organism in somatic 

organs

C p s i t t a c i  was id e n t i f ie d  as the  cause  of ep izoo tic  bovine a b o r t  on 

(EBA) by Storz et_ al_ (I960) in the  U S A  Since then  reports  from many

countries  l ik e  the  U S A  (McKercher e t  a l  1966) the  N etherlands  (Akker

man and Dmkla 1974) Russia (Kurbanov et_ a l  1978) and A u s tra l ia  (Sea 

man et_ a l  1986) have e s ta b l i s h e d  the  im portance  of t h i s  agent in the  

causation of abo r t io n s  in bovm es

Ognyanov and Genchev (1970) could o b ta in  nine iso la te s  of C_ ps i  

t ta c i  from 24 sam ples  of ab o r ted  foe tuses  and p lacen ta

C hlam ydia l nfection  was diagnosed as th e  cause of 13% of he abor 

tion in a h e rd  of c a t t l e  by Schoene in 1971

Kurbanov e t  al_ (1978) l ik e  o th e r  w o rk e rs  iso la te d  ch lam y d ia  from



bovine abo rt ion  cases  They a lso  rep roduced  th e  condition  ex p e r im en ta l ly  

in h e ife rs  using t h e i r  o r ig in a l  iso la te

Durand e t al_ (1980) could iso la te  C p s i t t a c i  from  sam ples m one 

herd  out of th e  ten w ith  a h i s to ry  of abo r t io n  However a much high 

p rev a len ce  was proved  se ro lo g ic a l ly  The a b o r t io n  ra te  v a r ie d  from 4 10% 

in the  var io u s  h e rd s

Wehner and Wehr (1980) from Germany iso la te d  ch lam y d ia  from 33 

of the  41 foe tu ses  r e f e r r e d  to them fo r  d iagnosis

G lav i t is  et_ a l  ( 1982) re p o r te d  the  iso la t io n  of C_ p s i t t a c i  from 

43 6% of bovine abo rt ions

C hlam ydia l a b o r t  on in a h e rd  of 60 cows in which  s ix  cows ab o r ted  and

tw elve  had m e tr i t i s  and re ta ined  fo e ta l  membranes was r e p o r te d  by Wil

smore and Dawson (1986)

Epizootic  bovine abo r t io n  occurs sudden ly  in a h e rd  w ithout ev inci 

ng any o th e r  symptoms p r io r  to abo rt ion  (Shewen 1980 and Eugster 1986) 

Cows ap p e a r  to be s u s c e p t ib le  in the  second t r im e s te r  of ges ta t ion  with 

abo rt ion  occuring 45 to 120 days  a f te r  the  ch lam ydem ic  phase  C lin ica l ly  

a good m a jo r i ty  of the  abo r t io n  due to C_ p s i t t a c i  occurs during the  s ix th  

to th e  e ig h th  months of ges ta tion  (Storz 1971 Shewen 1980 Id tse  1984 

Eugster 1986) E a r l ie r  a b o r t io n s  occur r a r e ly  ( Id t s e  1984 Eugster

1986) O ccasionally  th e  infec tion  re s u l t s  m s t i l l  b i r t h  and neonatal mor

ta l i ty  Reduction of m ilk  y ie ld  re ta ined  p lacen ta  m e t r i t i s  and re b re e  

ding problem s can be p re se n t  post par tum (S torz  1971 Shewen 1980 Id tse  

1984 Eugster 1986)
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In bovines EBA* has also been produced  e x p e r im e n ta l ly  (Howarth et 

al 1958 Bassan and Ayalon 1971) C attle  when inoculated  w ith  ch la

mydia develop  high f e v e r  w ith  n a day or two which  p e r s i s t  fo r  two

days The time between m ocu la t  on and abo rt ion  depends mainly on the

route oi ex p o su re  (McKercher 1969) In travenous ex p o su re  re su l ts  m  

abo rt ion  th r e e  to s ix  weeks l a t e r  in tram uscu la r  inoculation  in approx im a 

te ly  th re e  months and subcutaneously  in four to fou r  and a half months 

or morq (McKercher 1969)

Stamp e t al (1950) w ere  the  f i r s t  to id e n t i fy  th e  e t io lo g ica l  agent

of enzoot c abo r t io n  of ewes (EAE) as C_ p s i t t a c i  The d sease  is  also

p o p u la r ly  known as Kebbing (Buxton and F ra s e r  1977) S nee then  ovine 

ch lam y d ia l  abo r t io n s  has been re p o r te d  from  var io u s  p a r t s  of the  world

On m icroscop ic  examination of s ta ined  im p ress io n  smears of fo e ta l

t is su es  F rank  et  ̂ a l  (1962) could d isc o v e r  ch la m y d ia l  bodies  n 309/ of the  

53 ovine foe tu ses  examined

Chalmers e t  a l  (1976) id e n t i f ie d  ch la m y d ia l  abo r t io n  in four f lo c k s  

of sheep  in A lb e r ta  Canada However th e y  w ere  ab le  to iso la te  ch la

mydia from  th e  t ssue of ab o r ted  lambs from only one f lock

L in k la te r  and Dyson (1979) ana lysed  th e  s t a t i s t i c a l  da ta  co llec ted

from twenty  sheep  f lo c k s  in w hich  EAE was d agnosed by examination of 

the foei:al m a te r ia l  and m aterna l  blood sam ples The abo r t io n  r a te  turned  

out to be 7 6%

C p s i t ta c  is  th e  major cause of a b o r t  on in sheep  n the  United

Kingdom and is  w id e sp re a d  th roughout f lo ck s  of a l l  b re e d s  (Johnson 1983)
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The abo rt ion  syndrom e caused by C p s i t t a c i  was a lso  id en t i f ied  

m  goats According to McCauley and Tieken (1968) t h e r e  was a 12% 

abortion  ra te  in a f lock  of goats during th e  k id d in g  season

C hlam ydia l abo rt ions  in sheep  and goats have  been re p o r te d  from 

India  a lso

Jain e t  a l  (1975) examined 77 ovine and t h r e e  ca p r in e  foe tuses  

abo rted  in la te  pregnancy They were a b le  to i s o la te  C p s i t t a c i  from 

a l l  the  cases

C hlam ydia l abo rt ion  in sheep  was r e p o r te d  from  th e  S tate  of Raja 

s than  by Sharma e t a l  (1983) using the  c h ick  em bryo  iso la t io n  techn ique

Gupta e t  a l  (1985) were ab le  to ob ta in  th r e e  ch lam y d ia l  iso la te s  

from 38 goat fo e t i  and two out of 34 sheep  fo e t i

Puroh it  e t  al (1986) sub jec ted  30 c l  m e a l  specimens from  cases 

of abo rt ion  and s t i l l  b i r t h  m  goats to iso la t io n  and h is to p a th o lo g ica l  

s tud ies  Iso la t ion  of ch lam y d ia  was e ffec ted  in two out of th e  30 sp ec i  

mens p ro cessed  y ie ld in g  a 6 66% iso la t io n  ra te

Khanna e t  aJ (1987) iso la ted  and id e n t i f ie d  two ch la m y d ia l  s t ra in s  

from the  stomach of two out of th e  56 ab o r ted  ovine foe tuses  which  were 

found nega tive  fo r  b ru c e l la  and mycoplasma

1 4  2 2 Endom etritis and repeat breeding

C hlam ydia l en d o m e tr i t is  re s u l t s  in r e p e a t  b reed in g  and consequently  

in f e r t i l i t y  among animals
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Dan e l i  and Ayalon (1970) demonstrated chlam ydia l elementary bo 

dies in the post partum discharge  of 23 cows nine of which had endo 

m etrit is

Screening to assess the  magnitude of the prevalence  of chlamydial 

infection in 28 herds  with a to ta l  strength  of 533 cows ca rr ied  out by

Jahn et al (1972) resu lted  m the isolation of chlam ydia from 42% of the

ce rv ica l  mucus samples from 134 in fe r t i le  cows Moreover 68% of the 

439 animals were found serologically  pos it ive  fo r  chlam ydial antibodies

It is a documented fac t tha t  animals inseminated with semen conta 

minated with chlamydia become repea t  b reeders

Bowen et_ al (1978) inseminated ten hea lthy  he ifers  with semen 

a r t i f ic ia l ly  contaminated with C p s i t ta c i  They observed th a t  none of

the animals were pregnant when examined 40 days la te r  Five out of ten

control he ife rs  inseminated with the same semen mixed with the  control 

diluent became pregnant In a second set of experim ent normal embryos 

were recovered from eight he ifers  60 to 72 hours af ter  inseminat on 

with semen containing chlamydia This indicated  th a t  f e r t i l iz a t io n  fai 

lure was not responsib le  fo r  the in fe r t i l i ty  Uterine b iopsy n th is  group 

revealed sca tte red  chlam ydia infected ce lls  th a t  were detected by immu 

nofluorescence m the  su b ep i th e l ia l  tissues  of the u terine horn These 

find ngs suggest th a t  an a l te ra t ion  in the u terine environment caused by 

the m ultip lication  of C p s i t ta c i  could be re sponsib le  fo r  repea t  breed 

ing

In India Sharma et jil_ (1982) reported  the  isolation and characte  

r ization of chlamydia from the genital t r a c t  of repea t  breeding ca t t le  and
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buffaloes The c e rv ico v ag in a l  mucous samples of 45 cows and 160 buffa 

loes w ith  r e p e a t  b reed in g  problem s were p ro cessed  fo r  th e  iso la t ion  of

ch lam ydia  Four s t r a in s  of chlam yd a one from  a cow (2 2/o) and th r e e

(1 8%) from buffaloes w ere iso la ted  by th e  yolk sac inoculation  techn ique

M ishra  and M ishra  (1985) iso la te d  C p s i t t a c i  from  32 c ross  bred  

rep ea t  b re e d e r  cows and h e i fe r s  Using the  i s o la te s  th e y  contaminated 

normal semen which was then  used to insem inate  ten cows Four of the 

cows lsem inated  w ith  ch lam y d ia  in fec ted  semen conceived but ab o r te d  

a f te r  four to f ve months of pregnancy The o th e r  s ix  cows rep ea ted  more

than four t  ems They a lso  c a r r ie d  out se ro lo g ica l  s tud ies  on th e se  am

mals Gel d iffus ion  t e s t  was perform ed on 30 s e r a  sam ples of the  re  

peat b re e d e r s  Of th e se  12 were s t rong ly  p o s i t  ve w hile  f iv e  gave

weak p re c  p i ta t io n  l ines  Complement f ix a t io n  t e s t  of the  same 30 se ra

sam ples y ie ld e d  t i t r e s  of 1 8 in 11 and 1 16 in 7 sam ples

1 4 2 3 M astitis

C hlam ydia l agents had a lso  been iso la te d  from  a few n a tu ra l  cases  

of m a s t i t is  Wehnert et_ al_ (1980) re p o r te d  th e  iso la t io n  of ch lam ydia  

from f iv e  out of 34 m ilk  sam ples from  m a s t i t i s  cases  Though the  re  

p o r ts  on th e  inc idence  of n a tu ra l ly  occu rr ing  ch lam y d ia l  m a s t i t i s  a re

v e ry  few 1 te r a tu r e  on e x p e r im e n ta l ly  induced ch la m y d ia l  m a s t i t is  a re

qu ite  abundant Using an in te s t in a l  iso la te  Ronsholt and Basse(1981) in 

duced a self l im it ing  e x u d a t iv e  mast t i s  w ith  f ib r in o u s  sec re t io n  in bo 

vines  They were a lso  a b le  to reco rd  an in c re a se  in th e  CF and agglu 

tm a ting  an tib o d ies  in th e  milk whey and serum of th e  a ffec ted  animals
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Lactat ng ewes inocula ted  v i a  th e  te a t  canal w ith  C p s i t t a c i  deve loped  

acute m a s t i t is  and a sy s tem  c reac tion  (Papadopoulos and Leontides 1972)

1 4  2 4 Other gen ita l infection

The seminal v e s ic u l i t i s  syndrom e (SVS) is  a co nd it  on of p r im a r i ly  

young bu lls  c h a ra c te r iz e d  by a ch ron ic  inflammation of the  ep id id y m  s 

t e s t ic le s  and accesso ry  sex glands The e jacu la te  u sua lly  contains la rge  

numbers of leukocy tes  and low number of sperm atozoa w ith  poor m o ti l i ty  

and p r im a ry  and secondary  abnorm ali t ie s  (Eugster  1986) I t  has been po 

s tu la ted  by Ball (1970) th a t  ch lam y d ia  could be one of the  p r im ary  

causes of SV syndrom e In the long run secondary  b a c te r ia l  nfection 

may p redom inate  in long s tand ing  cases These secondary  infections may 

f u r th e r  com plica te  the  d ise a se  p rocess  and may mask th e  p r im ary  cause 

of SVS C p s i t t a c i  could cause e p id id y m i t i s  o r c h i t i s  seminal v e s ic u l i t  s 

and infection  of the  o th e r  accesso ry  g lands in both  bu lls  and rams It 

was p o ss ib le  to iso la te  ch lam y d ia  from  th e  in fec ted  t i s s u e s  as w ell as 

from the  semen of such infected  animals The agent iso la te d  could not 

be d i f fe re n t ia ted  from  th a t  causing ch lam y d ia l  ab o r t io n (S to rz  1971) In 

fa c t  many of th e  cases  occurred  n h e rd s  w here  abo r t io n  was endemic 

(Shewen 1980)

Storz e t  al (1968) iso la te d  ch lam y d ia  from  s ix  sam ples  of semen 

and th e  e p id id y m is  of ten bulls  n which  the  seminal v e s icu l  t i s  synd 

rome was common The agents i so la te d  were found in d is t in g u ish a b le  from 

those  iso la ted  from EBA when su b jec ted  to s p e c i f ic  n e u tra l iz a t io n  te s t

Bdlbierz  et  ̂ a.1_ (1973) could p o s i t iv e ly  id e n t i fy  ch lam y d ia  m the
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semen of s ix  bu lls  out of nine th a t  w ere  su ffe r ing  from  inflammatory 

conditions of the  te s te s  They a lso  dem onstra ted  a s ig n if ican t  change 

in the  p ro te in  components of the seminal p lasm a as re v ea led  by s t a r c h  

gel e le c t ro p h o re s i s

Sadowski e t  al_ ( 1973) from Poland used a comb nation of l ig h t  and 

f lu o re scen t  m icroscopy  along with  iso la t ion  techn iques  to examine 49 se

men sam ples from  42 bulls  su spec ted  of ch lam y d ia l  infec tion  They could

confirm th e  p resence  of the  organism n seven bu l ls

Storz e t_a l_ (1976)  e x p e r im en ta l ly  in fec ted  bu lls  and rams w ith  C 

p s i t t a c i  to dem onstra te  th e  c h a r a c t e r i s t i c  urogenital infec tion  and e x c re  

tion of the  organism through  semen All rams and th r e e  of the  four ino 

cu la ted  bu lls  e x c re te d  ch lam yd iae  in th e  semen f o r  22 to 29 days The

q u a l i ty  of the  semen was influenced a d v e r s e ly  depending on the  stage of 

infection  Secondary abnorm ali t ie s  were h ig h e s t  17 to 20 days  a f te r  m 

fec t ion  and th e  pe rcen tage  of normal sperm  c e l l s  was lowest(49%)at th i s  

t me The semen a lso  contained inc reas ing  amounts of PMN leucocytes

T rav m cek  ^ t  a l  (1980) from C zechoslovak ia  ob ta ined  r e la t iv e ly  

h igh an tibody  t i t r e s  aga ins t  C p s i t t a c i  on re p e a te d  se ro lo g ica l  examma 

tion of f iv e  breed  ng bu lls  From the  p e l le te d  e ja cu la te s  of two of 

th e se  bu lls  C p s i t t a c i  was a lso  iso la ted

Avzalov e t  jd  (1987) o b se rv ed  th a t  ch lam y d ia  in fec ted  semen could 

cause v ag in i t is  abo r t io n  and s t i l l  b r th  in cows The su rv iv in g  ca lves  

of the  infec ted  cows were l i a b le  to deve lop  g a s t r o e n te r i t i s  bronchopne 

umonia and p o ly a r th r i t i s
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1 4  3 Irltestinal irifections

C hlam ydia l in fec tions  of the  in te s t in e  p a r t i c u la r ly  of the  leum are  

not uncommon They a re  c l in ic a l ly  in ap p a ren t  in a d u l t  c a t t le  but can 

cause d ia r rh o e a  and e n te r i t i s  in young ca lv es  T h is  condition  has been 

re p o r te d  by s e v e ra l  w orkers  l ik e  McKercher and Wada(1959) and Dougri 

e t  ai (1974) from the  U S A  Wilson (1963) from  U K and French(1959) 

from A ustra l ia

The most s e v e re  signs a re  o b se rv ed  in newborn ca lves  e s p e c ia l ly  

when th e y  a re  d e p r iv e d  of colostrum  p a r t  a l ly  or to ta l ly  In such cases 

dea th  ensures  s e v e re  e n te r i t i s  In e x p e r im e n ta l  inoculation  of colostrum 

d ep r iv e d  ca lv es  w ith  ch lam y d ia  s e v e re  d ia r rh o e a  as w ell as pneumonia 

and p o ly a r t h r i t i s  a re  seen In ex trem e cases dea th  a lso  takes  p lace  

(Beasley  et_ al_ 1962)

1 4  4 Ocular infection

C hlam ydia l agents have  been a sso c ia te d  w ith  k e ra to c o n ju n c t iv i t is  

(Surman 1979 Wehr e t  al 1980) and fo l l i c u la r  co n ju n c t iv i t i s (C e l lo  1967) 

The f re q u e n t  occurrence  of th e se  cond itions  m conjunction w ith  p o ly a r th  

r i t i s  or pneumonia may r e p re s e n t  a m an ifesta tion  of a sys tem ic  or con 

c u r re n t  local infec tion  p ro b a b ly  by ae roso l  (Storz 1971 Hopkin e t  al 

1973) The c o n ju n c t iv i t is  induced by ch lam y d iae  is  c a t a r r h a l  unless a 

secondary  infection supervene  re su l t in g  in a pu ru len t  ex uda te

1 4  3 Encephalom yelitis

C hlam ydia l encep h a lo m y eli t is  is  commonly known as sp o ra d ic  bovine



encep h a lo m y eli t is  (SBE) or Buss d ise a se  {Buxton and F ra s e r  1977) Wenner 

e t  a l  (1953) id e n t i f ie d  th e  cau sa t iv e  organism of SBE as a ch lam y d ia l

agent Since th e  o r ig in a l  recognition  of SBE m ca lves  t h i s  d is e a se  has 

been re p o r te d  from  numerous coun tr ies  {Storz 1971) I n i t ia l  d ep ress ion

and in a c t iv i ty  p ro g re ss in g  to ano rex ia  f e v e r  e x c e s s iv e  s a l iv a t io n  dys 

pnoea nasa l d is c h a rg e  and mild d ia r rh o e a  a re  c h a r a c te r  s t ic  Some am 

mal may reco v e r  a t  th i s  s tage but most deve lop  nervous signs Stiff gait 

c i rc l in g  and s taggering  a re  common P ro g re s s iv e  weakness le ad s  to pa 

r a ly s i s  and occas iona lly  op is tho tonus Death occurs 10 14 days  a f te r  the  

onset of signs S u rv iv o rs  a re  slow to reco v e r  and su ffe r  m arked  loss 

of condition  (H arsh f ie ld  1970 Storz 1971 Blood et_ al  ̂ 1979)

1 4  6 P o ly a rth r itis

Chlamydemia fo llow ing o ra l  infection  m ca lves  and sheep  may re  

su it  m subsequen t loca l iza t io n  of organisms in the  jo in ts  ( Eugster and 

Storz 1971 a) Mendlowski _et_ ai ( 1960) w ere  th e  f i r s t  to d e te c t  the 

a b i l i t y  of ch lam y d ia l  agents to produce p o l y a r t h r i t i s  in lambs T he ir  

o b se rv a t io n s  were su b sequen tly  confirmed by o th e r  w orkers  as well 

(Storz et_ al_ 1963 P ie rson  1967)

Calves may a lso  become in fected  _m ute ro  Affected ca lves  a re  born 

weak become re lu c tan t  to move and develop  s t if f  g a i t  Some have fe v e r  

and m Id d ia r rh o e a  Jo in ts  g ro s s ly  en la rged  a re  pa infu l on p a lpa tion

Death u sua lly  fo llow s two to ten days a f te r  th e  ap p earan ce  of c l in ic a l  

signs (Storz e t  al 1966)
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T here  is  ano ther  opinion among s c ie n t i s t s  t h a t  p o l y a r t h r i t i s  is  not
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a t ru e  nfection of the  jo in t  but could be an immune complex effect 

Horsch (1980) suggested the  ex is ten ce  of immune com plexes in the  jo in t 

In add fion th e  gamma g lobulin  f r a c t io n  is  e lev a ted  m the  syn o v ia l  f lu id  

from nfected  cows

1 5 Isolation  of Chlamydiae

By p ro v id in g  reasonab le  c a re  in th e  handling  of specimens a mini

mal loss of in f e c t iv i ty  is  ach ieved  by d e c reas in g  th e  time between

specimep co llec tion  and p ro cess in g  in the  l a b o r a to r y  (S chach te r  1986a)

T here  is  no c le a r ly  su p e r io r  t r a n s p o r t  med urn f o r  C p s i t t a c i  The two 

most commonly used t r a n s p o r t  medium a re  a c e l l  cu l tu re  medium supp le  

mented w ith  10 fo e ta l  calf serum or a sucrose  p h o sp h a te  glutam ate (SPG) 

medium also  supplem ented w ith  10°o fo e ta l  calf serum (Storz  1971 Spencer 

and Johnson 1983 Clyde e t  a l  1984 Warford 1984 S chach te r  1986a)

The fo e ta l  calf serum s u sua lly  re p laced  w ith  the  c h e a p e r  calf serum

fo r  rou tine  use In s p i t e  of the  su b s t i tu t io n  th e  re s u l t s  a re  s t i l l  good

Spencer and Johnson (1983) has claimed th a t  th e  SPG buffer  s c apab le  

of maintaining th e  v iab  l i t y  of C p s i t t a c i  f o r  30 days  a t  room tem pera  

tu re  and a t  4°C fo r  34 days

Most spec  mens fo r  ch lam y d ia l  iso la t io n  a re  contaminated w ith

unwanted b a c te r ia  These sam ples must be t r e a te d  w ith  a p p ro p r ia te

a n t ib io t ic s  to remove th e se  organism s Broad spec trum  an t ib io t ic s  such 

as te t r a c y c l in e s  m acro lides  or p e n ic i l l in  must be excluded  as even

brie f  exposu re  to th e s e  an t ib io t  cs may in te r f e r e  w th  the  so la t  on

Am noglycosides  1 ke s t rep to m y c in  kanamyc n gentamycin and fungic des
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l ik e  m ycosta tm  a re  the  main s tay  (Clyde 1984 S chach te r  1986a)

The ch lam y d ia l  specimen should  be r e f r ig e ra te d  if th e y  can be pro  

cessed  w ith in  48 72 hours a f te r  co llec t ion  if not th e y  should  be frozen  

a t  70°C

Since ch lam y d iae  a re  energy dependent in t r a c e l lu la r  p a ra s i te s  t h e i r  

iso la t ion  can be a t tem p ted  using only l iv in g  medium l ik e  ch icken  embryo 

small l a b o ra to ry  animals and c e l l  cu l tu res

1 5  1 Isolation  using ch icken  embryo (CE)

The most uniform and fa v o u ra b le  cu l tu re  medium fo r  the  cu l t iv a t io n  

and iso la t io n  of ch lam y d ia l  agents was p ro v id e d  when Rake and co vor 

k e rs  m  1940 d isc o v e re d  t h a t  th e se  agents m u l t ip l ie d  in th e  yo lk  sac of 

developing  ch icken  em bryos The eggs how ever should  come from a 

d isea se  f r e e  f lo ck  fed  on an an t ib io t  c f r e e  d ie t  (C ru ickshank  e t  jd  1975) 

All known ch lam y d ia l  s t r a in s  in fec t  and m u lt ip ly  m  th e  endoderm al c e l ls  

of the  yolk sac of s ix  to e igh t  day old deve lop ing  ch icken  embryo 

(Storz 1971 Duguid e t  sd 1978 C o ttra l  1978 C o ll ie r  198**-) The 

s u c e p t ib i l i ty  d ec reases  w ith  th e  age of th e  em bryos (S tew art  1962) 

After inoculation  c h ick  em broys d ie  from th re e  days  onwards The time 

of dea th  of CE a f te r  inoculation has an in v e r s e  r e la t io n s h ip  with the  

ch lam y d ia l  concentra tion  of th e  inoculum (Dougherty 1960) The dea th  

p a t te rn  is  a lso  c h a r a c te r  s t ic  fo r  a given ch la m y d ia l  s t r a in  adap ted  to 

th e  yolk  sac of ch icken  em bryos Depending on both th e se  fa c to r s  th e  

ch icken  embryos d ie  th r e e  to fo u r teen  days  a f te r  inoculation  Deaths a re  

p ro b a b ly  caused by a toxin  e la b o ra te d  by the  r e p l ic a t in g  organ sms
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( Coll e r  19f?4) Occasionally  the  infec ted  em broyos develop  fu l ly  but 

dea th  in sh e l l  occurs sometimes a f te r  ch ip p in g  of th e  s h e l l  (Sreeramulu 

1984) U sually  inoculated ch icken  em bryos a re  incubated  at 37°C but 

Page (1965) c laimed th a t  the  grow th ra te  of C p s i t t a c i  s t r a in s  were m 

c reased  at 39°C

The ch icken  em bryos and th e i r  adnex organs develop r a th e r  

ty p ic a l  patholog c changes induced by th e  ch la m y d ia l  in fec tions The 

infected  yolk  sac a re  th in  walled  and t h e i r  blood v e s s e l s  a re  deep ly  in 

jec ted  (Storz 1971 C o ll ie r  1984) The t r o p h o b la s t i c  v i l l i  of the 

ch lam y d ia  infec ted  yo lk  sacs a re  reduced  The yolk  u sua lly  is  more 

l iq u id  than  in a normal ch icken  em bryo  of the  same age and has a 

b r  gh t yellow colour The ch icken  em bryo  th a t  d ie  due to ch lam y d ia l  

in fect on may have h y p eraem ia  cyanotic  legs and th e  toes may be deep 

red m  colour w ith  pa tch y  haem orrhages in th e  sk in  (Storz 1971 C ollie r  

1984)

For th e  o r ig in a l  iso la t ion  of ch lam y d ia l  agents from  sam ples of d i 

seased  animals the  ch ick en  em bryo inoculated v ia  th e  yolk  sac route 

w ith  amounts of 0 1 to 0 5 ml has been most v a lu ab le  In many instances 

i t  is  one of th e  most s u s c e p t ib le  in d ic a to r  hos t  p ro v id e d  the  inoculum 

is f i r s t  f r e e d  from  contaminating b a c te r ia  C h lam yd ia l  cu l tu re  in the  

yolk sacs of CE is  th e  method of choice fo r  iso la t io n  of th e se  infectious 

agents from  trachom a of man and from sam ples  of c a t t l e  sheep  goats 

pigs and guinea pigs because th e se  ch la m y d ia l  agents a re  as a ru le  of 

low p a thogen ic i ty  fo r  mice (Storz 1971)



The CE also can be nfected by chorioa llan to ic  inoculation 

{Storz 1971 Collier 1984) However chlam ydia l agents of d ifferen t 

origin vary  considerab ly  in th e i r  ab i l i ty  to m ultip ly  m ce lls  of th£

chorioallantoic  membrane (CAM) Most of them grow poorly and only

after  careful adaptation  Avian and some mammalian s t ra in s  p a r t ic u la r ly  

the ones associated with abortion were propagated successfully  on the

CAM The death pa tte rn  is i r reg u la r  as compared with yolk sac inocu 

lated CE Chlamydial infection induces small opaque pock l ike  lesions 

and oedema in the  CAM Some chlam ydial agents have been adapted 

to multiply in the ce lls  lining the chorioallan to ic  cav ity  from which 

the chlam ydial agents are  re leased into the a llantoic  f lu id  for easy 

harves t  This method of chlam ydial propagat on s useful fo r  obtaining 

re la t iv e ly  pure suspension fo r  re sea rch  purposes

Infectiv ity  t i t ra t io n s  can be performed by inoculating groups of 

chick embryos with s e r ia l ly  dilu ted  suspensions of chlamydiae the 

time from inoculation to death may be used as a measure of the infecti

v i ty  t i t r e  but determination of the 50% infective or le th a l  end points 

are more accurate

The presence of chlamydiae can be demonstrated in t issue  sections 

or more conveniently m impress on prepara t ions  of the  yolk sac obtained 

by e i th e r  Giemsas Macchiavello G menez modified Ziehl Neelson or 

immunofluorescence technique

1 5 2 Isolation using guinea pigs

Rivers and Berry (1931) introduced the guinea pig as an experimen

32
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ta l  animal in ch lam y d ia l  r e s e a rc h  But a v e ry  im portan t  f a c t  to be con 

s dered  w h ile  using guinea p igs  fo r  th e  iso la t io n  of ch lam y d ia  is  th a t  

some of them ha rb o u r  n a tu ra l  chlam yd a l infections

Guinea pigs a re  the  la b o ra to ry  animals of cho ice  fo r  bovine and 

ovine ch lam y d ia l  s t r a in s  because th e se  animals a re  more prone to p ick  

up infec tion  even w ith  l e s s e r  number of ch lam y d iae  than a re  ch icken  

embryos (C o ttra l  1978) In t ra p e r i to n e a l  inoculation  of guinea pigs is 

th e  p re f e r a b le  route to iso la te  ch lam y d ia l  agents from  faeces  and o th e r  

specimens from  c a t t l e  sheep  and goat

The ch lam y d ia l  agent might p roduce in th e  guinea pigs se v e re  

f ib r in o u s  p e r i to n i t i s  w ith  f e v e r  weakness p ro g re s s iv e  emaciation and 

p o ss ib ly  dea th  w ith in  seven  to fou r teen  days  a f t e r  in t r a p e r i t io n e a l  mocu 

la tion  Preced ing  dea th  the  animals shows s igns of l e th a rg y  anorex ia  

and incoord ina tion  At n ec ro p sy  one u sua lly  f in d s  splenomegaly necro t c 

w h i t i sh  sp eck s  in th e  l i v e r  and pulmonary conso lida tion  with  a f i b r i  

nous ye l lo w ish  grey  mat l ik e  covering  of th e  v i s c e r a l  organs (Storz 1971 

Page 1981) The exuda te  contains numerous ch lam y d iae  in fec ted  mono 

nuclear  ce l l s  (Storz 1971 Page 1981) In a t tem p ts  to i so la te  ch lam y d ia l  

agents suspensions of sp leen  and o th e r  organs of in fec ted  guinea pigs 

a re  passaged  in seven day old ch icken  em bryos An in c re a se  in comple 

ment f ik m g  a n t ib o d ie s  in guinea pigs noculated w ith  d iagnostic  specimens 

also  has been used as ev idence  fo r  th e  p resence  of ch lam y d iae  m  th e  

te s t  specimen

1 5 3 Isolation  using mice

Most ch lam yd iae  s t r a in s  te s te d  can in fec t m ce aged th r e e  weeks



after  nfranasal in s t i l la t ion  (Storz 1971) This method is useful for the 

propagation and isolation  of chlam ydial s t ra in s  of human and av an origin 

Attempts to iso la te  chlamydial agents from f ie ld  m ater ia ls  of o ther  animal 

species by in tranasa l mouse inoculation often give negative resu lts  while 

pa ra l le l  te s ts  in chicken embryos are successful However all  known 

chlam ydial s tra ins  infect mice when they are  inoculated with a yolk sac 

propagated agent of high m fec t iv i ty

Mice develop ty p ica l  lung lesions within a few days af te r  mocula 

tion with yolk sac propagated chlamyd al agents (Storz 1971) Death 

may occur in th re e  to seven days a f te r  inoculation with h ighly  v iru len t 

chlamyd al s tra ins  Mice inoculated with less v iru len t  s tra ins  may die 

w thin e igh t to fourteen days or they may su rv iv e  and remain la tently  

infected Even when death does not follow in tranasal inoculations the 

mice develop lung lesions wh ch are most regu la r ly  detected about seven 

days a f te r  noculation The les ons consist of g rey ish  d is t in c t  foci of 

consol dation involving the  h i la r  region or o ther portions of the lung or 

the ent re lung Chlamydial bodies can be demonstrated in stained 

impression smears of lung taken p re fe rab ly  from the margins of the 

lesions (Storz 1971)

The s u sc e p t ib i l i ty  of white mice to m tra c e re b ra l  moculat on with 

chlamydial s t r a  ns is not as uniform as exposure by the r e sp i ra to ry  route 

Strains iso lated  from human and avian sources usually affect mice after 

m tra c e reb ra l  injection leading to death within four to seven days The 

meninges are  oedematous and the  meningeal blood vesse ls  appear deeply 

injected Impression smears of meningeal exudates stained with Giemsas
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or Gimenez method re v e a l  la rge  number of mononuclear ce l l s  w ith 

numerous in t ra c y to p la sm ic  ch lam y d iae  With some excep tions  mammalian 

ch lam yd ia l  s t r a in s  inoculated  in t r a c e r e b r a l l y  into  mice f a i l  to cause 

c l in ic a l  symptoms (Storz 1971)

I n t r a p e n to n e a l  inoculation  of mice w ith  ch lam y d ia l  s t r a in s  usua lly  

leads  to infec tion  and often to dea th  However mammalian ch lam yd ia l  

s t r a in s  u sua lly  have l i t t l e  e ffec t  on mice a f te r  in t r a p e r i to n e a l  inocula 

tion In cases  of a c t iv e  reac tion  a f te r  in t r a p e r i to n e a l  inoculation  th e  

sp leen  of the  animal w il l  be en larged  the  l i v e r  m ottled  with  nec ro tic  

spo ts  and a l l  v i s c e r a l  organs often a re  covered  w ith  a th  n s tr in g y  

w hit  sh net of e x u d a t iv e  m a te r ia l  Some ch lam y d ia l  s t r a in s  cause the  

development of a voluminous a sc i te s  (as much as 5 10ml in a 20g mouse) 

mak ng the  mouse so b loated  th a t  i t  cannot move to get food or w ater  

(Page 1981) While using mice fo r  i so la t  on and ex per im en ta l  work 

with ch lam y d ia l  agents one has to remember t h a t  th e y  can be la te n t ly  

infected  with  ch lam y d ia l  agents At le a s t  f iv e  s t r a in s  of C p s i t ta c i  

and Nigg s Murine pneumonitis s t r a in s  of C t rach o m a tis  have  been so 

la ted  from th e  lungs of mice in var io u s  l a b o ra to ry  c o lo n ie s (C o ttra l  1978)

1 5  4 Isolation  using c e l l  cultures

Severa l c e l l  l ines  su p p o r t  g row th of a v a r i e ty  of s t r a in s  of ch la  

m ydiae The p r in c ip a l  l ines  used a re  th e  L 929 McCoy mouse f i b r o  

b la s ts  Hela 229 and baby ham ster  k idney  (BHK21) These  ce l l s  may 

be cu ltu red  as m onolayers or m suspension  C erta in  spec  f ic  p rocedures  

and trea tm en t in c re a se  the  s e n s i t iv i ty  and y ie ld  of ch lam y d iae  from c e l l  

cu ltu res  S ta tionary  a d so rp t io n  of ch lam yd ia  onto c e l l  cu l tu re s  occurs
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randomly and at low frequency Centrifugation of a C psittaci inoculum 

onto cell cultures increases infectivity upto 1 200 fold Centrifuged

enhanced adsorption occurs rapidly w thin 10 minutes or less (Spears

and Storz 1979b) The chlamydiae and cells have a net negative sur 

face charge at neutral pH(Vance and Hatch 1980) The low spontaneous 

infect vity of chlamydiae for cultured cells may well be due to their  

mutually repulsive surface charge It is likely that centrifugat on en 

hances nfectivity by counteracting repulsive forces thereby enhancing 

the chance of adsorption It is also speculated that centrifugation causes 

conformational changes m the membrane and increases the contact of 

chlamydiae with the host cell membrane to promote endocytos s (Dennis 

and Storz 1982)

Chlamydial uptake by cell is temperature dependent It is found 

that infectivity is higher at 37°C than at ambient temperature and it 

s almost absent below 13°C (Denn s and Storz 1982) Th s phenomenon

could be on account of the fact that at higher temperatures the memb

rane fluidity is greater

Premoculation treatment of the cells with hydrocortisone (Stewart 

1960 Dennis and Storz 1982) Cycloheximide (Spears and Storz 1979a 

Dennis and Storz 1982) d ethylaminoethyl dextran (Spears and Storz 

1979a) and colchicine (Dennis and Storz 1982) is found to increase the 

susceptibility of cells to chlamydiae

The potential advantages of a cell culture system over the c cken 

embryo technique for the solation and propagation of chlamydial agents
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consist of greater uniformity in the susceptib 1 ty of cultured cells

avoidance of any seasonal variation in the susceptib il i ty  and fas te r  com

pletion of infect v ty tests  for chlamydial agents (Storz 1971)

1 6 Serodiagnosis

1 6  1 Chlamydial antigens

As techniques for the preparation and pur f cation of chlamydiae lm 

proved it  became possible to determine d irec tly  the composition of 

isolated chlamydial components both immunologically and biochemically 

Such studies confirmed tha t the parasites possess numerous antigenic com 

ponents of genus species sub species and serovar spec fic epitopes The 

increasing ava ilab il i ty  of monoclonal antibodies to chlamydial epitopes 

opens up the prospectus of d ssecting the antigenic mosaic of these

pathogens fu rther  (Stephens et ai 1982)

All members of the genus share a common heat stable complement 

fixing antigen which is sensitive to oxidation by sodium periodate(Allen 

1986) This antigenic fraction can be extracted from chlamydial elemen 

tary  bodies with ethyl ether sodium deoxych©tate sodium lauryl sulph 

ate and by procedures used for the isolation of lipopolysacchar des from 

Gram negative bacteria

Biochemical composition of the genus specific antigen has shown it  to 

contain lipid components which are usually C 17 and C 18 1 fa tty  acids 

an acidic carbohydrate ident cal to 2 keto 3 deoxyoctonic acid(KDO) D 

glucosamine and phosphate (Allen 1986)
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By comparison of the antigenic ac t iv i t ie s  of C ps i t tac i  and C 

tracho mat is by two dimensional e lec trophores is  Caldwell et_ aJ_ (1975) have 

demonstrated the  marked antigenic differences between these two species 

Of 19 dis tinc t antigenic components found in C trachomatis only one was 

strongly cross reactive  with C ps it tac i The species specific  antigenic 

act v ity  is thought to res ide  in the major outer membrane protein (MOMP)

1 6  2 Serological tests

Most of the serological tes ts  detect the presence of group specif c 

antibodies in the sera  of the infected animals This is a clear indica 

tion of the presence of chlamydial infections in the population since 

these antibodies are induced only by chlamydia and no other agent is 

capable of inducing such antibodies (Ma erhofer and Storz 1969)

Demonstration of at least  a four fold r ise  in the t i te r  of circulating 

antibodies by any of the severa l serological tests  provides proof of a 

recent chlamydial infection Therefore obtaining paired  sera  at the acute 

and convalescent stages of disease may play an important role m diagno 

sis if the etiological agent cannot be isolate  (Cottral 1978)

1 6  2 1 Complement fixation test

One of the most common serological tes t  used for  the diagnosis of 

chlamydial nfection is the complement fixa tion  te s t  (CF test) This is 

a re la t ive ly  re l iab le  te s t  to es tab l ish  the group specific  re la tionship  of 

chlamydial antigen isolated from cl meal specimens or to detect group 

specific antibodies m the serum (Storz 1971)
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The s e n s i t i v i t y  of the  commonly used s tan d a rd  CF t e s t  can be not 

a b ly  im proved by th e  ad d it ion  of bovine complement Th is  fe a tu re  is  

e x p lo i ted  n th e  modif ed complement f ix a t io n  te s t  (MoCFT) (Peres  

Martinez e t  a l  1986) The b as is  fo r  th i s  im provem ent seems to be th e  

need of sp ec ie s  s p e c i f ic  hea t  l a b i l e  complement components C^for f ix a t io n  

of guinea pig complement by some mmunoglobulin i so ty p e s  (Knight and 

Cowan 1961) Although bovine IgG^ can f ix  guinea p ig  complement under 

conditions of th e  s ta n d a rd  CF t e s t  bovine IgG2 can only be de tec ted  in 

the  supplem ented  t e s t

The mic ro t  i t e r  method of th e  CFT is  e a s i ly  a d a p ta b le  to ch lam y d ia l  

re se a rc h  Usually CF an tib o d ies  ap p e a r  in mammals w ith in  7 10 days 

a f te r  ch lam yd ia l  infec tion  (Storz 1971 C o ttra l  1978) A t i t r e  of 1 16 

is  considered  p o s i t iv e  (Storz 1971 Gupta e t  a l  1985) Maximal t i t e r s  

may be reached  w ith  n t h i r t y  days  depending on the  ty p e  and in te n s i ty  

of infec tion  and on th e  p hys io log ic  s ta te  of the  nfected  su b jec t  The 

an tibody  t i t  res  u sua lly  dec lines  then  over  a p e r io d  of months (Storz 

1971) Bassan and Ayalon (1971) re p o r te d  t h a t  th e  complement f ix a t io n  

t t r e s  ap p ea red  and d isa p p e a re d  i r r e g u la r ly  and le v e ls  of t i t r e s  were 

a lso  i r r e g u la r  in d ica ting  th a t  th e  complement f ix a t io n  reac tion  is  va luab le  

m the  d iagnosis  of ep izoo tic  bovine abo rt ion  only as a h e rd  te s t

By means of the  CF te s t  F r u s  (1967) could id e n t i fy  the  p resence  

of chlamyd al an t ib o d ie s  in 6 3% of ab o r ted  c a t t l e  as against 2 6°o in nor 

mal c a t t le

In 35 c a t t le  fa rm s  w ith  th e  h is to ry  of a b o r t io n  15 6% of the  4177



blood sam ples were found p o s i t iv e  by th e  CFT (Ognyanov 1970) The 

se ro lo g ic a l ly  p o s i t iv e  ones included 62 of 121 cows th a t  had abo rted  

recen tly  and 243 of 1368 cows th a t  had ca lved  norm ally

In 168 out of 687 cases  of abo rt ion  in bovines te s te d  during 1969

1970 p o s i t iv e  CF t i t r e s  were ob ta ined  in d ica t ing  24 5% s e r o p o s i t iv i ty  

(Schoene 1971)

Jahn et_ a l  (1972) examined 28 h e rd s  w ith  i n f e r t i l i t y  problem s and 

could f ind  th a t  of 439 animals 68% were se ro lo g ic a l ly  p o s i t iv e  and 18% 

susp ic ious f o r  ch lam yd a l nfection

Ognyanov et_ _al_ (1976) screening  359 serum sm aples from c a t t le  

fa rm s with  the  h i s to r y  of abortion  and pneumonia found th a t  54% of an 

mals reac ted  to ch lam y d ia l  antigen n th e  CF te s t

In Denmark Ronsholt (1977)se lec ted  733 h e i fe r s  fo r  se ro log ica l  sc ree  

nmg fo r  chlam yd al a n t ib o d ie s  because of the  h igh incidence  of abort ion

Among th e se  19% of the  an mals were s e ro lo g ic a l ly  p o s i t iv e  by means of

the  CF te s t

D ix it  e t  al_ (1980) sc reened  se ra  sam ples  from  204 sheep  and 294 

goats fo r  ch lam y d ia l  ant bod ies  by means of the  complement f ix a t io n  te s t  

A good m ajo r i ty  of the  s e r a  sam ples were co l lec ted  from  sheep  and goat 

th a t  were s la u g h te re d  fo r  meat However among th e s e  th e re  were a lso  

se ra  sam ples  from  11 goats w ith  the  h i s to ry  of a b o r t  on Besides seven 

rams used f o r  b reed ing  pu rpose  were a lso  sc reened  s ince the  f lock  m 

which they  were used fo r  s e rv ic e  had a la rge  number of abo rt ions  The 

te s t  re v ea led  th a t  12 serum samples of sheep  and 24 sam ples  from goats
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sam ples from the  goats having had a h i s to ry  of a b o r t io n  were found to

be p o s i t iv e  L ikew ise  a l l  the  s e ra  of rams had s ig n if ican t  an tibody  

t i t r e  to ch lam y d ia

Puro h i t  and Gupta (1983) sc reened  serum sam ples  from  204 sheep  

and 294 goats which  w ere  s la u g h te re d  fo r  food pu rp o se  A CF t i t r e  of

1 8 and above was de tec ted  in the s e r a  of 32 sheep  and 27 goats On

a percen tage  b as is  th e  incidence  ra te  worked out to 13 7 % in sheep  and 

9 18% m goats

Sharma and Baxi (1983) sc reened  f o r  th e  p resence  of ch lam y d ia l  

an tib o d ies  in 370 c a t t l e  and 230 buffaloes w hich  w ere  a p p a re n t ly  normal 

The su rv e y  re v ea led  th a t  51 (14 4o )se ra  of c a t t le  and 26 (11 8%) se ra  of 

buffaloes f ix e d  complement a t  t i t r e s  of 1 8 and above  However a t  h ig h e r  

base t i t r e s  of 1 16 the  s e ro p re v a le n ce  r a te  was only 8 1% and 6 9% m 

c a t t le  and buffaloes r e s p e c t iv e ly

Gupta et_ al_ (1985) conducted a s e ro p re v a le n ce  su rv e y  fo r  chlamy 

d ia l  an tib o d ies  n the  s e r a  of a p p a re n t ly  h e a l th y  an mals The s tudy  

re v ea led  t h a t  32 (10 19%) of the  314 sheep  27 (6 99%) of the  386 goats 

and 9 (3 27%) of th e  275 c a t t l e  had s ign if ican t  le v e l  of an tibody  A CF 

t i t r e  of 1 8 and above was cons ide red  a p o s i t iv e  t i t r e  The same group 

of vo rk e rs  a lso  sc reened  se ra  of dom estic  animals t h a t  had th e  h i s to ry  

of abo rt ion  C hlam ydia l an t ib o d ie s  were de tec ted  in 15 of the  132 cows 

19 of the  138 sheep  and 32 of 143 goats th a t  were sc reened  A CF t i t r e s  

of 1 16 and above was taken  as a s ig n if ican t  t i t r e  The inc idence  of m 

fec t ion  was o b se rv ed  to be h ig h e s t  m  goats i e 22 7% followed by sheep
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13 8% and le a s t  among c a t t le  11 4%

The complement f ix a t io n  t e s t  as a se ro log ic  p ro c e d u re  is  useful fo r

the  d iagnosis  of ch lam y d ia  induced d ise a se s  w ith  a sy s tem ic  ph ase  of in

fec t ion  but not a l l  immunoglobulin i so ty p e s  can be d e tec ted  Furthe rm ore  

th i s  t e s t  p ro b a b ly  does not d e tec t  ch lam y d ia l  in fec tions  w ith  lo ca l ised  

mucous membrane involvem ent because th e y  evoke a poor humoral an tibody  

response  (Storz 1971)

Only bovine IgG^ and IgM a re  ab le  to bind guinea pig complement 

w hereas  IgG^ and IgM have su p e r io r  agglutinating p r o p e r t i e s  (M ittal and 

T izzard  1983) Schmeer et_ al_ (1987) using th e  in d i r e c t  enzyme linked  

immunosorbent a ssay  showed th a t  th e re  was a sign f icant IgG2 dom nance 

m the  bovine humoral immune re sp o n se  to ch la m y d ia  infec tion  This being 

the  case a s gn if ican t number of seropos  t  ve animals w il l  remain unde

tec ted  when screened  by th e  CFT For d iagnostic  pu rpose  th e  CFT has

been rep laced  by f a r  more s e n s i t iv e  te s t s  Milon e t  a l  (1985) undertook 

a sero log  cal d agnosis of ovine ch lam y d io s is  using t h r e e  techn  ques v iz  

ELISA IF and CFT They concluded th a t  th e  CFT was th e  le a s t  s e n s i t iv e

1 6 2 2 Agglutination te s t

R eports  on the  use of agglu tinat on te s t  f o r  th e  d e tec t ion  of chlamy 

d ia l  infections a re  not many Neal and Davis (1958) undertook a compa 

r a t iv e  s tu d y  on th e  use of th e  d i r e c t  CF t e s t  th e  in d i r e c t  CF t e s t  and 

the  m acroscopic  agglu tina t  on te s t  f o r  de tec ting  o rn i th o s  s an tib o d ies  in 

tu rk e y s  The s tu d y  re v e a le d  th a t  la rge  number of serum samples th a t  

gave negative  re s u l t s  to th e  d i r e c t  and in d i r e c t  CF t e s t  reac ted  p o s i t iv e ly



43

with the agglutination te s t  The corre la t ion  between the resu lts  of the 

agglut nation te s t  and the  ind irec t  CF te s t  was 42 3/6

Krishna et al (1986a) performed the agglutination te s t  using the 

se ra  of 13 goats and six  sheep th a t  had a h is to ry  of abo rt  on They were 

able to identify  the presence of agglutinins in a l l  the se ra  samples 

The te s t  was found to be simple and of high sp ec if ic i ty  Positive  resu lts  

were obtained even in se ra  samples th a t  exh ib i ted  anticomplementary act 

v i ty

1 6 2 3 Passive Haemagglutmation Test (PHA test)

For the assay of f lu id s  containing small quantities  of antibody 

sens i t ive  methods fo r  ant body detection must be employed One such tes t  

is the  in d irec t  or pass ive  haemagglutination techn que (Carpenter 1973 

Garvey et jU 1979) The lower limit of antibody de tec tab le  by the 

complement f ixa t ion  te s t  is 0 01 1 0 JUlg/ml of te s t  f lu id  whereas the same 

fo r  the PHA tes t  i t  is as low as 0 005 jxg/ml (Carpenter 1975)

For rep roduc ib le  resu lts  the  concentration of red blood ce l ls  to be 

sensitized  with antigen must be s tandard ized  since th e re  s an inverse  

re la tionsh ip  between concentration of ce lls  and antibody t i t r e  The agglu 

tmation t i t r e  doubles when the concentration of ce l ls  is halved (Garvey 

et al 1979) It may happen th a t  rep roduc ib le  re su l ts  are  not obtained 

when d ifferen t batches of red blood ce l ls  a re  used or a f te r  storage of 

ce lls  This can p a r t ia l ly  be avoided by using f re s h  ce l ls  obtained from 

one source or by p reparing  stock suspensions of f ixed  ce l ls  The tes t  

can be adapted to a microhemagglutination te s t  as desc r ibed  by Sever



(1962) which has the  advantage of using less antigen

Turner and Gordon (1964) undertook some limited studies  with t r a  

choma and rela ted  organisms The antigen th a t  was used fo r  the sensi 

tization consisted of p a r t  a lly  purif ied  elementary bodies t rea ted  for one 

hour in a sonic o sc i l la to r  at 10 KC and a tem perature  below 15°C 

Although only a few tes ts  were performed vith heterologous antigens the 

consistently  lower heterologous t i t r e s  suggested th a t  specif ic  ant gens 

were m p a r t  concerned with the  reaction

Lewis et_ al (1972) performed the PHA using tanned sheep e ry th ro  

cytes sensitized  with a deoxycholate ex trac t  of C p s i t ta c i  They found 

th a t  the  PHA tes t  was more sens i t ive  than the  CFT

Belden and McKercher (1973) studied  the f e a s ib i l i ty  of using PHA 

tes t  for  the serod agnosis of bovine chlam ydia l abortion The te s t  was

found to be four times more sens i t ive  than the CFT Moreover i t  was

found to be species specif ic  A major drawback was tha t  the soluble

antigen was not s tab le  and i t  lost i ts  antigenic a c t iv i ty  in 48 hours

Using sheep e ry th ro cy te s  sensitized  with e th e r  ex trac ted  antigens 

from C trachomatis  and C ps t ta c i  Yang et  ̂ al_ (1984) ca r r ied  out the

in d irec t  HA te s t  In cross reaction exper  ments they could prove the 

spec if ic i ty  of the reaction The t i t r e s  obtained were 8 16 times h igher

than those of the  CF te s t

Gupta et d  (1985) ca r r ied  out comparative stud ies  on the ind irec t  

HA tes t  and the  CFT during th e i r  se roprevatence  su rvey  fo r  chlamydial 

infect on among lives tock  Fourty f iv e  CFT posit ive  serum samples were
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subjected to PHA te s t  17 samples showed one or two fo ld  lower antibody 

t i t r e s  while in two cases the PHA t i t r e  was detected to be h igher than 

the CF te s t  All the samples tes ted  by PHA te s t  gave p os it ive  t i t r e s  

On the basis  of these  observation they opined tha t  the PHA tes t  could 

be considered as an a l te rn a t iv e  te s t  against ch lam ydial infections

1 6  2 4 Precipitation test

The immunodiffusion and immunoelectrophores s techniques though 

app licab le  m the diagnosis of ch lam ydiosis  have not gained popularity  

unlike some o ther te s ts  (Storz 1971)

Using the  technique of double diffusion m gel Barron et_ al (1972) 

undertook a study to detect ch lam ydial antibodies  m the serum of 

^nimals The ant gen used was a deoxycholate  e x t ra c t  of C ps i t ta c i

Though a good corre la t ion  was observed diffusion n gel was considered 

less sens i t ive  than the  CF te s t

A gel diffusion te s t  was performed on 30 se ra  samples of repeat 

breeder cows by Mishra and M sh ra  (1985) Among these  12 were strongly 

pos i t ive  and f iv e  samples gave weak p rec ip i ta t io n  lines CF te s ts  of the 

same 30 serum samples y ielded a t i t r e  of 1 8 in 11 and 1 16 in 7

samples Their findings indicated  th a t  the gel diffusion technique was

s l ig h t ly  superio r  to the  d i re c t  CF te s t

Krishna et a i  (1986a) undertook a com parative study to evaluate the 

efficacy of various serological tes ts  in chlam ydiosis  among sheep and 

goats They could f ind  no s ignificant d ifference between the sen s i t iv i ty  

of the  CF te s t  and the  agar gel p rec ip i ta t io n  tes t



1 6  2 5 Immunofluorescence ( IF )

The f lu o re scen t  an tibody  (FA) techn iques  have been a p p l  ed to 

s tudy  d i f fe re n t  p rob lem s posed by ch lam y d ia l  in fec tions The f lu o rescen t  

an tibody  techn ique  p o ssesses  advantages in i t s  s p e c i f i c i ty  s e n s i t iv i ty  

r e l i a b i l i t y  and r a p id i t y  compared w ith  o th e r  m ethods f o r  the  d iagnosis  

of ch lam y d io s is  (Baumann 1974) However iso la t io n  of th e  agent in ce ll  

cu ltu re  is  more co n f irm a to ry  than  IF (S chach te r  1986a) More recen tly  

f lu o re sce in  conjugated monoclonal a n t ib o d ie s  a re  being used to id en t i fy  C 

t rachom atis  (Stephens e t  al_ 1982)

The antigens reac ting  m  th i s  t e s t  has not been id e n t i f ie d  but th ey

p ro b ab ly  r e p re s e n t  the  m ajo r i ty  of ch lam y d ia l  antigens ncludm g sp ec ie s  

and group f ra c t io n s  (Donaldson e t al_ 1958 Storz 1971) Thus by the  

IF s tud ies  p o s i t  ve re s u l t s  can be ob ta ined  e i t h e r  when th e  antigens and 

antiserum  a re  homologous or when they  a re  d i f fe re n t  as in cross  t e s t s  

(Feteanu and Popovic i 1973)

Donaldson e t  at_ (1958) used th e  d re c t  f lu o re sc e n t  an t ib o d y  techni

que fo r  the  de tec tion  of the  o rn i th o s is  agent in the  yo lk  sac ex p lan t

t i s su e  cu l tu re  They found i t  to be as e f fe c t iv e  as th e  in d i r e c t  CF t e s t

fo r  the d iagnosis  of o rn i th o s is  n tu rk e y s

Ross and Borman in 1963 deve loped  d i r e c t  and in d i r e c t  f lu o re scen t  

an tibody  techn iques  fo r  th e  de tec t ion  of group antigens m  in fec ted  t i s su e  

cu ltu res  They a lso  made an in te re s t in g  o b se rv a t io n  th a t  ro o s te r  conju 

gates showed b r ig h te r  s ta in ing  and h ig h e r  an tibody  t i t r e s  than  the  guinea 

pig or human conjugates Besides the  ro o s te r  conjugate was more e f fec t iv e  

in de tec t ing  minimal amounts of ch lam y d ia l  antigens
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Blanco L o ize lie r  (1971) c a r r ie d  out e x te n s iv e  d iagnosis  of acute 

ch lam y d ia l  infection  among l iv e s to c k  using the  d i r e c t  IF tech n iq u e  The 

d i r e c t  FA s ta in ing  of sm ears p re p a re d  from th e  lungs sp leen  and l iv e r  

rev ea led  ty p ic a l  g ranu la r  f luo rescence  In th e  m acrophages th e y  id en ti  

f ie d  th r e e  ty p e s  of f lu o re sc in g  inclusions ty p e  one was seen as dense 

grouping id e n t i f ie d  as a po la r  cap ty p e  two w ere  half moon or l e t t e r  C 

form and th e  t h i r d  ty p e  was seen as a s im ple  ring around th e  p e r ip h e ry  

of the  nucleus

Sharma e t  a l  (1982) p ro cessed  th e  c e rv ico v ag in a l  mucous samples 

of 45 cows and 160 buffaloes fo r  the  iso la t io n  of ch lam y d ia  Four iso la te s  

of ch lam yd ia  one from a cow and th r e e  from  buffaloes were obta  ned by 

means of iso la t ion  in the  ch ick en  em bryo  The iso la te s  were c h a ra c te r iz e d  

by th e  CF te s t  and th e  d i r e c t  f lu o re sc e n t  an t ib o d y  s ta in ing  techn ique  

The d i r e c t  f lu o re sc e n t  an t ib o d y  s ta in ing  of the  YS sm ears  re v ea led  sp ec i  

f i c  ap p le  g^een f lu o re scen ce

K rishna  and Rajya (1985) could ob ta in  48 ch lam y d ia l  iso la te s  from 

80 cases  of p e r in a ta l  m o r ta l i ty  in lamb and k id s  Iso la t ion  was ach ieved  

in the  yolk  sac of deve lop ing  CE The yo lk  sac sm ears s ta  ned by 

d i f fe re n t  m ethods re v e a le d  e x t r a  and n t r a  cy to p la sm ic  e lem entary  bodies 

in c lu s te r s  Confirmation was done by perform ing  the  d i r e c t  and in d i r e c t  

FA sta in ing which  re v e a le d  b r ig h t  g reen ish  yellow f luo rescence

C hlam ydia was iso la te d  from  32 c ross  b re d  r e p e a t  b re e d e r  cows and 

h e ife rs  by M ishra  and M ishra  (1985) When YS sm ears  s ta ined  with  con 

jugated ch lam yd ia l  a n t i s e r a  were exam ned under th e  f lu o re sc e n t  m icroscope 

th e y  were ab le  to id e n t i fy  spec if  c f lu o re scen ce  They c o r re la te d  th i s
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findings along with the  o ther te s t  resu lts  to allocate  the  iso la te  to the 

genus chlamydia

Krishna (1986b) reported  spontaneous cases of ch lam ydial abortions 

in sheep at an organised farm in Himachal P radesh  Diagnosis was poss ib le  

by conducting solation and histopathologica l s tud ies  In add tion fu r th e r  

confirmation was done by employing the d irec t  FAT on yolk sac smears 

and placental impression smears

1 6 2 S' Otffer tests

The applica tion  of modern techniques such as microimmunofluores 

cence ebzymje lftnked^mmunosortient and the  radioimmuno assays

have signif icantly  improved the  serodiagnosis  of chlam ydial nfection m 

human subjects  b ird s  and labora to ry  animals Of la te  these  tes ts  have

also s ta r ted  to gain popu lar ity  in the serodiagnosis  of chlamydial infection 

among an mals

Milon et at (1985) undertook comparative serological diagnosis of 

ovine chlamyd os s using th re e  tes ts  namely the  complement f ix a t  on 

immunofluorescence and the  ELISA From th e i r  s tud ies  they could infer 

tha t  ELISA was the  most sens i t ive  while complement f ixa tion  was the least  

sens i t ive  It is belived th a t  the su p e r io r i ty  of the ELISA and IF was 

due to the detection of non complement f ix ing  immunoglobulins

Peres Martinez et_ al (1986) demonstrated th a t  i t  was poss ib le  to 

mprove measurably the serodiagnosis of bovine ch lam ydial abortions and 

other chlam ydial infections of ca tt le  using two non conventional te s ts  like 

the ELISA and the in d irec t  inclusion f luorescence assay (IIFA) They



noted tha t n sp i te  of the super o r i ty  of the modif ed complement f ixa tion  

te s t  over the standard  complement f ix a t  on te s t  the  UFA and the ELISA 

surpassed the reac t v i ty  of the mod f ed complement f ix a t  on tes t

49



fUateuaH OM-d MethacU



MATERIALS AND METHODS

The nature of work involved both solation and serological aspects  

The methods and m ateria ls  employed were chosen accordingly

The c lin ica l  h is to ry  managemental p rac t ise s  and agroclimatic condi 

tions of cer ta in  organized farms besides the c lin ica l  h is to ry  of other 

ind iv idual animals were collected These informations vere u ti l ised  for 

d iscuss on m corelation with the  resu lts  accrued in th is  study

2 1 Nature of specimens collected

Specimens fo r  the isolation work were collected from clin ica l  cases 

in which ch lam ydial agents have been implicated They included the vis 

cera l organs of the aborted foetuses or st  11 born young ones the 

placenta and uterine d ischarge  from cases of abortion and s t i l l  b i r th  

Pneumonic lung lesions were also collected from carcases  examined at post 

mortem and slaughter  Frozen semen samples with poor m otility  and sperm 

abnormalit es were also subjected to isolation stud ies  Sim la r ly  the semi 

nal vesicu lar  secretions collected by manual stimulation per rectum from 

bulls suspected to have seminal ves icu lt is  was also screened Likewise 

isolation of ch lam ydial agents was also attempted from cases of conjuncti 

v i t i s  and p o ly a r th r i t i s  In these  cases swabs were used to co llec t 

m ateria ls  from the resp ec t iv e  s i tes  When specimens were taken from 

v isce ra l  organs the regions bordering the ac t ive  lesion and the normal 

tissues was taken

In o rde r  to assess  the  magnitude of seropreva lence  serum samples 

from ca ttle  goats and sheep were collected by venipuncture All the
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amples were from animals which manifested c lin ica l  conditions such as 

a b o r t io n /s t i l l  b i r th  retention of placenta in fe r t  l i ty  and re sp ira to ry  

t ra c t  infection/pneumonia To the serum af ter  h a rv e s t  sodium azide was 

added at  the  concentration of 0 1/S and stored at 20°C unt 1 used

2 2 T ransportation  of specimens

Specimens were collected with a l l  ascep tic  precautions poss ib le  

If i t  was not poss ib le  to t ra n sp o r t  the specimen to the labora to ry  within 

a per od of one hour t was placed over ice and t ranspo r ted  in a th e r  

mocole box However if the time required  fo r  the  t ransporta t ion  was less 

than one hour the m ateria ls  were transpo rted  as such without any re f r i  

geration

The tissue  specimens were collected in s t e r i l e  PBS (pH 7 2) 

supplemented with streptomycin and kanamyc n @ 500 Jtlg/ml and 500 IU/ml 

respec tive ly  and nysta tin  @ 50 IU/ml

Transportation  of d luted semen and seminal v es icu la r  secretion was 

undertaken in sucrose phosphate  glutamate(SPG) buffer fo r t i f ied  with 15% 

seronegative calf serum and supplemented with strep tom ycin  @ 500 jUg/ml 

Kanamycm @ 500 IU/ml and nysta tin  @ 50 IU/ml

2 3 Staining of smears from c lin ica l  specimens and experim ental animals

Smears were p repared  from the c lin ica l  mater als and exper mental 

animals and stained by the following techniques

2 3 1 Giemsa s staining The slow method of staining advocated by 

Cruickshank ^ 1 ^ ( 1 9 7 5 )  was adopted however with s l ig h t  modifications
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0 5ml of th e  s tock  solution of Giemsa s s ta in  was d is so lv e d  m 80 ml of 

d i s t i l l e d  w ater  The sm ears  were then  le f t  immersed n t h i s  d i lu te  s ta in  

solution fo r  12 16 hours F ina lly  th e  sm ears were washed d r ie d  and then  

examined under th e  o il  immersion

2 3 2 Gimenez s ta in ing  The s ta in ing  was done as p e r  the  p ro ced u re  la id  

down by Storz (1971)

2 3 3 Modified Z ieh l  Neelsen s ta in ing  The method advocated  by Paik 

and Suggs (1974) w ith  s l ig h t  m odifica tions was adop ted  The sm ears were 

s ta ined  w ith  a 1 10 d ilu t ion  of the  stock  c a rb o l  fu c h s m  fo r  10 minutes 

It was then  washed in running tap  w ater  D ecolourization  was done with 

0 5% ace tic  acid  fo r  2 5 seconds only The sm ears  were im m edia te ly  

washed again n running water Counters ta in ing  was done w ith  1 % methy 

lene blue fo r  i  to 1 minute Washed again in running tap  w ater  d r ie d  

and examined under th e  o il  immersion

2 3 4 M acchiavello  s ta in ing  The s ta in in g  was done as p e r  the  proce 

dure  la id  down by Stroz (1971)

2 4 Storage of specim ens fo r  iso la t io n  s tu d ie s

T issue specimens brough t to th e  la b o ra to ry  w ere  washed two to 

th r e e  timefe in s t e r i l e  PBS then  suspended  in PBS containing a n t ib io t ic s  

and were k e p t  fo r  a p e r io d  of 6 hours a t  4°C T h e re a f te r  the  specimens 

were washed again m s t e r i l e  PBS F ina lly  th e  la rg e r  chunks of t i s su e  

were cut into sm alle r  p ieces  and d is p e r s e d  into s t e r  le  v ia l s  containing 

PBS supplem ented w ith  an t ib io t ic s

When the  specimens p ro cessed  as above could not be p rocessed
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f a r t h e r  w ith in  24 hours th e y  were p re s e rv e d  a t  20°C On th e  o th e r  hand 

if p rocess ing  could be undetaken w ith in  a per io d  of 24 hours th e  sp ec i  

mens were maintained at 4°C un ti l  used

Fluid specimens such as semen or u te r ine  d is c h a rg e  were t r a n s p o r te d  

to th e  l a b o ra to ry  in SPG buffer  and e i t h e r  immed a te ly  processed0r s to red  

at 20°C if a de lay  of more than 24 hours was an tic  pated

2 5 P rocess ing  of th e  sam ples

T issue p ieces  were cut into sm all b i t s  by means of a s t e r i l e

sc is s o r s  These were then  suspended  m  PBS containing an t ib io t ic s  to 

ob ta in  a 40% (w /v )  suspens on S te r i le  s i l i c a  gel was added to t h i s  sus 

pension to f a c i l  t a te  p ro p e r  homogenization of th e  specimen m a t i s su e  

g r in d e r  Following th i s  the  t i s su e  homogenate was t r a n s fe r r e d  to p r o p e r ly  

la b e l le d  s t e r i l e  t e s t  tubes  This was le f t  a s id e  in a r e f r ig e ra to r  fo r  15 

to 20 minutes to f a c i l i t a t e  the  coarse  t i s su e  p a r t i c l e s  and th e  s i l i c a  gel 

to s e t t l e  down by g ra v i ty

T h e re a f te r  th e  su p ern a tan t  was co llec ted  from  th e se  t e s t  tubes  and 

sub jec ted  to t h r e e  s te p s  of cen tr ifuga tion  each a t  d i f fe re n t  rpm All th e  

cen tr ifuga tion  tyas c a r r ie d  out using re f r ig e ra te d  c en tr  fuge The t is su e  

homogenate c le a re d  of i t s  h e a v ie r  p a r t ic le s  by s im p le  sed mentation was 

cen tr  fuged f i r s t  a t  600g fo r  half an hour The su p e rn a tan t  was co llec ted

and s to red  a t  4°C fo r  s x to seven hours a f te r  w hich  i t  was cen tr ifuged

a second time fo r  half an hour a t  1100 g The su p e rn a tan t  was co llec ted  

and k e p t  in a r e f r ig e r a to r  fo r  ano ther s ix  hours Then i t  was cen tr ifuged  

at 1700 g fo r  half an hour and th e  su p ern a tan t  was co l lec ted  and r e f r i

gera ted  overn igh t
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The s t e r i l i t y  of the  emulsion was te s te d  by s t r e a k in g  i t  onto blood 

aga r /se rum  agar p la te s  After o v e rn ig h t  incubation  of th e  inoculated  p la tes  

a t  37°C they  were scanned fo r  b a c te r i a l  contam nation

The emulsion e s ta b l i s h e d  to be f r e e  of b a c te r i a l  contamination was 

used fo r  inoculation in to  ch icken  e m b ry o s /e x p e r im e n ta l  animals

2 5 1 Inoculation of ch icken  embryos (CE)

P rio r  to th e  inoculation  of the  sam ple into CE the  tem p era tu re  of 

the emulsion was ra is e d  to t h a t  of room te m p e ra tu re  by plac ing  i t  ou ts ide  

the r e f r ig e ra to r

Eggs from  hens fed  on a n t ib io t  c f r e e  ra t ion  were p re  ncubated  for  

s ix  to e ig h t  days n a hum d a tm o sp h ere  a t  37°C were candled Viable 

and h ea l th y  em bryonated  eggs w ere  inoculated  w th  0 25 ml of the  emul 

sion by the  yolk  sac (YS) route us ng a 21 gauge need le  The hole in

the sh e l l  was sea led  and incuba t  on was cont nued at th e  same tem p era tu re  

and hum d i ty

2 5 2 Inoculation of guinea pigs

Sero negative  h ea l th y  guinea pigs aged around f ve to s ix  weeks 

of age were used fo r  the  iso la t io n  a t tem p ts  The animals were anaesthe  

t ized  using an a e s th e t ic  e th e r  p r io r  to a l l  m anipula tions After s t e r i l  zing

the  v e n tra l  a sp e c t  of the  abdomen w ith  a lcoho l t h r e e  m i l l i l i t r e  of th e  

s te r i le  emulsion was inocula ted  m t r a p e r  to n ea l ly  These animals were 

housed in s e p a ra te  cages and given id e n t i f ic a t io n  numbers
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2 5 3 Inoculation of mice

Mice of two d iffe ren t age groups were employed fo r  studying the 

pathogenicity of th ree  iso lates The f i r s t  group comprised eight mice 

aged 3 4 weeks and the second group of e ght mice aged six  to eight 

weeks The former group was inoculated n trape r i tonea lly  with 0 2 ml 

of the YS homogenate p repared  while the la t te r  received o 4 ml The YS 

homogenate was p repared  out of yolk of CE inoculated with double passa 

ged isolates

2 6 Harvesting from inoculated embryonated eggs

The noculated eggs were candled da ily  Death of embryos within 

the f i r s t  48 hours was considered nonspecif c and they were d iscarded  

Embryos which died on subsequent days were collected and placed m 

a re f r ig e ra to r  overnight The noculated embryos found v iab le  even af te r  

ten days were k i l led  by plac ng them n the ref gerator The next morning 

harvesting  was done After d is infect ng the  sh e l l  with 70^ e thy l  alcohol 

t was opened by cutting and remov ng the  sh e l l  over the a ir  sac using 

s te r  le  sc isso rs  and forceps Subsequently the sh e l l  membrane and the 

chorioallantoic  membrane n the area of the a ir  sac were also removed 

With a pa ir  of s te r i le  forceps  the inner contents were emptied into a 

s te r i le  p e t r id is h  The YS and the embryo were washed in s te r  le PBS 

(pH 7 2) Small pieces of the yolk sac blo tted  dry  on a f i l t e r  paper 

were used to p rep a re  mpression smear onto clean grease f re e  s lides

The yolk sacs and embryos so obtained were then suspended in SPG 

buffer fo r t  f led with f ve per cent serum and ant biot cs at the ra te  of
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500 jJig/ml of s treptom ycin  500 IU/ml of kanamycin and 50 IU/ml of 

nystatin  These m ateria l  went then d isp e rsed  into s te r i le  v ia ls  labelled  

and kept at 20°C until fu r th e r  use

Even if the yolk sac smears fa i led  to reveal the ty p ic a l  chlamydial 

bodies by the  common staining techniques i t  was subjected  to a m nimum 

of th ree  ser al blind passages before t  was d isca rded  as negative The 

yolk sac were processed as mentioned e a r l ie r  The only difference was 

th a t  the PBS (pH 7 2)was replaced with SPG buffer fo r t i f ied  with 107 

calf serum supplemented with antib otics The inoculation techniques 

adopted was iden tica l  to th a t  a lready  desc r ibed

2 7 Tracking of guinea pigs inoculated with c lin ica l specimens

The guinea pigs inoculated with the c lin ica l specimens were daily  

observed for the  development of any c lin ica l  signs of the d isease  When 

death is imminent the  blood samples of such animals were collected by 

in tracard iac  puncture Once death of the animal had occurred the post 

mortem examination was performed immediately to note pathological changes 

and to collect t is sue  specimens and exudate

The animals which rema ned apparen tly  healthy  fo r  th ree  to four 

weeks following the inoculation of the c lin ica l specimens were bled by 

n traca rd iac  puncture and serum was collected fo r  serolog cal tes ts  Such 

animals were then sac r if iced  to c a r ry  out fu r th e r  s tudies

2 7 1 Post mortem examination of guinea pigs

The abdominal and thorac ic  cav it ie s  of the dead animals were cut 

open observing a l l  s te r i le  precautions The serosanguineous f luid accumu
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la tion  in the abdom nal ca v i ty  if noted was co llec ted  by a sp i ra t io n  A 

ca re fu l  note of a l l  the  gross  pa th o lo g ica l  changes in the  var io u s  organs 

was made Following th  s th e  var io u s  organs were removed a scep t  ca l ly  

into s t e r i l e  p e t r i d i s h e s  and washed th r i c e  in s t e r i l e  PBS (pH 7 2)

Im press ion  sm ears  of the  peritoneum and v s c e ra l  organs were a lso  

p re p a re d  The remaining po rt ions  of the  var io u s  organs were cut into 

sm alle r  p ieces  and suspended  in SPG buffer f o r t i f i e d  w ith  5% n ac tiva ted  

calf serum and an t ib io t ic s  They were then  d i s p e r s e d  as a l iquo ts  into 

s t e r i l e  v ia ls  and p re s e rv e d  at 20°C un ti l  used

The t i s su e s  whose im press ion  sm ears re v e a le d  on s ta in ing  th e  granu

la r  bodies were again em ulsif ied  and p ro cessed  as n a r ra te d  e a r l i e r  These 

t i s su e  homogenates w ere  then  inoculated into th e  yolk  sac of ch icken  

embryos so as to re  so la te  the  same agent

The s tu d y  of the  s a c r i f ic e d  guinea pigs was a lso  u n der taken  as done 

above Smears w ere  p re p a re d  from organs rev ea l in g  les ions  and looked fo r  

ch lam ydiae  a f te r  s ta in ing  T h e re a f te r  th e y  w ere  suspended  in SPG f o r t i  

f ie d  w ith  59/ in a c t iv a te d  calf serum and a n t ib io t ic s  and s to red  at 20°C

Attempts to re i s o la te  the  same agent in CE from th e s e  organs were a lso  

made

2 8 Tracking of m ice inoculated w ith h ig h ly  in fectious yolk sac
suspension

The inoculated animals were o b se rv ed  d a i ly  fo r  th e  developm ent of 

any c l in ic a l  signs of th e  d is e a se  Once dea th  of the  animal had occurred  

the  post mortem exam ination was perform ed im m edia te ly  to note pa tho lo
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gica l changes and to c o l le c t  t i s su e  spec  mens and exudate

The animals w hich  remained a p p a re n t ly  h e a l th y  f o r  th r e e  weeks

following the  inoculation  of the  in fec tious m a te r ia l  were s a c r i f ic e d  by cer 

v ic a l  d is loca tion  They were a lso  su b jec ted  to a c lo se  s tu d y  and a p p ro  

p r i a t e  m a te r ia ls  were a lso  co llec ted

2 8 1 Post mortem exam ination of mice

The abdom inal and th o ra c ic  c a v i t ie s  of th e  dead animals were cut 

open ob se rv in g  a l l  s t e r i l e  precau tions  A sc it ic  f lu id  if p re sen t  was

co llec ted  by a s p i ra t io n  A ca re fu l  note of a l l  the  gross  pa tho log ica l  

changes on th e  var ious  organs was done Following th i s  the  var ious  or 

gans were removed a s c e p t ic a l ly  into  s t e r i l e  p e t r i d i s h e s  and washed th r i c e  

in s t e r i l e  PBS (pH 7 2) Im pression  sm ears  of the  peritoneum  and v s 

c e ra l  organs were a lso  p re p a re d  and s ta ined  The remaining portions of

the var ious  organs were cut into  sm alle r  p ieces  and suspended  in SPG 

buffer fo r t i f i e d  w ith  5% in a c t iv a te d  calf serum and a n t ib io t ic s  They were 

then  d is p e r s e d  as a l iq u o ts  nto s t e r i l e  v ia ls  and p r e s e r v e d  a t  20°C unt 1 

used

The t is su e s  whose im press ion  sm ears re v e a le d  on s ta in ing  th e  gra

nular  bodies were aga n em ulsif ied  and p ro cessed  as n a r ra te d  e a r l  erm
T hese t i s su e  homogenates were then  inoculated  in to  th e  yolk  sac  of CE so 

as to re i s o la te  the  same agent

The s tu d y  of th e  s a c r i f ic e d  mice was done ju s t  as mentioned e a r l  e r
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2 9 Testing  th e  s e n s i t i v i t y  of th e  i s o la te s  f o r  sodium su lp h a d ia z in e

The p ro ced u re  recommended by Storz (1971) was used The t i t r a  

tion was made using two se ts  of CE one of which  was noculated w ith 

the  iso la te  t r e a te d  w ith  sodium su lp h ad iaz in e  fo r  24 hours a t  4°C and 

th e  o th e r  (Control) w ithout trea tm en t w ith  su lp h a d ia z in e

2 10 Sero logical screen ing

C hlam ydia l a n t ib o d ie s  w ere  de tec ted  in th e  serum co llec ted  from 

various sources  by perform ing  p a s s iv e  haem agglutination te s t  (PHA) as 

pe r  the p ro ced u re  recommended by Talwar(1983) w ith  s l ig h t  m odifica  

tions

2 10 1 C ollection  of serum

The serum sam ples  w ere  co llec ted  from  animal which  manifested  

c l in ic a l  conditions such as a b o r t i o n / s t i l l  b i r t h  re ten tion  of placenta  

i n f e r t i l i t y  and p n e u m o n ia / re sp i ra to ry  t r a c t  in fec tion  The serum samples 

were p re s e rv e d  a t  20°C a f te r  the  ad d i t io n  of sodium az ide  a t  the  con 

cen tra t ion  of 0 1%

2 10 2 P re p a ra t io n  of sh eep  red  blood c e l l s  (SRBC)

Sheep blood was co l lec ted  in A lsev e rs  solu tion  from  th e  s lau g h te r  

house T r ic h u r  Th is  suspension  was then  maintained a t  4°C fo r  24 

hours The SRBC m A lsev e rs  solution was washed th r i c e  in s t e r i l e  PBS

(pH 7 2) and f in a l ly  a 50% suspension was p re p a re d  in s t e r i l e  PBS
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The g lu te ra ld e h y d e  SRBC m ix tu re  was p re p a re d  as d e s c r ib e d  below

Neutral G lu te ra ld eh y d e  1 5 ml

Normal Saline solution 5 0 ml

P h ospha te  buffer(pH  8) 1 0 ml

Sheep RBC (50%) 1 0 ml

This  m ix tu re  was s to red  at 4°C fo r  24 hours and then  washed w ith  

PBS (pH 7 2) f iv e  tim es F ina lly  a 10% even suspension  was made in 

PBS (pH 7 2) and s to red  a t  4°C

2 10 4 Preparation of antigen for th e  p a ss iv e  haemagglutmation te s t

Chlam ydia p s i t t a c i  of ovine o r ig in  ** was p ropaga ted  m  the yolk 

sac of deve lop ing  ch icken  em bryo  Yolk sacs r e v e a l  ng h igh concentra  

ta tion  of the  ch lam y d ia l  agent were pooled to g e th e r  a f te r  washing them 

thorough ly  in s t e r i l e  PBS (pH 7 2) A 40% w /v  emulsion of the  YS was 

p re p a re d  m  p la in  s t e r i l e  PBS (pH 7 2) After hav ing  c le a re d  th e  emul 

sion of i t s  la rg e r  d e b r  s i t  was cen tr ifuged  a t  1100 g fo r  ha lf  an hour 

using re f r ig e ra te d  cen tr ifuge  The su p e rn a tan t  so ob ta ined  was cen tr i  

fuged tw ice  a t  1700 g fo r  half an hour each The su p ern a tan t  was 

co llec ted  and cen tr ifuged  again a t  3500 g fo r  half an hour The super  

natant ob ta ined  was decanted  and f r e s h  s t e r i l e  PBS was added  to resus  

pended th e  p e l le te d  mass of organism to i t s  o r ig in a l  volume This

suspension was cen tr ifuged  once again a t  3500 g fo r  ha lf  an hour After 

[** Kindly su p p l ied  by Dr Lai K rishna Scient s t  IVRI ]
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discarding the  supernatant the  pe lle ted  mass was carefu lly  resuspended 

in PBS (pH 7 2) so as to obtain a moderately  tu rb id  uniform suspension 

The concentration of the organism in the  suspension was v e r if ied  by 

examining a stained smear under the oil immersion A re la t iv e ly  uniform 

d is tr ibu tion  of the bodies f r e e  from extraneous t issue  d eb r is  was consi 

dered ideal fo r  the p repara t ion  of antigen

2 10 5 Somcation of the antigen

The suspension of the semi purif ied  C_ p s i t ta c i  was held on an 

ice bath and then d isrup ted  by sonication The procedure adopted was 

the one recommended by P il la i  ( 1986 ) Somtron(UVIECO Ultrasonics) 

an u ltrasonicator  was used fo r  the  purpose of d is rup ting  the  organism 

Sonication was car  ed out at 150 volts with a 15 second burst  followed 

by an in te rrup tion  of 15 seconds between each burst fo r  cooling The 

antigen was sonicated fo r  a total of four minutes This sonicated antigen 

was used to sens i t ize  the  SRBC

2 10 6 Procedure for the sensitization of stab ilized  as w ell as fresh  
SRBC

The procedure adopted was tha t  recommended by Talwar (1983) 

however with s l igh t  modifications A 10% suspension of SRBC was 

washed th r ic e  m PBS (pH 7 2) and then resuspended to a 2 5% suspen 

sion m PBS (pH 7 2) Equal volumes of 2 5% SRBC and 1 20 000 tannic 

acid PBS (pH 7 2) were mixed and incubated at 37°C fo r  10 minutes 

The ce l ls  were washed twice in PBS(pH 7 2) and the tanned SRBC were 

then resuspended in PBS (pH 6 4) to a concentration of 2 5% Three
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m l l i l i t r e  al quots of t h i s  suspension was d ro p w ise  mixed w ith  0 25 ml 

0 5 ml and 0 75 ml of the  son cated  antigen These m x tu re s  were then  

ncubated a t  37°C fo r  1 hour Follow ng the  s e n s i t iz a t io n  th e  c e l l s  were 

cen tr  fuged and washed tw ice  w ith  s t e r i l e  PBS (pH 7 2) The ce l l s  were 

re suspended  in PBS conta nmg l°o BSA to p ro v id e  a suspension  F ina lly

0 1% sodium az ide  was added  and i t  was s to red  at 4°C until  used

2 10 7 T itration of antigen

A c h e c k e r  board  t i t r a t io n  was c a r r ie d  out to de te rm ine  the  optimum 

concentra t  on of the  son ica ted  antigen r e q u i re d  fo r  use in the p a s s iv e  

haemagglutination t e s t  Hyperimmune sera**  p re p a re d  in ro o s te rs  and 

ra ised  against a C p s i t t a c i  iso la te  of ov ne o r ig in  was used fo r  the  

t i t r a t io n  The hyperimmune se ra  was in a c t iv a te d  a t  56°C fo r  half an 

hour This in a c t iv a te d  s e ra  was m xed with  an equal volume of l& SRBC 

m PBS (pH 7 2) to remove th e  h e te ro p h i le  an t ib o d ie s  Th s serum of

1 2 d i lu t  on was s e r i a l l y  d i lu ted  w ith  PBS BSA to p ro v id e  two fo ld  d ilu  

tions ranging from  1 4 to 1 1024 F if ty  m ic ro l i t r e  of 1° se n s i t  zed SRBC 

carry ing  d i f fe re n t  concen tra t  ons of chlamyd a l antigen se n s i t  zed SRBC 

were added n d iv id u a l ly  to each serum d lution The m ix tu re  was gently  

ag ita ted  and incubated  a t  room tem p era tu re  fo r  one and a half hours 

The lowest concentra tion  of the  antigen th a t  gave a maximum haemagglu

t nation t t r e  w ith  the  h ig h e s t  serum d i lu t  on was tak en  as the  optimum 

concentra tion  of antigen re q u ire d  fo r  the  se n s i t iz a t io n  of SRBC

[** K nd ly  supplied  by Dr Lai K rishna Scient s t  IVRI ]
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2 10 8 Procedure for  the bulk sen sitiza tion  of SRBC w ith  th e  sonicated  

antigen

A 2 ^  suspension  of tanned SRBC was p re p a p re d  n PBS (pH 6 4) 

To 3 ml of 2 5% tanned SRBC 0 5 ml of sonica ted  antigen of optimum con 

cen tra t ion  as a s se sse d  p rev  ously  was mixed SRBC antigen m x tu re  was 

incubated  fo r  1 hour a t  37°C The se n s i t iz e d  c e l l s  were washed tw ice  

in PBS (pH 7 2) and then  resuspended  in PBS BSA to ob ta in  a 1% suspen 

sion F ina lly  0 1% sodium az ide  was added  and i t  was s to red  at 4°C 

t i l l  f u r th e r  use

2 10 9 Protocol for  the p a ss iv e  haemagglutination te s t  (PHA te st)

All t e s t  s e ra  sam ples  were f i r s t  in a c t iv a te d  in a w ater  ba th  at

56°C fo r  half an hour Following th i s  th e  s e r a  sam ples were mixed

w ith  an equal volume of 1% unsens it ized  SRBC in PBS (pH 7 2) and incu

bated at room te m p e ra tu re  fo r  one hour The unsensit  zed SRBC was

sedim ented by cen tr  fugation and the  su p e rn a tan t  serum column which  was 

d i lu ted  to 1 2 was h a rv e s te d  Two fo ld  s e r i a l  d i lu t ions  of t h i s  serum 

(50 JU-l)were p rp e p a re d  in PBS BSA to p ro v id e  a d i lu t ion  rang ng from 

H  to 1 512 in V bottom m ic ro t i t r e  p la te  F i f ty  m ic ro l i t r e  of th e  sen 

s i t iz e d  SRBC was added to a l l  the  d i lu t ions  Gently ag ita ted  th e  p la tes  

and incubation was c a r r i e d  out a t  room te m p le ra tu re  fo r  one and a half 

hours The re c ip ro c a l  of the  h ig h e s t  d i lu t io n  of the  serum m w hich 

complete haem agglutination occu rred  was tak en  as th e  end t i t r e  of the 

serum



2 11 Elucidation of id en tity  of the iso la te s

In o rd e r  to e s t a b l i s h  the  id e n t i ty  of th e  iso la te s  th e  following 

te s ts  were done

2 11 1 PHA using SRBC sen sitized  w ith  the unknown iso la te

The d i f fe re n t  unknown iso la te s  su sp ec ted  to be ch lam yd ia  were 

p u r i f ie d  from  infected  yolk  sac as mentioned Such p u r i f ie d  iso la te s  

were sonicated  as d e s c r ib e d  in the  sec tion  fo r  the  p re p a ra t io n  of anti

gen The SRBC was se n s i t iz e d  w ith  th i s  antigen and PHA te s t  was 

perform ed as pe r  the  pro tocol mentioned p re v io u s ly  using hyperimmune 

se ra  ra ised  m  ro o s te r  against a ch lam y d ia l  iso la te  of ovine o r ig in

2 11 2 PHA using antiserum raised  against th e  unknown iso la te s  in  
guinea p igs

It became n ecessa ry  to s e p a ra te ly  r a i s e  an tib o d ies  in guinea pigs 

against two iso la te s  one from bov ne a b o r t io n  and ano ther from  semen 

because s e r a  sam ples  could not be co l lec ted  from  th e  guinea pigs inocu 

la ted  w ith  th e  c l in ic a l  specimens p r io r  to t h e i r  d ea th  Seronegative 

guinea pigs th r e e  months of age were used to r a i s e  an tib o d ies  The

iso la te s  were p u r i f ie d  from  h igh ly  infec tious suspensions of yolk sac 

and th i s  p u r i f ie d  suspension  of th e  iso la te  in PBS (pH 7 2) was admmi 

s te re d  in t r a p e r i to n e a l ly  to th e  guinea pigs In t ra c a rd ia c  b leed ing  was 

done 25 days  pos t  inoculation  The serum ob ta ined  was used to perform 

th e  PHA t e s t  In t h i s  case  the  antigen used to s e n s i t iz e  SRBC was the
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2 11 3 Fluorescent antibody staining

The YS and peritoneal impression smears were f ix ed  m ch lied 

acetone for 10 15 minutes p r io r  to staining Fluorescein iso thiocyanate 

labelled  hyperimmune se ra  which was ra ised  in roos te rs  against a C 

p s i t ta c i  iso la te  of ovine origin ** was used fo r  the  staining After 

f ix ing the smears they were washed th r ic e  with cold PBS (pH 7 2) 

Following th is  the  antichlam ydial conjugate was laye red  over the s l ides  

These s l ides  were then incubated in a humidified chamber at 37°C for 

45 minutes The stained s l ides  were washed thoroughly with cold PBS

fiv e  times to remove excess of the conjugate Finally  they were mounted 

in 50% glycerol saline and examined under the fluorescent microscope

2 11 4 Electron microscopy

2 11 4 1 Fixation of the iso la te  for electron microscopy

One isolate  from bov ne abo rt  on another from bull semen and a 

th i rd  from goat pnemonia were sedimented by high speed centrifugation 

from suspensions of the yolk sac The procedure adopted was iden tica l 

to tha t  mentioned p rev iously  However the  pe lle ted  mass of organism 

was resuspended in s te r i le  d is t  lied water This suspension was sub 

jected to another round of centrifugation at 3500 g for half an hour 

under refr igera t ion  The supernatant was decanted and the pelleted 

mass of organism was f ixed  as per the method of Kellenberger 

(Cruickshank et_ al 1975) as follows The pe lle ted  mass of organism 

was resuspended in 3 ml of the Kellenberger f xa tive  to which had been
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added 0 1ml of tryp tone med um The m ixture was allowed to stand at

room tem perature  fo r  16 hours Subsequently i t  was mixed with 24 ml

of Kellenberger buffer centrifuged the  suspension to obtain a pe lle t  and 

i t  was resuspended m s te r i le  d is t i l le d  water This suspension was 

used fo r  d i r e c t  e lectron microscopy

2 11 4 2 Negative staining of the iso late

A small drop of the f xed sample was charged onto a carbon 

coated grid  Immediately a small drop of 2% phosphotungstic acid

(pH 6 4) was also added onto the  grid  and allowed to act for two

minutes The excess f lu id  remaining on the grid  was carefully  absor

bed off using a f i l t e r  paper The g r id s  were screened m a Hitach Hu

I1F Transmission electromicroscope
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3 RESULTS

3 1 Detection of C h lam ydiae  by s ta in ing

The p resence  of ch lam ydiae  in the  sm ears s ta ined  by th e  various 

s ta in ing  p ro ced u res  could be d isce rn ed  n p o s i t iv e  cases  The d e ta i ls  

m  r e s p e c t  of th e  specimens sc reened  by s ta in ing  th e  d i r e c t  smears a re  

fu rn ish e d  m t a b l e  2 Out of th e  to ta l  71 sm ears  examined one abortion  

m a te r ia l  of bovine o r ig in > two sam ples  of bu ll  semen one sam ple from 

cap r in e  abortion  and t h r e e  pneumonic les ions  of cap r in e  o r ig in  were 

found p o s i t iv e  fo r  s t ru c tu re s  akin to ch lam y d ia  The organism appeared  

as having two form s v iz  small g ran u la r  compact bodies  about 300 400 

nm in d iam eter  and la rge  p laque  l ik e  form  m easuring about 800 1200nm 

in d iam eter  Infected  ce l l s  rev ea led  m  th e i r  cy top lasm  an adm x tu re  

of both  the  developm enta l form s of th e  organism

Both th e  developm enta l form s when p re se n t  m tra c y to p la sm  c a l ly  

s ta ined  equ a l ly  w ell by th e  d i f f e re n t  m ethods of s ta in ing  But th i s  was 

not the  case  when th e  organisms were found e x t r a c e l lu l a r ly  The la rg e r  

p laque l ik e  form s s ta ined  le s s  in tense ly  than  th e  sm alle r  form s The 

sm alle r  form s which  s ta ined  more in ten se ly  could be e a s i ly  id e n t i f ie d  

p a r t i c u la r ly  in sm ears containing le s s  number of in fec ted  c e l ls

3 1 1  Staining tech n iq u es

3 1 1 1  Modified Z ieh l  Neelsen method

This techn ique  gave co n s is ten t  and r e l i a b l e  re s u l t s  Both the



Table 2. Showing the details of clinical materials screened by staining
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Species of 
animal

Nature of sam ple Number
screened

Number
p o s it iv e

o age 
p o s it iv e

Remarks

Bovine 1

2

Uterine d isch arge p lacen ta , 
foeta l l iv e r  sp leen  lungs

Pneumonic lung

17

2

1 5 9 Chlmydia l ik e  b od ies could  
be seen m th e  foeta l l iv e r  
im pression  sm ears

3 Semen 15 2 13 3 Chlamydia l ik e  b od ies  
am idst many a r tifa c ts  could  
be seen in two semen 
sam ples

4 Seminal v es icu la r  scecretion 6
5 Synovial flu id 1

Bubaline 1 Conjunctival exudate 1

Caprine 1 Uterine d isch arge placenta  
foeta l l iv e r  sp leen  lungs

5 1 20 Chlamydia l ik e  b od ies  
w ere d etected  in p lacenta l 
smears am idst too many 
artifacts

2 Lungs l iv e r  sp leen  of 
dead k id s

5

3 Pneumonic lung 15 3 20 Chlamydia l ik e  b od ies  
were detected  in im pression  
smears Some of them  
lacked  th e  ch a ra cter istic  
arrangement

Ovine 1 Pneumonic les io n 4
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developm enta l forms s ta ined  deep red when d e tec ted  n t ra c y to p la sm ic a l ly  

However e x t r a c e l lu la r ly  th e  r e c t ic u la te  bodies  took a p a le r  r e d d is h  

p ink colour (Fig  4)

3 1 1 2  M acchiavello  method

The ch lam y d ia l  e lem entary  bod es s ta in ed  a deep red colour 

against a blue background The r e c t ic u la te  bodies  s ta ined  le s s  in tensely  

The s ta in  used had to be r e la t iv e ly  f r e s h  Staining so lutions o ld e r

than 3 weeks tended to p re c ip  ta te  and th e r e b y  in te r f e r r e d  with the  

r e su l ts

3 1 1 3  Gimenez method

This s ta in ing  techn ique  also proved  to g ive  good re s u l t s  The 

ch lam y d ia l  e lem entary  bodies s ta ined  deep red  The background had 

a b lu ish  green colour C hlam ydia l m cusion  of th e  e a r l i e r  developm enta l 

forms d id  not s ta in  well w ith  th i s  p ro ced u re

3 1 1 4  Gxemsa1 s method

The Giemsa s method of s ta in ing  had a d i s t i n c t  advantage  ov er  th e  

o th e r  m ethods m  th a t  i t  was ab le  to d is t in g u is h  between th e  two deve 

lopmental form s The sm alle r  e lem entary  bodies  took on a r e d d i s h  

p u rp le  colour w hile  the  r e t  cu la te  bodies  tended  to be b aso p h i l ic  i  e 

b lu ish  t inged
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Fig 4

D irect cap rin e  pneumonic lung im p ressio n  sm ears sta in ed  by  
m od ified  Z ieh l N eelsen  s m eth od , rev ea lin g  ch la m y d ia l b o d ies

among a r tifa c ts  ( 1000 X )
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3 2 Isolation of chlamydiae

G
Attempts were made aiming at the isolation of chlamydiae adopting 

biological means by inoculating cl n cal samples suspected to be posi

tive for the presence of chlamydiae into chicken embryos and guinea 

pigs

3 2 1 Preliminary processing of the samples

Mere treatment of the emulsion of c lin ical material w th antibiotics 

combined with slow speed centrifugation at 600 g for  half an hour was 

found not effective in totally  eliminating the bacteria l  load When 

the above procedure was adopted it  was observed that bacteria  resis tan t

to both streptomycin and kanamycm survived in the inoculum and such

organisms could be isolated when seeded onto bacteriological media

The repeated centrifugation of the antibiotic  trea ted  t issue  homoge 

nate at 600g llOOg and 1700g for  30 minutes each made the supernatant 

totally  f ree  of contaminant bacteria  retaining the chlamydiae in the 

supernatant Inoculation of CE with such supernatant carrying chlamydiae 

produced death of the CE on account of the specific  infection

3 2 2 Inoculation of chicken embryo

The results  of the attempt to iso late  chlamydia from the clinical 

specimens by CE inoculation method are given n tables 3a, 3b, 3c&

3d Out of the total of 71 samples employed two of 17 bovine aborted 

material four of 13 bull semen and two of 15 pneumonic lesion from goat
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T a b le  3a  T is s u e  w is e  i s o la t io n  r a t e s

SI
No

T issue/specim en  processed Species
of

animal

Number
screened

Number
p o s it iv e

Percentage
p o s it iv e

1 Placenta uterine d isch arge foeta l lungs 
liv e r  and spleen

Bovine

Caprine

17

5

2 11 8

2 Lungs l iv e r  sp leen  and kidney of 
dead k id s

Caprine 5

3 Pneumonic lesion Bovine 2 -

Caprine 15 2 13 3

Ovine 4

4 Synovial flu id Bovine 1

5 Conjunctival exudate Bubaline 1

6 Semen Bovine 15 4 26 7

7 Seminal vesicu la r  secretion Bovine 6



T a b le  3 b . N um ber an d  r a te  o f  i s o la t io n s  in  r e la t io n  to  t h e  to p o g r a p h y  o f  t h e  te r r a in
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Species of 
animal

Nature of specim en Nature Number Number % age
of Screened p o s it iv e  p o s it iv e

terrain

Remarks

Bovine 1 Placenta uterine d is
charge lungs l iv e r  
sp leen  of foetus

2 D iluted semen

3 Seminal v esicu la r  
secretion

4 Pneumonic les io n

5 Synovial flu id

Bubaline 1 Conjunctival exudate

Caprine 1 Placenta uterine d is
charge,lungs l iv e r  
sp leen  of foetus

2 Pneumonic le s io n

L u n gs,liver  sp leen  
Kidneys of dead k id s

a) H ill tract

b) P lains

a) H ill tract

a) P lains

a) P lains  

a) P lains 

a) P lains  

a) P lains

a) P lains 

a) P lains

100

15

15

2

1

1

5

15

26 7

13 3

Two sam ples y ie ld e d  
chlam ydia lik e  b od ies  
m th e YS smears

Four sam ples y ie ld e d  
chlam ydia lik e  b od ies  
in th e  YS sm ears

Two sam ples y ie ld e d  
chlam ydia l ik e  b od ies  
in th e  YS sm ears

Ovine Pneumonic les io n a) P lains



T a b le  3 c • N um ber and  r a te  o f  i s o la t i o n s  in  r e la t io n  t o  s p e c i e s  o f  h o s t s
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SI
No

Species of 
animal

Number of 
sam ples 

screened

Number of 
sam oles 

p o s it iv e

Percentage
p o s it iv e

Re narks

1 Bovine 41 6 14 6 C p s itta c i could be iso la ted  from 
two cases of abortion and four 
semen sam ples

2 Bubaline 1

3 Caprine 25 2 8 C p s itta c i could be iso la ted  from  
two cases of pneumonia

4 Ovine 4

Total 71 8 11 3 Eight stra in s of C p s it ta c i could  
be iso la ted  from a to ta l of 71 
sam ples screened



74

T a b le  3 d  N um ber an d  r a te  o f  i s o la t io n s  in  r e la t io n  to  t h e  c l i n i c a l  e n t i t y

S pecies C lin ical m anifestation Number Number Percentage Remark
screened p o s it iv e  p o s it iv e

Bovine 1 A b o rtio n /still b ir th  17

2 Pneumonia 2

3 P o ly a rth r itis  1

4 Poor q uality  semen 15

5 Seminal v e s ic u lit is  6

Bubaline 1 C onjunctivitis 1

Caprine 1 A b o rtio n /still b ir th  5
2 Pneumonia 15

3 P erinatal m orta lity  5

2 11 8 C p s it ta c i iso la ted  from
two cases of abortion

4 26 7 C p s itta c i iso la ted  from
four sam ples of semen

2 13 3 C p s it ta c i ls lo la te d  from
two cases of pneumonia

Ovine 1 pneumonia 4
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y ie ld ed  ch lam y d ia l  growth as d scerned  by s ta in ing  of im p ress  on smears 

of YS of CE died  a f te r  th r e e  days of inoculation

The two iso la te s  from bovine ab o r ted  m a te r ia l  w ere  from an orga 

n ised  he rd  m  th e  h igh ranges of Kerala w here in  th e  c l im ate  is  cool and 

humid th roughout the  year unlike the  hot and humid c l im a tic  conditions 

p re v a i l in g  m th e  p la ins  of Kerala In t h i s  p a r t i c u la r  he rd  11 8% (13/110) 

of pregnant animals had ab o r ted  dur ng 1986 87 G enera lly  no c l in ic a l  

signs were ev id en t  p r io r  to abortion  The re c o rd s  a v a i la b le  in the  farm  

revea led  th a t  th e  abo r t io n  ra te  was g re a te r  in h e i fe r s  than  in cows 

Following abo r t io n  many animals had p rob lem s such as re ten tion  of p la  

centa m e t r i t i s  a n d /o r  re p e a t  b reed ing  The p ra c t ic e  on the  fa rm  was 

to allow th e  cows to graze  on the  lush  green p as tu re s  found on the  foot 

h i l l s  surrounding  the  fa rm s which was g re a t ly  in fes ted  w ith  t ic k s

The f r s t  ch lam y d ia l  iso la te  was ob ta ined  from th e  l i v e r  of an 

ab o r ted  foe tus  fou r  months of age The l i v e r  rev ea led  d iffused  a reas  

of n ec ro s is  and a s l ig h t  degree  of congestion No b a c te r i a l  organism 

could be iso la te d  from  th i s  organ The second so la te  was obtained 

from the  p lacen ta  and u t rm e  d isc h a rg e  from  a h e i fe r  t h a t  had abo rted  

a t  the  fo u r th  month of pregnancy

Chlam ydiae could not be iso la ted  from  th e  remaining 15 cases of 

bovine abo rt ions  All the  sam ples  w ere  ob ta  ned from v e te r in a ry  in s t i  

tu tions located  m  th e  p la in s  of Kerala

F if teen  d i lu ted  semen sam ples  p r e s e r v e d  in l iq u id  n itrogen  were
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screened for chlam ydial agents All the samples e x h ib i ted  poor moti 

l i ty  and were of low sperm concentration Besides the sperms had 

prim ary and secondary sperm abnormalities It  was p oss ib le  to isolate 

chlamydia from four of the 15 samples

The seminal ves icu la r  secretions from s x bulls suspected to have

seminal ves icu l i t is  were screened Large number of inflammatory cells  

were presen t m the samples Chlamydia could not be iso lated  from any

of these  samples However corynebacterium could be iso lated  from all

the samples when i t  was seeded on blood agar p r io r  to antib io tic  t rea t  

ment

The o ther  samples of bovine and bubalme origin were a ll found 

negative fo r  chlam ydial agents

The attempts to iso la te  chlamydiae from f iv e  cases of caprine 

abortion was without any posit ive  resu lts

In an attempt to iso la te  chlamydia from pneumonic lesions of goats 

15 samples were screened Two isolates of C p s i t ta c i  could be recove 

red The two goats from which chlam ydia could be iso lated  were 

apparently  normal except for  tha t  they were s l ig h t ly  run down m condi 

tion and had a rough ha ir  coat No re sp i ra to ry  d is t r e s s  was manifested 

by these  animals

The gross lesions in the  lungs were mainly confined to the apical and 

to some extent the  card iac  lobes About 80% of the ap ica l lobes and
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40% of the  c a rd ia c  lobes were conso lida ted  and g re y is h  G ranularity

of the  conso lida ted  a reas  was not o b se rv e d  Gram nega tive  b a c i l l i  

could also be iso la te d  from both the  pneumonic les ions

Other sam ples of cap r in e  and ovine o r ig in  d id  not rev ea l  the  

p resence  of ch lam yd iae

The p o s i t iv e  sam ples almost in v a r ia b ly  produced dea th  of the

em bryo in a sp read  over  per io d  Following th e  inoculation  th e  orga

nisms were found to p roduce  dea th  of the  em bryo  as e a r ly  as the  t h i r d

day pos t  inoculation  and as la te  as the  21st day of incubation

The ch ick en  em bryos and th e i r  adnex organs deve loped  ra th e r

ty p ic a l  pa thologic  changes a f te r  they  were inoculated  w ith  the  iso la te s  

When dea th  of th e  em bryos occurred  w ith in  3 7 days post noculation

the  yolk  sac was th in  walled  and th e i r  blood v e s se ls  were d eep ly  

in jec ted  The yolk  was u sua lly  found to be more l iqu  d than  in normal 

ch icken  em bryos of the  same age and had a b r ig h t  yellow colour The 

ch icken  em bryos th a t  d ied  due to the  infec tion  had hyperaem ic  cyanotic  

legs and pa tch y  haem orrhag ic  a reas  a l l  over  the  body (Fig  5 & 6)

The l i v e r  of the  dead em bryos showed m arked  n ec ro t ic  changes

In cases  w here  th e  ch icken  em bryos d ied  only a f te r  e ig h t  days 

of inoculation  the  ty p ic a l  changes mentioned above  were not ob se rv ed  

T here  was only m odera te  congestion of the  blood v e s se ls  supp ly ing  the 

yolk sac The yolk showed a tendency fo r  in s p is s ia t io n  The embryos 

d id  not e x h ib i t  th e  ty p i c a l  p a tc h y  haem orrhag ic  a reas  on th e  sk  n
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H1&.5

Chick embryo died 3 days post inoculation showing 
haemorrhagic changes and injected yolk sac vessels

Fig 6

Chicken embryo(left) died 7 days post inoculation revealing 
stunting, haemorrhagic lesions with unabsorbed yolk Control 

chick embryo(right)showmg normal development
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The l i v e r  of th e  dead CE revea led  only mild damage in th e  form of a 

few p a tch es  of nec ro s is

3 2 2 1 Im p ress io n  sm ears  from  th e  yo lk  sac

Following s ta in ing  of the  YS sm ears  by any one of th e  sp e c i f ic  

m ethods th e  p re sen ce  of ch lam yd ia l  bodies  could be d isce rn ed  m  posi 

t iv e  cases  (Fig  7, 8 & 9) The organism a p p e a re d  as having two 

developm enta l form s v iz  sm all g ranu la r  compact bodies about 300 400nm 

in d am eter t h a t  were u sua lly  found e x t r a c e l l u l a r ly  and la rg e r  p laque  

l ik e  form s m easuring about 800 1200nm m  d iam e te r  which w ere  usua lly  

found m t r a c e l lu la r ly  The cy toplasm  of the  in fec ted  ce l ls  was found 

to contain an ad m ix tu re  of both  th e  deve lopm enta l form s of the  organism 

Within the  cy top lasm  th e  la rg e r  forms seems to b re a k  down into sm alle r  

s p h e r ic a l  bodies  Although th e  cy top lasm  of the  host c e l l  was found to 

be packed w ith  the  organism th e  nucleus d id  not re v e a l  any a p p re c i  

ab le  change In many sm ears i t  was a lso  p o s s ib le  to o b s e rv e  the  gra  

nular  bodies being re lea sed  by ly s i s  of the  in fec ted  c e l ls

Im press ion  sm ears  of the  yolk  sac taken  from  s i te s  which  e x h i  

b i ted  marked congestion re v ea led  m odera te  concen tra tion  of ch lam yd ia l  

bodies However if sm ears w ere  p re p a re d  from  s i te s  w ith  mild conge 

stion  th e y  rev ea led  v e ry  few organisms Sometimes th e  sm ears were 

to ta l ly  devoid  of the  ty p ic a l  g ranu la r  bodies if they  were p re p a re d  

from regions on the  yolk  sac w ithout much a p p re c ia b le  congestion Thus 

loca liza t ion  of th e  in fec tion  to s p e c i f ic  regions on th e  yolk  sac was
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Fig 7

Yolk sac smear stained by m odified Z iehl N eelsen s 
staining technique revealing numerous chlam ydial bodies

( 1000 X )

Fig 8

Yolk sac smear stained by Giemsa s method revealing  
chlam ydial bodies ( 1000 X )
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F i g . 9

Y o l k  s a c  s m e a r  s t a i n e d  b y  M a c c h i a v e l l o ' s  m e t h o d  
r e v e a l i n g  c h l a m y d i a l  b o d i e s  ( 1000 X ) .





o b s e r v e d .  K e e p i n g  t h i s  i n  m in d  i t  w a s  e s s e n t i a l  t h a t  s m e a r s  w e r e  p r e 

p a r e d  f r o m  a t  l e a s t  t h r e e  d i f f e r e n t  s i t e s  of t h e  s a m e  y o l k  s a c .  T h i s

r u l e d  o u t  t h e  p o s s i b i l i t y  of m a k i n g  a  f a l s e  n e g a t i v e  d i a g n o s i s .

S m e a r s  p r e p a r e d  f r o m  t h e  YS of e m b r y o s  t h a t  d i e d  f i v e  t o  s e v e n  

d a y s  p o s t - i n o c u l a t i o n  of t h e  i n f e c t i o u s  m a t e r i a l  w e r e  f o u n d  t o  c o n t a i n  

t h e  m a x i m u m  c o n c e n t r a t i o n  of o r g a n i s m s  p e r  m i c r o s c o p i c  f i e l d .  In s u c h  

c a s e s  t h e  s m e a r s  d i s p l a y e d  m o r e  o r  l e s s  e q u a l  c o n c e n t r a t i o n  o f  t h e  

s m a l l e r  an d  l a r g e r  f o r m s  of t h e  o r g a n i s m .  Y o lk  s a c  s m e a r s  p r e p a r e d  

f rom! e m b r y o s  t h a t  d i e d  i n  t h r e e  to  f o u r  d a y s  r e v e a l e d  l e s s e r  n u m b e r  

of o r g a n i s m s  p e r  m i c r o s c o p i c  f i e l d  t h a n  in  t h e  f o r m e r  c a s e .  T h e  d e e p e r  

s t a i n i n g  s m a l l e r  f o r m s  a p p e a r e d  to  p r e d o m i n a t e  in  s u c h  s m e a r s .  T h e  

c o n c e n t r a t i o n  of c h l a m y d i a l  b o d i e s  in  s m e a r s  p r e p a r e d  o u t  of t h e  y o l k  

s a c  of  e m b r y o s  t h a t  d i e d  b e t w e e n  t h e  e i g h t  a n d  t e n t h  d a y  was: m a r k e d l y  

l o w .  T h e  l a r g e r  p a l e  s t a i n i n g  f o r m s  t e n d e d  t o  p r e d o m i n a t e  o v e r  t h e

s m a l l e r  f o r m  of t h e  o r g a n i s m  in  s u c h  s m e a r s .

3 . 2 . 3  I n o c u l a t i o n  of g u i n e a  p i g s

G u in ea  p i g s  a g e d  f o u r  t o  s i x  w e e k s  w e r e  f o u n d  t o  b e  s u i t a b l e  f o r  

t h e  p r i m a r y  i s o l a t i o n  of  c h l a m y d i a e  f r o m  c l i n i c a l  s p e c i m e n s .  T h e  r e 

s u l t s  a r e  f u r n i s h e d  in  t a b l e  4 .

3 . 2 . 3 . 1  M o r b i d i t y  a n d  m o r t a l i t y

Among t h e  e i g h t  i s o l a t e s  r e c o v e r e d  in  t h i s  s t u d y  f o u r  w e r e  a b l e

t o  c a u s e  d e a t h  of t h e  g u i n e a  p i g s .  D e a t h  of t h e  a n i m a l s  w a s  f o u n d  t o  

t a k e  p l a c e  i n  1 2 -1 5  d a y s  t i m e  a f t e r  i n o c u l a t i o n  of t h e  i n f e c t i o u s  m a t e r i a l .

:79
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Table 4 Presenting the results of the isolation using guinea pigs

Spec eso f  
an raal

Nature of the  
sam ples

Number
screened

Number 
pos tive

percentage 
pos t iv e

Remarks Cone of chlam ydial 
bodies n smears

Bov ne Foetal v scera l organs
uterine d scharge placenta

33 3 Both iso la te s  caused death of the guinea p igs
Chlam ydial b od ies dentif ed in im pression smears 
prepared from the sp leen  liv e r  lungs and 
per toneal cav ty  Reisolation of the same agent 
was p o ss ib le  n CE

+++

Semen 44 4 1 Two iso la te s  caused death of the guinea p gs
Ghlamyd a l bod es id en tified  n m press on semars 
prepared from the sp leen  1 ver lungs and 
peritoneal cav ity  Reisolation of the same agent 
was poss b le  n CE

Capr ne

Sem nal vesicu  ar 
secret on

Pneumon c lung

6

10 20

Two so la tes produced latent nfect on n the  
gu nea p gs Chlam ydial bodies dentif ed 
with some „diff cu lty  in mpression smears 
prepared from the pneumon c le s  ons of such 
latently  nfected animals A four fo ld  increase  
in the PHA titr e  was demonstrated Chlamyd al 
could be re so la ted  from the pneumonic lesion s

Two so la tes produced latent infect on n 
the guinea p gs Chlam ydial bodies id en tified  with 
some d iff icu lty  n im pression  smears prepared from 
pneumonic le s  on of such latently in fected  animals 
A four fo ld  ncrease in th e  PHA titr e  was demonstrated 
Chlamydial could be re iso la ted  from the pneumon c le s  ons

V scera l organs of 
dead k id s

Foetal v sceral 
organs uterine  
d scharge

3
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Both the iso lates obta ned from bovine abo rt  on were able to cause 

death of the guinea pigs However only two iso la tes  from semen pro 

duced death of the animals The remaining two isolates each from 

semen and caprine  pneumonia produced la ten t infection of the  guinea pigs

After inoculation of the infectious m ateria l  into guinea pigs they 

appeared to be normal fo r  the f i r s t  th re e  to four days However by 

the f f th  day the animal s ta r ted  show ng anorexia droopmess cuddling 

up in a corner of the cage mild d ia r rh o ea  hypertherm  a and congestion 

of the conjunctiva Following th is  the  infection had e i th e r  an acute

course or a chronic one

3 2 3 1 1 Acute infection m guinea pigs

Within 11 14 days time the animals became incapacitated  They

are  completely off feed exh ib i ted  staggering gait when forced to move 

showed marked sh iver ing  and remained cuddled up in one corner of the
j fcage In two cases marked congestion of the skin  overly ing the scro ta l  

region was a prominent fea tu re  Death occurred  w th in  the next 12 24 

hours Two to th re e  hours p r io r  to the death  the animals lapsed into 

a coma which was f requen tly  in te rrup ted  by marked convulsions Such 

guinea pigs on postmortem revealed ty p ic a l  changes in the  internal 

organs (Fig 10)

Among the two iso la tes  obtained from bovine abortion one of them 

produced severe  lesions m the v scera l  organs There was moderate 

ascites  with accumulation of a serosanguineous f lu id  in the peritoneal 

cav ty  The o ther gross lesions included splenomegaly focal nodular
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F i g . 10

G u i n e a  p i g  d i e d  of a c u t e  i n f e c t i o n  m a n i f e s t i n g  
p n e u m o n i a ,  n e c r o t i c  p a t c h e s  on  t h e  l i v e r  & m i l d  f i b r i n o u s

p e r i t o n i t i s .





a r e a s  of n e c r o s i s  on t h e  s p l e e n  ( F i g .  11)  a n d  p a t c h y  n e c r o t i c  a r e a s  on 

t h e  l i v e r .  P n e u m o n i a  w i t h  a c u t e  c o n g e s t i o n  of 50% of t h e  l u n g s  w a s  a l s o

o b s e r v e d  ( F i g .  1 2 ) .  T h e  s e c o n d  i s o l a t e  a l s o  f r o m  b o v i n e  a b o r t i o n  p r o d u -

\
c e d  m i l d e r  l e s i o n s  i n  t h e  v i s c e r a l  o r g a n s .  A s t r i n g y  f i b r i n o u s  e x u d a t e  

w a s  p r e s e n t  i n  t h e  p e r i t o n e a l  c a v i t y . A l l  t h e  v i s c e r a l  o r g a n s  r e v e a l e d  

m a r k e d  c o n g e s t i o n .  T h e r e  w a s  s e v e r e  p n e u m o n i a  w i t h  i n v o l v e m e n t  of 

a b o u t  80% of t h e  l u n g s .

T h e  f i r s t  i s o l a t e  f r o m  s e m e n  p r o d u c e d  s e v e r e  f i b r i n o u s  p e r i t o n i t i s  

w i t h  m a r k e d  f i b r i n o u s  p e r i h e p a t i t i s  ( F i g .  1 3 ) .  T h e  e n t i r e  s p l e e n i c  

t i s s u e  w as  c o n v e r t e d  i n t o  a  y e l l o w i s h  w h i t e  n e c r o t i c  m a s s  ( F i g .  1 f t ) . 

P a t c h y  n e c r o s i s  of t h e  l i v e r ,  m i l d  e n t e r i t i s  a n d  a c u t e  p n e u m o n i a  was  

a l s o  o b s e r v e d .  T h e  s e c o n d  i s o l a t e  f r o m  s e m e n  w a s  f o u n d  t o  p r o d u c e

a  s t r i n g y  f i b r i n o u s  e x u d a t e  in  t h e  p e r i t o n e a l  c a v i t y .  B e s i d e s  t h i s  

s e v e r e  c o n g e s t i o n  of t h e  v i s c e r a l  o r g a n s  a l s o  w a s  o b s e r v e d .  E i g h t y  p e r  

c e n t  of t h e  l u n g s  w a s  a c u t e l y  c o n g e s t e d .

S m e a r s  p r e p a r e d  f r o m  t h e  v i s c e r a l  o r g a n s  of s u c h  g u i n e a  p i g s  r e 

v e a l e d  l a r g e  n u m b e r  of t h e  o r g a n i s m s .  T h e  l u n g s  w e r e  f o u n d  t o  b e  t h e  

m o s t  i d e a l  o r g a n  t o  d e m o n s t r a t e  t h e  p r e s e n c e  of t h e  o r g a n i s m  ( F i g .  1 5 ) .  

I m p r e s s i o n  s m e a r s  p r e p a r e d  f r o m  t h e  s p l e e n  a l s o  r e v e a l e d  t h e  p r e s e n c e  

of t h e  c h l a m y d i a l  b o d i e s ,  h o w e v e r  t h e i r  c o n c e n t r a t i o n  w a s  m a r k e d l y  

l o w e r  t h a n  i n  t h e  l u n g s .  S m e a r s  p r e p a r e d  f r o m  t h e  o t h e r  v i s c e r a l  o r 

g a n s  r e v e a l e d  e x c e e d i n g l y  f e w  o r g a n i s m s .  A v e r y  e f f i c i e n t  m e t h o d  of 

i d e n t i f y i n g  t h e  p r e s e n c e  o f  c h l a m y d i a l  a g e n t s  i n  t h e  d e a d  a n i m a l  w as  

b y  p r e p a r i n g  i m p r e s s i o n  s m e a r s  f r o m  t h e  p e r i t o n e a l  c a v i t y .  L a r g e  

n u m b e r  of t h e  o r g a n i s m s  c o u l d  b e  d e m o n s t r a t e d  i n  m a c r o p h a g e s  i n t r a c y -  

t o p l a s m i c a l l y  a s  w e l l  a s  e x c r a c e l l u l a r l y  ( F i g . 1 6 ) .  T h i s  c o u l d  a l s o  be

82
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F i g . 11

G u i n e a  p i g  s p l e e n  r e v e a l i n g  r a i s e d  
n o d u l a r  n e c r o t i c  l e s i o n s .

F i g . 12

G u i n e a  p i g  l u n g s  m a n i f e s t i n g  a c u t e  p n e u m o n i a .
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F i g . 13

G u i n e a  p i g  l i v e r  m a n i f e s t i n g  p e r i f i b r i n o u s  h e p a t i t i s

F i g . 14

G u i n e a  p i g  s p l e e n  t h e  e n t i r e  p a r e n c h y m a  w h i c h  w a s  
c o n v e r t e d  i n t o  a  y e l l o w i s h  w h i t e  n e c r o t i c  m a s s .
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F i g . 15

G u i n e a  p i g  lu n g  i m p r e s s i o n  s m e a r  s t a i n e d  b y  
m o d i f i e d  Z i e h l - N e e l s e n ' s m e t h o d  r e v e a l i n g  c h l a m y d i a l  

b o d i e s  ( 1000 X ) .

F i g . 16

G u i n e a  p i g  p e r i t o n e a l  i m p r e s s i o n  s m e a r  s t a i n e d  b y  
m o d i f i e d  Z i e h l - N e e l s e n ' s m e t h o d  r e v e a l i n g  c h l a m y d i a  

w i t h i n  t h e  m a c r o p h a g e s  ( 1000 X ) .
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c o n f i r m e d  b y  t h e  f l u o r e s c e n t  a n t i b o d y  s t a i n i n g  t e c h n i q u e .

F r o m  t h e  v i s c e r a l  o r g a n s  of t h e  d e a d  g u i n e a  p i g s  i t  w a s  p o s s i b l e  

t o  r e i s o l a t e  t h e  i n f e c t i o u s  a g e n t  i n  t h e  y o l k  s a c  of d e v e l o p i n g  CE.  T h e  

r e i s o l a t e d  a g e n t  h a d  t h e  m o r p h o l o g i c a l  a n d  t i n c t o r i a l  p r o p e r t i e s  of t h e  

o r i g i n a l  i s o l a t e .

3 - 2 . 3 . 1 . 2  L a t e n t  i n f e c t i o n  i n  g u i n e a  p i g s

)
I n o c u l a t i o n  of t h e  i n f e c t i o u s  m a t e r i a l  i n t o  g u i n e a  p i g s  p r o d u c e d  

l a t e n t  i n f e c t i o n  in  f o u r  c a s e s  ( T a b l e  4 ) .  F o l l o w i n g  i n o c u l a t i o n  of t h e  

i n f e c t i o u s  m a t e r i a l  t h e  a n i m a l s  m a n i f e s t e d  c l i n i c a l  s y m p t o m s  b y  t h e  f i f t h  

o r  s i x t h  d a y .  T h e  a n i m a l s  e x h i b i t e d  m i l d  f e v e r ,  a n o r e x i a ,  d r o o p i n e s s  

an d  s o m e t i m e  d i a r r h o e a .  H o w e v e r ,  t h e  i n f e c t i o n  s e e m s  t o  p r o g r e s s  no 

f u r t h e r ,  a n d  b y  t h e  e n d  of one  w e e k  t h e y  a r e  in  t h e  p r o c e s s  of a  s l o w  

r e c o v e r y .  By the ,  s e c o n d  w e e k  t h e y  b e c a m e  n o r m a l .  H o w e v e r ,  s u c h  

c h r o n i c a l l y  i n f e c t e d  a n i m a l s  h a d  a  r o u g h  h a i r  c o a t  a n d  w e r e  c a c h e t i c  

c o m p a r e d  t o  n o r m a l  g u i n e a  p i g s .  I t  w a s  p o s s i b l e  t o  d e m o n s t r a t e  a  f o u r  

f o l d  i n c r e a s e  i n  t h e  a n t i b o d y  t i t r e  in  a l l  t h e s e  c h r o n i c a l l y  i n f e c t e d  a n i 

m a l s  b y  m e a n s  of t h e  PHA t e s t .  When s u c h  c h r o n i c a l l y  i n f e c t e d  a n i m a l s  

w e r e  s a c r i f i c e d  a n d  e x a m i n e d  2 5 - 2 8  d a y s  p o s t - i n o c u l a t i o n  no g r o s s  p a t h 

o l o g i c a l  c h a n g e s  c o u l d  b e  d e t e c t e d  in  t h e  v i s c e r a l  o r g a n s .  H o w e v e r  in  

a l l  t h e  c a s e s  t h e  l u n g s  r e v e a l e d  s i g n s  of c h r o n i c  p n e u m o n i a .  A b o u t  15- 

40% of t h e  l u n g s  w a s  c o n s o l i d a t e d ,  g r e y i s h  i n  c o l o u r .  In s p i t e  of t h e s e  

l e s i o n s  i n  t h e  l u n g s  t h e  g u i n e a  p i g s  a p p e a r e d  a p p a r e n t l y  h e a l t h y .

I m p r e s s i o n  s m e a r s  p r e p a r e d  f r o m  t h e  p n e u m o n i c  l u n g s  of c h r o n i c a l l y
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i n f e c t e d  g u i n e a  p i g s  r e v e a l e d  v e r y  f e w  o r g a n i s m s  p e r  m i c r o s c o p i c  f i e l d .  

L i k e w i s e  t h e  p a l e  s t a i n i n g  RB p r e d o m i n a t e d  i n  t h e  s m e a r s .

R e i s o l a t i o n  of an  a g e n t  i d e n t i c a l  to  c h l a m y d i a  in  a l l  a s p e c t  was  

p o s s i b l e  f r o m  t h e  p n e u m o n i c  l u n g s  of t h e  c h r o n i c a l l y  i n f e c t e d  g u i n e a  

p i g s .  A f e a t u r e  o b s e r v e d  w a s  t h a t  t h e  d e a t h  p a t t e r n  of t h e  r e i s o l a t e d  

a g e n t  i n  CE w a s  i d e n t i c a l  t o  t h e  c h l a m y d i a l  s t r a i n s  t h a t  h a d  u n d e r g o n e  

s i x  s e r i a l  p a s s a g e s  i n  CE.  T h e  s m e a r s  p r e p a r e d  f r o m  t h e  YS of s u c h  

CE r e v e a l e d  e x t r e m e l y  f e w  o r g a n i s m s  p e r  m i c r o s c o p i c  f i e l d .

3 . 3  P a s s a g e  of c h l a m y d i a l  i s o l a t e s  i n  h e t e r o l o g o u s  s y s t e m

A I f e w  c h l a m y d i a l  i s o l a t e s  r e c o v e r e d  f r o m  bo  v i n e s  an d  c a p r i n e  

s p e c i e s  w e r e  p a s s a g e d  i n  c h i c k e n  e m b r y o  a n d  m i c e  in  o r d e r  to  un 

d e r s t a n d  t h e  e f f e c t  of p a s s a g e .

3 . 3 . 1  P a s s a g e  i n  c h i c k e n  e m b r y o

3 . 3 . 1 . 1  M o r t a l i t y  p a t t e r n

T h e  d a t a  on t h e  i n f l u e n c e  of t h e  n u m b e r  of p a s s a g e  of c h l a m y d i a l  

i s o l a t e  i n  CE on t h e  m o r t a l i t y  p a t t e r n  a r e  f u r n i s h e d  i n  t a b l e  5 .

I t  w a s  o b s e r v e d  t h a t  a  f e w  e m b r y o s  d i e d  w i t h i n  1-2  d a y s  d u e  to  

n o n - s p e c i f i c  r e a s o n s .  T h o u g h  d e a t h  s p e c i f i c  t o  i n f e c t i o n  w a s  s e e n  w i t h 

in  3 -4  d a y s  t h e  m a x i m u m  r a t e  of m o r t a l i t y  w a s  f o u n d  t o  o c c u r  d u r i n g  

t h e  p e r i o d  5 - 7  d a y s  p o s t - i n o c u l a t i o n  d u r i n g  t h e  e a r l y  p a s s a g e s .

T h e  s t r a i n  u n d e r g o n e  t w o  p a s s a g e s  c a u s e d  g r e a t e r  m o r t a l i t y  r a t e  

t h a n  t h e  one t h a t  h a d  u n d e r g o n e  s i x  s e r i a l  p a s s a g e s  i n  CE.  T h e  p e r -



Table 5. Mortality pattern of chicken embryos inoculated w ith  chlam ydial iso la te s  passaged two times and s ix  tim es .
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Percentage of embryos d ied  due to sp ec ific  
No. of Number of embryos d ied  in infection
e m b r y o s ___________________________________________________________________     ;_

inoculated 1 -  2 3 -  4 5 -  7 8 -  10 After 3 - 4  5 - 7  8 -  10 After 10
days days days days 10 days days d ays days

days

EBA 1 Bovine 2nd passage 18 2 5 10 1 - 31.3 62.5 6 .3 -

6th passage 18 3 1 5 5 4 6.6 33.3 33.3 26.6

EBA 2 Bovine 2nd passage 24 1 6 14 2 1 26.1 60.3 8 .7 4.3

6th passage 24 3 1 5 9 6 4.8 23.8 42.9 28.6

Se~en 1 Bovine 2nd passage 24 3 5 14 2 - 23.8 66.6 9 .5 -

6th passage 24 2 2 7 9 4 9.1 - 31.8 40 .9 18.2

S e-en  2 Bovine 2nd passage 24 5 4 13 2 - 21.1 68.4 10.5 -

6th passage 24 3 1 6 9 5 4.8 28.6 42.8 23.8

Semen 3 Bovine 2nd passage 18 1 4 ■11 1 1 23.5 64.7 5.9 5.9

6th passage 18 2 - 5 7 4 - 31.3 43.8 25.0

Semen 4 Bovine 2nd passage 18 4 4 9 1 - 28.6 64.3 7 .1 -

6th passage is 1 1 5 8 3 5.9 29.4 47.1 17.6

Pneumonia
j

Caprine 2nd passage 24 - 5 13 2 - 25.0 65.0 10.0 4.8

6th passage 24 1 2 7 9 5 8.7 30.4 39.1 21.7

Pneumonia Caprine 2nd passage 18 1 3 12 2 - 17.6 70.6 11.8 -
II

6th passage IS 3 - 6 7 2 - 40.0 46.6 13.3

Identity Animal of No.of passage
or the origin of undergone
isolant the
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c e n t a g e  of m o r t a l i t y ,  d u e  to  tw ice ,  p a s s a g e d  s t r a i n  w i t h i n  3 - 4  d a y s  p o s t 

i n o c u l a t i o n  r a n g e d  f r o m  1 7 . 6 - 3 1 . 3 %  a s  a g a i n s t  t h e  r a n g e  of 6 0 . 8  -  70.6% 

d u r i n g  5 - 7  d a y s  p e r i o d .  T h e  c o r r e s p o n d i n g  v a l u e s  i n  t h e  c a s e  of 

s t r a i n s  t h a t  h a d  u n d e r g o n e  s i x  s e r i a l  p a s s a g e s  w e r e  0 -  9 .1% an d  2 3 . 8  

t o  40%' r e s p e c t i v e l y .

G r e a t e r  d e a t h  r a t e  of t h e  e m b r y o s  d u r i n g  t h e  l a t e r  h a l f  of t h e  

i n c u b a t i o n  w a s  s e e n  w h e n  t h e y  w e r e  i n o c u l a t e d  w i t h  i s o l a t e s  p a s s a g e d  

s i x  t i m e s  t h a n  w i t h  t w o  t i m e s .

3 . 3 . 1 . 2

T h e  i s o l a t e s  e x h i b i t e d  m a x i m u m  v i r u l e n c e  f o r  t h e  CE d u r i n g  t h e  

s e c o n d  a n d  t h i r d  p a s s a g e s .  T h e  l e s i o n s  o b s e r v e d  w e r e  i d e n t i c a l  t o  t h a t  

p r o d u c e d  d u r i n g  t h e  p r i m a r y  i s o l a t i o n  of t h e  a g e n t ;  h o w e v e r ,  i t  w as  

m o r e  s e v e r e  in  n a t u r e .  F r o m  t h e  f o u r t h  p a s s a g e  o n w a r d s  t h e r e  w a s  a 

g r a d u a l  r e d u c t i o n  in  t h e  v i r u l e n c e  of t h e  i s o l a t e s  f o r  CE.  T h i s  r e d u 

c t i o n  in  t h e  v i r u l e n c e  of t h e  i s o l a t e s  f o r  CE w a s  d i s t i n c t l y  e v i d e n t  f r o m  

t h e  s i x t h  p a s s a g e  o n w a r d s .  Such  i s o l a t e s  t e n d e d  t o  p r o d u c e  c h r o n i c  

i n f e c t i o n  i n  t h e  CE w i t h  m a j o r i t y  d y i n g  e i g h t  d a y s  p o s t - i n o c u l a t i o n .

In c a s e s  w h e r e  t h e  c h i c k e n  e m b r y o s  d i e d  b e t w e e n  t h e  8 t h  a n d  10 th  d a y  

p o s t - i n o c u l a t i o n  t h e  c h a r a c t e r i s t i c  c h a n g e s  i n  t h e  YS a n d  CE w e r e  n o t  

o b s e r v e d  ( F i g . 1 7 ) .  T h e r e  w a s  o n l y  m o d e r a t e  c o n g e s t i o n  of t h e  b l o o d  

v e s s e l s  s u p p l y i n g  t h e  y o l k  s a c .  T h e  y o l k  b e c a m e  m o r e  i n s p i s s i a t e d  

t h a n  in  c o n t r o l  c h i c k e n  e m b r y o s .  y T h e  y o l k  s a c  t e n d e d  t o  b e  b i g g e r  

in s i z e  a n d  c o n t a i n e d  m o r e  y o l k .  In m a n y  c a s e s  t h e  e m b r y o s  u n d e r w e n t  

m a r k e d  s t u n t i n g  c o m p a r e d  t o  t h a t  of c o n t r o l  e m b r y o s .  M a j o r i t y  of t h e
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Fig-17

C h i c k  e m b r y o ( l e f t )  d i e d  9 d a y s  p o s t  i n o c u l a t i o n  
s h o w i n g  d w a r f i n g ,  c o n g e s t e d  y o l k  s a c ,  u n a b s o r b e d  y o l k  

C o n t r o l  ( r i g h t )  c h i c k  e m b r y o  s h o w i n g  
n o r m a l  d e v e l o p m e n t

F i g , 18

C h i c k  e m b r y o  ( l e f t )  d i e d  on  t h e  2 1 s t  d a y  of i n c u b a t i o n  
s h o w i n g  d w a r f i n g ,  c o n g e s t e d  y o l k  s a c ,  u n a b s o r b e d  y o l k  

C o n t r o l  ( r i g h t )  c h i c k  e m b r y o  s h o w i n g  
n o r m a l  d e v e l o p m e n t .
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e m b r y o s  d i d  n o t  e x h i b i t  t h e  t y p i c a l  p a t c h y  h a e m o r r h a g i c  a r e a s  on t h e  

s k i n .  T h e  l i v e r  of t h e  d e a d  CE r e v e a l e d  o n l y  m i l d  n e c r o t i c  c h a n g e s .  

In s o m e  c a s e s  t h e  CE d i d  n o t  d i e  e v e n  10 d a y s  p o s t - i n o c u l a t i o n .  In 

s u c h  c a s e s ,  if i n c u b a t i o n  w a s  c o n t i n u e d  t h e  CE s u r v i v e d  t o  b r e a k  o p e n  

t h e  s h e l l  p a r t i a l l y .  H o w e v e r  t h e y  f a i l e d  t o  c o m e  o u t  a n d  d i e d  in  t h e

s h e l l  i t s e l f .  E v e n  if s u c h  e m b r y o s  w e r e  a s s i s t e d  i n  co m i n g  o u t  of t h e
./

s h e l l  t h e y  f a i l e d  t o  s u r v i v e  a n d  d i e d  i n  a b o u t  t w o  h o u r s  t i m e .  S u ch  

e m b r y o s  s h o w e d  p o o r  f e a t h e r i n g  a n d  w e r e  m a r k e d l y  u n d e r d e v e l o p e d .  

T h e r e  w a s  h e r n i a t i o n  of t h e  y o l k  s a c  w h i c h  c o n t a i n e d  a  s u b s t a n t i a l  

am o u n t  of i n s p i s s i a t e d  y o l k .  I m b i b i t i o n  of b i l e  i n t o  t h e  y o l k  s a c  w as ,

a l s o  s e e n  ( F i g .1 8 ) .  M ild  n e c r o s i s  of t h e  f o e t a l ,  l i v e r  w a s  o b s e r v e d  in  

m an y  c a s e s .

T h e  y o l k  s a c  s m e a r s  r e v e a l e d  t h e  m a x i m u m  n u m b e r  of c h l a m y d i a l  

b o d i e s  d u r i n g  t h e  s e c o n d  an d  t h i r d  p a s s a g e s .  F r o m  t h e  f o u r t h  p a s s a g e  

o n w a r d s  a  g r a d u a l  r e d u c t i o n  in t h e  i n f e c t i v i t y  w a s  o b s e r v e d .  T h u s  

e a r l i j e r  p a s s a g e s  of t h e  o r g a n i s m s  in  CE r e s u l t e d  in  a s i g n i f i c a n t  i n 

c r e a s e  in  t h e  i n f e c t i v i t y  w h i l e  c o n t i n u e d  p a s s a g e  r e s u l t e d  in  a  g r a d u a l  

l o s s  of i n f e c t i v i t y .

T h e  c h a r a c t e r i s t i c  f e a t u r e s  of s m e a r s  p r e p a r e d  f r o m  t h e  YS of CE 

t h a t  d i e d  a t  d i f f e r e n t  s t a g e s  p o s t - i n o c u l a t i o n  w e r e  i d e n t i c a l  t o  t h a t  of 

p r i m a r y  i s o l a t i o n .  An a d d i t i o n a l  o b s e r v a t i o n  w a s  t h a t  YS s m e a r s  of 

e m b r y o s  t h a t  f a i l e d  t o  d i e  e v e n  a f t e r  t e n  d a y s  r e v e a l e d  e x t r e m e l y  f e w  

o r g a n i s m s  p e r  m i c r o s c o p i c  f i e l d .  A m a j o r i t y  of1 t h e s e  c h l a m y d i a l  b o d i e s  

w e r e  t h e  l a r g e r  p l a q u e  l i k e  f o r m  w h i c h  s t a i n e d  p o o r l y .
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3 . 3 . 2  P a s s a g e  i n  m i c e

T h e  r e s u l t s  of t h e  s t u d y  on t h e  e f f e c t  of p a s s a g e  of t h r e e  c h l a m y 

d i a l  i s o l a t e s  i n  m i c e  a r e  p r e s e n t e d  in  t a b l e  6 .

T h e  i n o c u l a t i o n  of t h e  i n f e c t i o u s  YS m a t e r i a l ,  p a s s a g e d  t w i c e  in 

CE,  i n t o  m i c e  a g e d  3 - 4  w e e k s  p r o d u c e d  m o r t a l i t y  of 25-50% of t h e  a n i 

m a l  w i t h i n  10 -15  d a y s .  At  p o s t - m o r t e m  t h e  g r o s s  l e s i o n s  o b s e r v e d  w e r e  

a  s t r i n g y ,  y e l l o w i s h  f i b r i n o u s  e x c u d a t e  on t h e  p e r i t o n e a l  s u r f a c e  an d  

a c u t e l y  c o n g e s t e d  l i v e r ,  s p l e e n  a n d  k i d n e y s >  E x t e n s i v e  p n e u m o n i a  w a s  

a  c o n s i s t e n t  f i n d i n g .  A r o u n d  70-80% of t h e  l u n g s  m a n i f e s t e d  s e v e r e  c o n 

g e s t i o n  a n d  s i g n s  of r e d  h e p a t i z a t i o n .  S m e a r s  p r e p a r e d  f r o m  t h e  b o d y  

c a v i t i e s  a n d  t h e  l u n g s  r e v e a l e d  l a r g e  n u m b e r  of c h l a m y d i a l  b o d i e s  

(+ + + + ) .

T h e  a n i m a l s ,  w h i c h  d i d  n o t  d i e  of i n f e c t i o n  e v e n  a f t e r  f o u r  w e e k s  

on ^ p o s t m o r t e m  r e v e a l e d  no g r o s s  p a t h o l o g i c a l  l e s i o n s  b u t  f o r  t h e  p n e u 

m o n i a  o b s e r v e d  i n v a r i a b l y  in  a l l  c a s e s .  In  t h e s e  a n i m a l s  20-40% of t h e  

l u n g s  s h o w e d  s i g n s  of g r e y  h e p a t i z a t i o n  a n d  c o n s o l i d a t i o n .  S m e a r s  p r e 

p a r e d  f r o m  t h e  l u n g s  of s u c h  m i c e  t h o u g h  p o s i t i v e , r e v e a l e d  f e w e r  n u m 

b e r  of o r g a n i s m  ( + + ) .

T h e  i n o c u l a t i o n  of t h e  s a m e  i n f e c t i o u s  m a t e r i a l  i n t o  m i c e  ag e d  6 -  

8 w e e k s  p r o d u c e d  lo w  m o r t a l i t y  r a n g i n g  f r o m  0 -1 2 .5 %  of t h e  i n o c u l a t e d  

a n i m a l s .  On p o s t m o r t e m s  a  s t r i n g y  y e l l o w i s h  f i b r i n o u s  e x u d a t e  w as  

d e t e c t e d  on t h e  p e r i t o n e a l  s u r f a c e s . T h e  l i v e r , s p l e e n  a n d  k i d n e y  w e r e

m o d e r a t e l y  c o n g e s t e d  an d  p n e u m o n i a  i n v o l v i n g  60% of t h e  l u n g s  w a s  a l s o  

o b s e r v e d .  S m e a r s  p r e p a r e d  f r o m  t h e  v i s c e r a l  c a v i t y  an d  t h e  l u n g s  r e -



Table 6. Mortality pattern and morbid anatomy of mice inoculated with chlamydial strains double
passaged in chicken embryos.
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I s o l a t e  M a t e r i a l  Age o f  No.  o f  N u m b e r  %age P e r i o d  P o s t m o r t e m  f i n d i n g s
u s e d  m i c e  m i c e  d e a d  m o r t a -  o f

( w e e k s ) u s e d  l i t y  d e a t h  D e a d  L a t e n t
i n f e c t i o n

EBA I YS 2 n d  
p a s s a g e

3 - 4

S em en  I YS 2 n d  
p a s s a g e

6-8

3 - 4

6-8

3 7 . 5  1 2 - 1 5  S t r i n g y  y e l l o w i s h  f i b r i n o u s
e x u d a t e  on p e r i t o n e a l  
s u r f a c e .  C o n g e s t e d  l i v e r ,  
s p l e e n  a n d  k i d n e y s . 
E x t e n s i v e  p n e u m o n i a  70-80%

1 2 . 5  18 S t r i n g y  y e l l o w i s h  f i b r i n o u s
e x u d a t e  on p e r i t o n e a l  
s u r f a c e .  C o n g e s t e d  l i v e r ,  
s p l e e n  a n d  k i d n e y s :. 
P n e u m o n i a  60%

25 1 2 - 1 4  S t r i n g y  f i b r i n o u s  e x u d a t e
on t h e  p e r i t o n e a l  s u r f a c e . 
C o n g e s t e d  l i v e r , s p l e e n  a n d  
k i d n e y s .  P n e u m o n i a  70-80%

P n e u m o n i a  
2 0 - 3 0  %

P n e u m o n i a  
5 -  10%

P n e u m o n i a  
20 -  30 %

P n e u m o n i a  
5 -  10 %

P n e u m o n i a
I

YS 2 n d  
p a s s a g e

3 - 4

6 - 8

50 1 0 - 1 3  S t r i n g y  f i b r i n o u s  e x u d a t e  P n e u m o n i a
on t h e  p e r i t o n e a l  s u r f a c e .  30 -  40 %
m i l d  s p l e e n o m e g a l y , 
c o n g e s t e d  l i v e r  a n d  k i d n e y s .

P n e u m o n i a  70-80%

1 2 . 5  16 S t r i n g y  f i b r i n o u s  e x u d a t e  P n e u m o n i a
on t h e  p e r i t o n e a l  s u r f a c e ,  15 -  20 %
c o n g e s t e d  l i v e r ,  s p l e e n  a n d  
k i d n e y s .  P n e u m o n i a  60%



y e a l e d  l a r g e  n u m b e r  of o r g a n i s m s  ■(+++).

When t h e  l a t e n t l y  i n f e c t e d  a n i m a l s  a g e d  6 - 8  w e e k s  w e r e  s a c r i f i c e d  

a f t e r  f o u r  w e e k s  t h e  o n l y  l e s i o n s  o b s e r v e d  w a s  p n e u m o n i a .  T h i s  w a s  

a  c o n s i s t e n t  f i n d i n g  in  a l l  t h e  c a s e s .  T h e  c o n d i t i o n  w a s  m i l d  i n v o l v i n g  

o n l y  5-20% of t h e  l u n g s .  T h e  l e s i o n s  w e r e  c o n s o l i d a t e d  an d  g r e y i s h  in  

c o l o u r .  S m e a r s  p r e p a r e d  f r o m  t h e  l u n g s  of s u c h  a n i m a l s  r e v e a l e d  s t r a y  

o r g a n i s m s  ( + ) p e r  m i c r o s c o p i c  f i e l d .

3 A  D e t e c t i o n  of c h l a m y d i a l  a n t i b o d i e s  b y  PHA t e s t

3 . .4 ,1  F i e l d  s a m p l e s

A t o t a l  of 169 s e r u m  s a m p l e s  f r o m  a n i m a l s  w i t h  a  h i s t o r y  of 

e i t h e r  a b o r t i o n / s t i l l  b i r t h ,  r e t e n t i o n  of p l a c e n t a ,  r e p e a t  b r e e d i n g ,  r e s p i 

r a t o r y  t r a c t  i n f e c t i o n / p n e u m o n i a  w e r e  s c r e e n e d  b y  t h e  PHA t e s t .  T h e  

r e s u l t s  a r e  f u r n i s h e d  i n  t a b l e s  7 ,  8 & 9 .

3 . 4 . 1 . 1  B o v i n e  s e r a

A t o t a l  of 18 c o w s  w i t h  t h e  h i s t o r y  of a b o r t i o n  w e r e  s c r e e n e d .

E x c e p t  f o r  f i v e  s e r a  s a m p l e s  a l l  t h e  o t h e r s  w e r e  o b t a i n e d  f r o m  tw o  o r 

g a n i s e d  f a r m s  A a n d  B. B o th  t h e s e  f a r m s  a r e  l o c a t e d  in  t h e  h i g h

r a n g e s  of K e r a l a .  In f a r m  A s i x  a n i m a l s  w i t h  a  h i s t o r y  of a b o r t i o n  

w e r e  s c r e e n e d  b y  t h e  PHA t e s t  a n d  t h r e e  of t h e m  w e r e  f o u n d  p o s i t i v e  

w i t h  t i t r e s  r a n g i n g  f r o m  1 :1 6  t o  1 : 3 2 .  In  f a r m  B a b o u t  e i g h t  y e a r s  

b a c k  t h e r e  w a s  a  m a s s i v e  e p i z o o t i c  of a b o r t i o n  an d  60% of t h e  p r e g n a n t  

a n i m a l s  h a d  a b o r t e d .  N u m e r o u s  a t t e m p t s  w e r e  m a d e  t o  i d e n t i f y  t h e  e t i 

o l o g i c a l  a g e n t  b u t  n o t h i n g  c o n c l u s i v e  c o u l d  b e  e s t a b l i s h e d . H o w e v e r ,
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Table 7. The results of PHA test giving the antibody titres and percentage

positive sera samples from the field-

S p e c i e s  N u m b e r  N u m b e r  p o s i t i v e :  a t
s c r e e n e d  T  : 8 1 : 16 1 : 32 1 : 64 1 : 128 . ? o s l ^ vea ■

( 1 : 16 a b o v e  )

B o v i n e  92 3 7 7 5 2 2 2 . 8

C a p r i n e  67 5 ,6 5 2 -  1 9 . 4

O v i n e  10 1 1  -  1 0 . 0

T o t a l  169 9 14 12 7 2 2 0 . 7



Table 8- Results of PHA showing terrain wise seroprevalence
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S p e c i e s C l i n i c a l  h i s t o r y N a t u r e  o f  t e r r a i n N u m b e r
t e s t e d

N u m b e r
p o s i t i v e

P e r c e n t a g e
p o s i t i v e

B o v i n e  1 .  A b o r t i o n  /  s t i l l  b i r t h

3 .  R e p e a t  b r e e d i n g

4 .  R e s p i r a t o r y  t r a c t  

i n f e c t i o n

a )  H i l l  t r a c t

b ) P l a i n s

2 .  R e t e n t i o n  o f  p l a c e n t a  a )  H i l l  t r a c t

a )  H i l l  t r a c t

b )  P l a i n s

a )  H i l l  t r a c t

13

5

5

60

4 6 . 2

3 3 . 3

60

15

3 3 . 3

C a p r i n e  1 .  A b o r t i o n / s t i l l  b i r t h  a )  P l a i n s

2 .  R e p e a t  b r e e d i n g  a )  P l a i n s

3 .  P n e u m o n i a  a )  P l a i n s

14

25

28

1 4 . 3

2 0 . 0

2 1 . 4

O v i n e 1 .  P n e u m o n i a a )  P l a i n s 10 10 . 0



Table 9- Species wise and clinical history wise seropositivity rates in
respect of sera from the field .
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C l i n i c a l  H i s t o r y  S p e c i e s  N u m b e r   N u m b e r  p o s i t i v e  a t _____  p e r c e n t a g e
s c r e e n e d  1 : 8  1 : 1 6  1 : 3 2  1 : 6 4  1 : 1 2 8  p o s i t i v e

( l : 1 6 & a b o v e )

A b o r t i o n  / s t i l l  b i r t h 1 B o v i n e 18

2 .  C a p r i n e 14

R e t e n t i o n  o f  p l a c e n t a 1 .  B o v i n e 3

R e p e a t  b r e e d i n g 1 .  B o v i n e 65

2 .  C a p r i n e 25

P n e u m o n i a / R e s p i r a t o r y 1.  B o v i n e 6

2 .  C a p r i n e 28

3 .  O v i n e 10

- 2  3 1  -  3 3 . 3

1 1  1 -  -  1 4 . 3

-  1 3 3 . 3

3 5  3 2 2  1 8 . 5

2 3  1 1 -  20. 0

-  1 1 3 3 . 3

2 2 3 1 -  2 1 . 4

1 1  -  1 0 . 0



t h e  a b o r t i o n  r a t e  in  t h e  h e r d  h a d  d w i n d l e d  g r a d u a l l y .  When t h e  p r e 

s e n t  s e r o p r e v a l e n c e  s t u d y  of t h e '  h e r d  w a s  u n d e r t a k e n  t h e  f a r m  h a d  an  

a n n u a l  a b o r t i o n / s t i l l  b i r t h  r a t e  of 8-10% d u r i n g  t h e  l a s t  t h r e e  y e a r s .  

Most: of t h e  a b o r t i o n s  w e r e  f o u n d  t o  o c c u r  d u r i n g  t h e  s e c o n d  t r i m e s t e r  

of p r e g n a n c y .  T h e  a b o r t e d  a n i m a l s  h a d  c o m p l i c a t i o n s  l i k e  r e t e n t i o n  of 

p l a c e n t a ,  m e t r i t i s  a n d  r e p e a t  b r e e d i n g  p r o b l e m s .  S e v e n  a n i m a l s  w i t h  a 

h i s t o r y  of a b o r t i o n  w e r e  s c r e e n e d  f r o m  t h i s  h e r d  a n d  t h r e e  of t h e m  h a d  

a  s i g n i f i c a n t  a n t i b o d y  t i t r e  r a n g i n g  f r o m  1 :1 6  t o  1 : 6 4 .

T h e  r e m a i n i n g  f i v e  s a m p l e s  o b t a i n e d  f r o m  v a r i o u s  v e t e r i n a r y  i n s t i 

t u t i o n s  l o c a t e d  i n  t h e  p l a i n s  of K e r a l a  w e r e  f o u n d  t o  b e  n e g a t i v e  f o r  

c h l a m y d i a l  a n t i b o d i e s .

T h u s ,  o u t  of t h e  18 b o v i n e s  w i t h  a  h i s t o r y  of a b o r t i o n / s t i l l  b i r t h  

t h a t  w e r e  s c r e e n e d  s e r o l o g i c a l l y  b y  t h e  PHA t e s t  s i x  w e r e  f o u n d  p o s i 

t i v e .  A l l  t h e s e  p o s i t i v e  s e r a  w e r e  f r o m  t h e  h i l l  t r a c t s .

T w o  c o w s  f r o m  f a r m  A a n d  one f r o m  f a r m  B m a n i f e s t i n g  t h e '  p l a 

c e n t a l  r e t e n t i o n  s y n d r o m e  w e r e  s c r e e n e d  s e r o l o g i c a l l y  f o r  c h l a m y d i a l

a n t i b o d i e s .  O n ly  one a n i m a l  f r o m  f a r m  A w a s  f o u n d  t o  b e  p o s i t i v e , w i t h  

a  t i t r e  of 1 : 6 4 .  T h e  cow  h a d  c a l v e d  15 d a y s  p r i o r  t o  t h e  d a t e  of

c o l l e c t i o n  of t h e  b l o o d  s a m p l e .

S i x t y  s e r a  s a m p l e s  w e r e  c o l l e c t e d  f r o m  r e p e a t  b r e e d e r s  p r e s e n t e d

a t  t h e  v e n u e  of v a r i o u s  i n f e r t i l i t y  c a m p s .  N i n e  of t h e m  h a d  a  s i g n i f i 

c a n t  a n t i b o d y  t i t r e  of 1 :1 6  a n d  a b o v e .

Tw o r e p e a t  b r e e d e r s  f r o m  f a r m  A a n d  t h r e e  f r o m  f a r m  B w e r e
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a l s o  s c r e e n e d  s e r o l o g i c a l l y .  One a n i m a l  f r o m  f a r m  A a n d  t w o  f r o m  f a r m  

B w e r e  f o u n d  t o  b e  p o s i t i v e .

T h u s  o u t  of t h e  t o t a l  of 65 r e p e a t  b r e e d e r s  t h a t  w e r e  s c r e e n e d  

s e r o l o g i c a l l y  12 (18.5%) w e r e  f o u n d  t o  p o s s e s s  an a n t i b o d y  t i t r e  r a n g i n g  

f r o m  1 :1 6  t o  1:128:.

Among t h e  s i x  s e r a  s a m p l e s  t h a t  w e r e  c o l l e c t e d  f r o m  c a t t l e  w i t h

h i g h  f e v e r  f r o m  f a r m  B, tw o  h a d  s i g n i f i c a n t  a n t i b o d y  t i t r e s  1 :32  a n d

1 : 6 4 .  A l l  t h e  a n i m a l s  h a d  an  a t t a c k  of  f o o t  a n d  m o u t h  d i s e a s e  and. h a d

r e c o v e r e d  t w o  t o  t h r e e  w e e k s  p r i o r  to  t h e  c o l l e c t i o n  of t h e  s e r a  s a m p l e s .

T h e  a n i m a l s  w i t h  a  PHA t i t r e ,  of  1 : 6 4  h a d  a  m a r k e d  m u c o i d  n a s a l  d i s 

c h a r g e  a n d  s e v e r e ,  p a n t i n g .  T h e  o t h e r  a n i m a l  w i t h  a t i t r e  of 1 : 3 2  

s h o w e d  o c c a s i o n a l  p a n t i n g  w i t h  a  s l i g h t  m u c o i d  d i s c h a r g e  f r o m  t h e  n o s t 

r i l s . .

3 . 4 . 1 . 2  C a p r i n e  s e r u m

F o u r t e e n  s e r a  s a m p l e s  f r o m  g o a t s  w i t h  t h e  h i s t o r y  of l a t e  a b o r 

t i o n  /  s t i l l  b i r t h  w e r e  s c r e e n e d  b y  t h e  PHA t e s t .  Two s e r a  s a m p l e s  

w e r e  f o u n d  t o  b e  p o s i t i v e  a n d  b o t h  of t h e m  w e r e  f r o m  c a s e s  o f  s t i l l 

b i r t h .  Out  of t h e  14 s e r a  t h a t  w e r e  s c r e e n e d  10 w e r e  f r o m  an o r g a n i s e d  

g o a t  f a r m  C .  B o th  t h e  s e r o p o s t i v e  c a s e s  i d e n t i f i e d  w e r e  f r o m  t h i s  f a r m .  

T h e  a n n u a l  a b o r t i o n / s t i l l  b i r t h  r a t e  w a s  10% in  t h i s  f a r m .

A s e r o s u r v e y  of 25 r e p e a t  b r e e d i n g  g o a t s  w a s  a l s o  u n d e r t a k e n .  

Among t h e m ,  f i v e  a n i m a l s  had,  an  a n t i b o d y  t i t r e  of 1 : 1 6  a n d  a b o v e  i . e . ,  

20% of t h e  a n i m a l s  w e r e  f o u n d  t o  b e  s e r o l o g i c a l l y  p o s i t i v e .  E i g h t e e n



96

s a m p l e s  of t h e  s e r a  w e r e  f r o m  an  o r g a n i s e d  g o a t  f a r m  C am on g w h i c h

f o u r  w e r e  f o u n d  t o  b e  s e r o l o g i c a l l y  p o s i t i v e .

T h e  p r e v a l e n c e  of c h l a m y d i a l  a n t i b o d i e s  among  28 g o a t s  w i t h  

p n e u m o n i a  w a s  a l s o  s t u d i e d .  A l l  t h e  s e r a  s a m p l e s  w e r e  c o l l e c t e d  f r o m  

a n i m a l s  w i t h  p n e u m o n i c  l e s i o n  t h a t  w a s  d e t e c t e d  a t  t h e  t i m e  of s l a u g h t e r .  

A s i g n i f i c a n t  a n t i b o d y  t i t r e  of 1 : 1 6  a n d  a b o v e  w a s  d e t e c t e d  in  21.4% of 

t h e  s e r a  i . e . , in  s i x  s a m p l e s . I t  w a s  a l s o  p o s s i b l e  t o  o b t a i n  an  i s o l a t e  

of C.  p s i t t a c i  f r o m  t h e  p n e u m o n i c  lu n g  of a  g o a t  w h o s e  s e r a  y i e l d e d  a 

PHA t i t r e  of 1 : 3 2 .

3 . 4 . 1 . 3  O v i n e  s e r a

T e n  s e r a  s a m p l e s  f r o m  s h e e p  w i t h  p n e u m o n i a  w e r e  a l s o  s u b j e c t e d  

t o  t h e  PHA t e s t  t o  d e t e c t  t h e  p r e s e n c e  of c h l a m y d i a l  a n t i b o d i e s .  O n ly

one s e r a  s a m p l e  y i e l d e d ;  a  s i g n i f i c a n t  t i t r e  of 1 : 1 6 .

3 . 5  E l u c i d a t i o n  of t h e  i d e n t i t y  of  t h e  i s o l a t e s

T h e  i s o l a t e s  p r o v i s i o n a l l y  i d e n t i f i e d  a s  c h l a m y d i a e  * w e r e  s u b 

j e c t e d  t o  f u r t h e r  c o n f i r m a t o r y  t e s t s  in  o r d e r  t o  e s t a b l i s h  t h e i r  c o m p l e t e  

i d e n t i t y .

3 . 5 . 1  D e t e c t i o n  of c h l a m y d i a l  a n t i b o d i e s  i n  g u i n e a  p i g s  i n o c u l a t e d  w i t h  

f i e l d  s a m p l e s

T h e  r e s u l t s  a r e  s u m m a r i s e d  in  t a b l e  10.  In  s i x  g u i n e a  p i g s  i t

w as  p o s s i b l e  t o  d e m o n s t r a t e  a  f o u r - f o l d  i n c r e a s e  i n  t h e  PHA t i t r e  a f t e r  

t h e  c l i n i c a l  m a t e r i a l  w a s  i n o c u l a t e d  i n t r a p e r i t o n e a l l y . T h e  s e r o p o s i t i v e  

a n i m a l s  i n c l u d e d  one g u i n e a  p i g  i n o c u l a t e d  w i t h  s p e c i m e n  f r o m  a  c a s e  of



97

T a b l e  10 -  R e s u l t s  o f  t h e  PHA t e s t  u s i n g  g u i n e a  p i g  s e r a  f r o m
a n i m a l s  i n o c u l a t e d  w i t h  t h e  c l i n i c a l  m a t e r i a l

S I .
No.

S p e c i e s N a t u r e o f  i n o c u l a t e d  
m a t e r i a l

P r e - i n o c u 
l a t i o n  PHA 
t i t r e  

( R e c i p r o c a l )

p o s t -  
I n o c u l a t i o n  
PHA t i t r e  

( R e c i p r o c a l )

1 2 3 4 ,5 *

1 B o v i n e U t e r i n e d i s c h a r g e , p l a c e n t a 2 16

2 B o v i n e P l a c e n t a , f o e t a l  l i v e r  a n d  l u n g s 2 2

3 B o v i n e U t e r i n e  d i s c h a r g e ,  p l a c e n t a , f o e t a l  
l u n g s ,  l i v e r  a n d  s p l e e n

2 2

4 B o v i n e F o e t a l  l u n g s ,  l i v e r ,  s p l e e n 4 4

5. B o v i n e F o e t a l  l u n g s ,  l i v e r ,  s p l e e n 2 2

6 B o v i n e Semen 2 16

7 B o v i n e Sem en 4 32

8 B o v i n e Semen 2 32

9 B o v i n e Sem en 2 2

10 B o v i n e Semen 2 2

11 B o v i n e Sem en 4 4

12 B o v i n e Sem en 2 2

13 B o v i n e Semen 2 2

14 B o v i n e S e m i n a l v e s i c u l a r  s e c r e t i o n 2 2

15 B o v i n e S e m i n a l v e s i c u l a r  s e c r e t i o n 4 4

16 B o v i n e S e m i n a l v e s i c u l a r  s e c r e t i o n 2 2

17 B o v i n e S e m i n a l v e s i c u l a r  s e c r e t i o n 2 2

18 B o v i n e S e m i n a l v e s i c u l a r  s e c r e t i o n 2 2

19 B o v i n e S e m i n a l v e s i c u l a r  s e c r e t i o n 4 4

20 C a p r i n e P n e u m o n i c  t i s s u e 2 32

21 C a p r i n e P n e u m o n i c  t i s s u e 2 64

22 C a p r i n e P n e u m o n i c  t i s s u e 2 2

( c o n t d on p a g e  98
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Table 10 continued from page 97

1 2 3 4 5*

23 C a p r i n e P n e u m o n i c t i s s u e 2 2

24 C a p r i n e P n e u m o n i c t i s s u e 4 4

25 C a p r i n e P n e u m o n i c t i s s u e 2 2

26 C a p r i n e P n e u m o n i c t i s s u e 4 4

27 C a p r i n e P n e u m o n i c t i s s u e 4 4

28 C a p r i n e P n e u m o n i c t i s s u e 2 2

29 C a p r i n e P n e u m o n i c t i s s u e 4 4

30 C a p r i n e L u n g s , l i v e r , s p l e e n  o f  d e a d  k i d s 2 2

31 C a p r i n e L u n g s ,  l i v e r ,  s p l e e n  o f  d e a d  k i d s 2 2

32 C a p r i n e P l a c e n t a , u t e r i n e  d i s c h a r g e 4 4

33 C a p r i n e F o e t a l  l u n g s ,  l i v e r ,  s p l e e n 2 2

34 C a p r i n e U t e r i n e  d i s c h a r g e ,  f o e t a l  l u n g s , 4 4

l i v e r ,  s p l e e n

* A n i m a l s  w e r e  b l e d  25 -  28 d a y s  p o s t - i n o c u l a t i o n
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T a b l e  1 1 .  R e s u l t s  o f  t h e  PHA t e s t  on  g u i n e a  p i g s  i n o c u l a t e d

w i t h  t w o  i s o l a t e s  t e n t a t i v e l y  i d e n t i f i e d  a s  c h l a m y d i a .

S I .
No.

S o u r c e  o f  i s o l a t e P r e - i n o c u l a t i o n  P o s t - i n o c u l a -  
PHA t i t r e  t i o n  PHA t i t r  
( R e c i p r o c a l )  ( R e c i p r o c a l )  *

1. B o v i n e  a b o r t i o n 4 128

2 . B u l l  s e m e n 2 64

* A n i m a l s  w e r e  b l e d  25 d a y s  p o s t - i n o c u l a t i o n

T a b l e 1 2 .  R e s u l t s  o f  t h e  PHA t e s t  p e r f o r m e d  u s i n g  t h e  v a r i o u s  
i s o l a t e s  a g a i n s t  a  k n o w n  p o s i t i v e  c h l a m y d i a l  

h y p e r i m m u n e  s e r a  c

S I . N o . S o u r c e  of  t h e  i s o l a t e PHA t i t r e  
( R e c i p r o c a l )

1. B o v i n e  a b o r t i o n 1 256

2 . B o v i n e  a b o r t i o n I I 128

3 . B u l l  s e m e n I 256

4 . B u l l  s e m e n II 256

5 . B u l l  s e m e n I I I 128

6 . B u l l  s e m e n IV 128

7 . C a p r i n e  p n e u m o n i a I 256

8 . C a p r i n e  p n e u m o n i a II 256

9 . O v i n e  p n e u m o n i a  ( C o n t r o l ) * 512

* T h e  i s o l a t e  a g a i n s t  w h i c h  h y p e r i m m u n e  s e r u m  w a s  r a i s e d  i n  r o o s t e r s .



b o v i n e  a b o r t i o n ,  t h r e e  a n i m a l s  i n o c u l a t e d  w i t h  b u l l  s e m e n  a n d  tw o  w i t h  

c a p r i n e  p n e u m o n i c  t i s s u e .

3 . 5 . 2  R e s u l t s  of t h e  PHA t e s t  on  g u i n e a  p i g s  i n o c u l a t e d  w i t h  t w o  i s o l a t e s  

t e n t a t i v e l y  i d e n t i f i e d  a s  c h l a m y d i a e

B o t h  t h e  p u r i f i e d  i s o l a t e s  w e r e  a b l e  t o  i n d u c e  a n t i b o d y  p r o 

d u c t i o n  in  t h e  i n o c u l a t e d  a n i m a l s .  A f o u r  f o l d  i n c r e a s e  in  t h e  PHA t i t r e

w a s  d e m o n s t r a t e d  in  b o t h  t h e  c a s e s .  T h e  r e s u l t s  a r e  g i v e n  in  t a b l e  11.

3 . 5 . 3  R e s u l t s  of t h e  PHA t e s t  p e r f o r m e d  u s i n g  t h e  i s o l a t e s  a g a i n s t  a  

k n o w n  p o s i t i v e  c h l a m y d i a l ,  h y p e r i m m u n e  s e r a

T h e  a m o u n t  of a n t i g e n  t h a t  w a s  u s e d  t o  s e n s i t i z e  SRBC i n  e a c h  

c a s e  w a s  n o t  t h e  s a m e .  In  s p i t e  of t h i s  i t  w a s  s e e n  t h a t  t h e  v a r i o u s  

i s o l a t e s  y i e l d e d  s i g n i f i c a n t  t i t r e s  w i t h  t h e  c o n t r o l  h y p e r i m m u n e  s e r a .  

T h e  r e s u l t s  a r e  t a b u l a t e d  in  t a b l e  12.

3 . 5 . 4  I m m u n o f l u o r e s c e n c e

A l l  t h e  i s o l a t e s  t e n t a t i v e l y  i d e n t i f i e d  t o  be^ c h l a m y d i a  r e v e a l e d  

s p e c i f i c  a p p l e  g r e e n  f l u o r e s c e n c e  w h e n  t h e y  w e r e  s t a i n e d  w i t h  t h e  k n o w n  

FITC c o n j u g a t e d  c h l a m y d i a l  a n t i s e r a .  T h e  v a r i o u s  i s o l a t e s  c o u l d  b e  c o n -  

f i r m e d  a s  c h l a m y d i a  i n  ^ s m e a r s  p r e p a r e d  o u t  of t h e  YS in  w h i c h  t h e y
V -

w e r e  p r o p a g a t e d  ( F i g .  19>. T h e  c h a r a c t e r i s t i c  f e a t u r e  of t h e  s p e c i f i c

f l u o r e s c e n c e  w a s  t h a t  i t  b l e n d e d  p e r f e c t l y  i n t o  t h e  b l a c k  b a c k g r o u n d .

N o n - s p e c i f i c ,  f l u o r e s c e n c e  on t h e  o t h e r  h a n d  c o u l d  b e  i d e n t i f i e d  a s  l a r g e r  
'(!■

A
i r r e g u l a r  m a s s e s  \M j ic h  s e e m s  t o  p r o j e c t  o u t  f r o m  t h e  d a r k  b a c k g r o u n d .  

YS s m e a r s  s t a i n e d  b y  t h i s  t e c h n i q u e  r e v e a l e d  f l u o r e s c e n t  b o d i e s  w i t h
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F i g . 19

Y o l k  s a c  s m e a r  s t a i n e d  b y  f l u o r e s c e n t  a n t i b o d y  s t a i n i n g  
t e c h n i q u e ,  r e v e a l i n g  a  s i n g l e  s p e c k  of  s p e c i f i c  

f l u o r e s c e n c e .  ( 432 X ) .

F i g . 20

Y o l k  s a c  s m e a r  s t a i n e d  b y  f l u o r e s c e n t  a n t i b o d y  s t a i i . ^ . & 
t e c h n i q u e ,  r e v e a l i n g  f l u o r e s c e n t  b o d i e s  w i t h  t w o  

d i s t i n c t  m o r p h o l o g i c a l  f e a t u r e s .  (4 3 2  X ) .
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t w o  d i s t i n c t  m o r p h o l o g i c a l  f e a t u r e s  ( F i g .  2 0 ) .  T h e  s m a l l e r  f o r m  i d e n t i 

f i e d  w e r e  g r a n u l a r  in  n a t u r e  a n d  t e n d e d  t o  b e  m o r e  n u m e r o u s .  T h e  l a r g e r  

f o r m  w e r e  i r r e g u l a r ,  p l a q u e  l i k e  a n d  f e w e r  in n u m b e r .

Two ' d i s t i n c t  f l u o r e s c i n g  i n c l u s i o n s  c o u l d  b e  d e t e c t e d  in  s m e a r s  

of m a c r o p h a g e s  p r e p a r e d  f r o m  t h e  p e r i t o n e a l  c a v i t y  of a c u t e l y  i n f e c t e d

m i c e  a n d  g u i n e a  p i g s .  T y p e  one w a s  s e e n  a s  d e n s e  g r o u p i n g s  of g r a n u l a r

b o d i e s ( F i g . 2 i ) . T y p e  t w o  w a s  d i f f u s e d  p o l a r  i m m u n o f l u o r e s c e n c e  ( F i g . 2 2 ) .

3 . 5 . 5  E l e c t r o n  m i c r o s c o p y

N e g a t i v e  s t a i n i n g  w i t h  PTA r e v e a l e d  t w o  t y p e s  of  s t r u c t u r e s  w i t h  

d i s t i n c t  m o r p h o l o g i c a l  f e a t u r e s  ( F i g .  2 3 ) .  T h e  f i r s t , one  w a s  a  l a r g e  

i r r e g u l a r  p l a q u e  l i k e  f o r m  w h i l e  t h e  o t h e r  one  w a s  s m a l l e r  an d  m o r e

s p h e r i c a l  in  i t s  f e a t u r e .  Some of t h e  l a r g e r  f o r m s  w e r e  f o u n d  t o  h a v e

a  f e w  n o t c h e s  on  t h e i r  p e r i p h e r y .  A f e w  l a r g e r  b o d i e s  o b s e r v e d  a l s o  

g a v e  an  i m p r e s s i o n  t h a t  t h e y  a r e  in  t h e  p r o c e s s  of u n d e r g o i n g  f i s s i o n  

( F i g . 2 4 ) .

3 . 5 . 6  S u l p h a d i a z i n e  s e n s i t i v i t y

None of t h e  i s o l a t e s  w e r e  f o u n d  t o  b e  s e n s i t i v e  t o  s o d i u m  s u l p h a 

d i a z i n e .  T h e r e  w a s  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  m o r t a l i t y  r a t e  b e t 

w e e n  t h e  c o n t r o l  a n d  t r e a t e d  s e t s  of CE.  T h e  r e s u l t s  a r e  f u r n i s h e d  in  

t a b l e  13 .
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F i g . 21

P e r i t o n e a l  i m p r e s s i o n  s m e a r  of a c u t e l y  i n f e c t e d  g u i n e a  
p i g  s t a i n e d  b y  f l u o r e s c e n t  a n t i b o d y  s t a i n i n g  t e c h n i q u e ,  

r e v e a l i n g  d e n s e  g r o u p i n g  of g r a n u l a r  b o d i e s  i n  
m a c r o p h a g e s  (432 X ) .

F i g . 22

P e r i t o n e a l  i m p r e s s i o n  s m e a r  of a c u t e l y  i n f e c t e d  m i c e  
s t a i n e d  b y  f l u o r e s c e n t  a n t i b o d y  s t a i n i n g  t e c h n i q u e ,  

r e v e a l i n g  d i f f u s e d  p o l a r  i m m u n o f l u o r e s c e n c e  in  
m a c r o p h a g e s  (432 X ) .





1 0 1 ( i i )

F i g . 2 3

E l e c t r o n m i c r o g r a p h  s h o w i n g  n e g a t i v e l y  s t a i n e d  
c h l a m y d i a l  b o d i e s  w i t h  t w o  d i s t i n c t  m o r p h o l o g i c a l  

f e a t u r e s .  ( 3 7 , 0 0 0  X ) .

F i g . 24

E l e c t r o n m i c r o g r a p h  s h o w i n g  n e g a t i v e l y  s t a i n e d  
r e t i c u l a t e  b o d i e s  w i t h  n o t c h e s  on t h e i r  s u r f a c e  w h i l e  

a n o t h e r  h a s  u n d e r g o n e  m u l t i p l e  f i s s i o n .

i





T able 13. Showing re s u l ts  of su lp h ad iaz in e  s e n s i t iv i ty  te s t
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I d e n t i t y  of  
t h e  i s o l a t e

N u m b e r  of CE i n o c u l a t e d N o . o f  CE d y i n g  on a c c o u n t  of  t h e s p e c i f i c  i n f e c t i o n

S u l p h a d i a z i n e
t r e a t e d

C o n t r o l S u l p h a d i a z i n e
t r e a t e d

C o n t r o l

EBA I 10 10 8 7

EBA II 10 10 7 7

Semen I 10 10 8 9

Semen II 10 10 6 7

Semen I I I 10 10 9 9

Semen  IV 10 10 9 8

Goa t  p n e u m o n i a  I 10 10 8 7

Goat  p n e u m o n i a  II 10 10 9 8
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DISCUSSION

Chlamydial  infections re su l ts  in a wide a r r a y  of c l in ica l  sequelae 

causing heavy economic losses to the  f a rm e rs .  But th e re  is not even 

a single documented rep o r t  on ch lam ydios is  in Kerala with respec t  to 

i ts  preva lence  and the extent of losses as a re su l t  of ch lam ydia l  infection.

The present  study envisages mainly to unders tand  the  magnitude 

of the preva lence  of th is  emerging d isease  among the  l ives tock  in 

Kerala.

D e t e c t i o n  of c h l a m y d i a e  b y  s t a i n i n g  t h e  s m e a r s

For detecting the presence  of s t ru c tu re s  t in c to r ia l ly  akin to chlamy

dia  in c lin ica l  samples ,  a few staining techniques  a re  in vogue as adopted 

by seve ra l  workers  in chlamydia l  r e s ea rc h .  The usefulness of th is

staining techniques  had been proven by the  f indings  of many workers  

(Storz,  1971; Page, 1981; Krishna et_ al_., 1986b).  The advantages or

d isadvantages  of one method over the  o the r  has a lso been studied by 

them.

In th i s  s tudy all  the  four staining methods f a c i l i t a ted  recognition 

of ch lamydia l  s t ruc tu res  in the  stained smears .  Out of 71 specimens 

col lected from d if feren t  species  of animals one abort ion mate ria l  of 

bovine orig in ,  two samples of bull semen, one sample from capr ine  

abor tion and th re e  pneumonic lesions of cap r ine  orig in  revealed  s t ruc tu res  

suggest ive  of ch lam ydia l  morphology and the remaining were negative.

In the pos i t ive  cases the  ch lam ydia l  bodies were found sp a r se ly  and



unevenly d i s t r ib u te d  and sometimes showing too many a r t i f a c t s  making 

the detection of ch lamydia  d i f f i cu l t .  Moreover,  the  comparison with 

re su l ts  of iso la tion using the same mate r ia l  as used for d i re c t  smear 

examination revealed  tha t  d i rec t  examination of stained smears was 

not very  e ff ic ient to de tec t  a l l  the p os i t ive  cases .  Only one among 

the two specimens from bovine abort ion tha t  was cu l tu ra l ly  pos it ive  

revealed chlam ydia l  bodies on d i re c t  examination of smears .  Like 

wise of four cu l tu ra l ly  pos i t ive  semen only two revealed chlamydial  

bodies,  tha t  too,  with many a r t i f a c t s .

Chlamydia l ike  bodies were detected  in impression smears from

th re e  cases  of capr ine  pneumonia out of a to ta l  of 15 cases  examined. 

Chlamydia could be isola ted from only two cases  of capr ine  pneumonia 

although smears from th re e  specimens revealed  chlamydia  l ike  bodies.

Out of f ive  cases  of capr ine  abortion tha t  were screened by d i rec t  

examination only one revealed chlamydia  l ike  bod ies .  However pa ra l le l  

isolation a ttempts  in CE/guinea pigs were not successful  in isola ting

any ch lamydia l  agent out of these  samples .

Thus the d isadvantage  of using th i s  technique is the  p o s s ib i l i ty  

of obtaining fa l se  pos i t ive  r e s u l t s .  The p o s s ib i l i t y  of making a f a ls e  

pos i t ive  conculsion becomes grea te r  e sp e c ia l ly  if tfie specimens contains 

purulent mate ria l  and inflammatory exudate .  This  fea tu re  was observed

in specimens col lected from cases  of capr ine  abortion  and pneumonia 

where smears p os i t ive  by d i re c t  microscopic  examination did not yield 

ch lamydia l  by iso la tion .

104
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It was observed  tha t  pos i t ive  specimens might give fa l s e  negative 

re su l ts  as observed  with specimens from cases  of bovine abortion and 

bull semen. This could p robably  be on account of the ex tremely  few 

organisms tha t  was present  in the  smears as well as the  uneven d i s t r i 

bution of the  agent in the smears .

For the  above reasons ,  it  is obvious from the  p resen t  study tha t

d i rec t  microscopic  examination of c l in ica l  specimen, though generally  

considered as a rap id  mode of d iagnosis ,  cannot be re l ied  upon as 

a single fool proof method.  It would be a p p ro p r i a t e  to subject  al l  

specimens meant for diagnosis to the  isola tion technique  which is more

sens i t ive  and confirmatory to a r r i v e  at  an accura te  diagnosis  as advoca t

ed by seve ra l  o ther  workers  l ike  Storz (1971),  Cottra l  (1978) and Page

(1981).

In pos i t ive  stained smears two d i s t in c t  developmental  forms could 

be de tec ted .  The smaller compact s p h e r i ca l  bodies measuring about

200-300 nm were usually found e x t r a c e l l u l a r l y . This developmental  

form was in ferred  to be the 'e lementary  b o d ie s '  of ch lamydia  desc r ibed  

by Storz (1971),  Buxton and Frase r  (1977), Becker(1978) and page 

(1981). The o ther  developmental  form also had a ll  the  c h a r a c te r i s t i c  

fea tu res  of the ' r e t i c u l a t e  bod ies '  of ch lam ydia ,  desc r ibed  by the 

same group of w orke rs .  I ts  la rge plaque l ike  fea tu res  with a size  

of 800 -1200 nm and i t s  usual in t r ace l lu la r  location confirmed tha t  they 

are  the re t icu la te  bodies .  These two d i s t in c t  developmenta l  forms 

could also be iden t i f ied  in f luorescen t  an tibody stained smears as well 

as in e lec tron mic rographs  of negatively  stained organism.
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It was also poss ib le  to conclude tha t  a l l  the  iso la tes  had a in t r ace 

l lu la r  developmenta l  cyc le .  Infected ce l l s  e sp e c ia l ly  from the YS and 

the  RE cel l s  of exper im en ta l ly  infected animals revealed the  typ ica l  

in t r ace l lu la r  c lus ter ing  of the  agent.  Such c u ls t e r s  were found to contain 

an admix tu re  of both the developmental  forms. In such c lu s te r s  of 

the organism it was a lso  poss ib le  to obse rve  the la rge re t icu la te  bodies 

breaking down into the smal ler elementary bodies .  Fluorescent antibody 

stained YS cel l s  and peri toneal  macrophages a lso  revealed the presence 

of the  organism in t r a c y to p la sm ic a l ly . Electron microscopy revealed 

the  la rger  plaque l ike  rec t icu la te  bodies with  numerous notches on th e i r  

surface  giving an indication tha t  they have been in i t ia ted  to undergo 

mult ip le  f i s s ion .  Besides th i s  many re t icu la te  bodies tha t  had undergone 

p a r t i a l  mult ip le  f i s s ion  was also observed  by e lectron microscopy. 

This gave adequate  proof tha t  it was the re t i cu la te  body tha t  fragmented 

and gave r i s e  to the  elementary bodies .

Thus the  iso la tes  obtained during the  p resen t  s tudy had two deve

lopmental forms in i t s  l if e  cyc le .  Both these  a re  c h a r a c t e r i s t i c  fea tu res  

of ch lamydia l  agents (Storz,  1971; Buxton and F ra se r ,  1977; Duguid 

e£ j d . , 1978; Page, 1981; Col l ie r ,  1984).

All the  iso la tes  took a c h a r a c t e r i s t i c  red colour,  which is typ ica l  

of ch lamydia l  agents when they were stained by the  Macchiavello,  

Gimenez and modified Ziehl-Neelsen staining techniques .  Among these  

th ree  d i f fe ren t  staining techn iques ,  the  modified ZN method was found 

to be s imple  to c a r r y  out,  r e l i ab le  and gave consis ten t  r e su l t s .  Krishna 

(1984) had observed  the  very  same fea tu res  with th i s  technique  and



r e c o m m e n d e d  t h e  s a m e  f o r  r o u t i n e  u s e .

When t h e  d e v e l o p m e n t a l  f o r m s  w e r e  l o c a t e d  e x t r a c e l l u l a r l y ,  t h e

EB s t a i n e d  d e e p e r  c o m p a r e d  t o  t h e  RB w h i c h  t o o k  a  p a l e r  c o l o u r . 

T h e  d i f f e r e n c e  in  t h e  s t a i n i n g  r e a c t i o n  ' b e t w e e n  t h e  EB a n d  the .  RB h a s

a l s o  b e e n  d o c u m e n t e d  b y  S t o r z  (1971 )  a n d  K r i s h n a  ( 1 9 8 4 ) .  T h i s  d i f f e r e 

n c e  i n  t h e  s t a i n i n g  r e a c t i o n s  b e t w e e n  t h e  t w o  d e v e l o p m e n t a l  f o r m s  c o u l d  

b e  p o s s i b l y  d u e  t o  t h e  s t r u c t u r a l  d i f f e r e n c e  b e t w e e n  t h e  t w o  f o r m s .  

T h e  RB h a s  a  p o r o u s ,  n o n - r i g i d  c e l l  w a l l  t h a t  f a c i l i t a t e s  t h e  e a s y  a b s o r 

p t i o n  of n u t r i e n t s  f r o m  t h e  h o s t ' s  c y t o p l a s m  ( p a g e ,  1 9 8 1 ) .  T h e  RB

i s  m o r e  p o r o u s  t h a n  t h e  EB s i n c e  t h e  p e p t i d o g l y c a n  l a y e r  of t h e  f o r m e r  

i s  n o t  e x t e n s i v e l y  c r o s s  l i n k e d  b y  p e p t i d e  c h a i n  u n l i k e  t h a t  of t h e  

EB (D u g u id  et_ a L , 1 9 7 8 ) .  T h i s  ' l o o s i n g  o f  t h e  s t a y s '  w i l l  d e f i n i t e l y  

i n c r e a s e  t h e  p e r m e a b i l i t y  of t h e  RB f o r  a l l  a g e n t s  i n c l u d i n g  d y e s .

B o th  t h e  d e v e l o p m e n t a l  f o r m s  w h e n  p r e s e n t  i n t r a c y t o p l a s m i c a l l y

s t a i n  e q u a l l y  w e l l  p r o b a b l y  b e c a u s e  t h e  i n t e g r i t y  of t h e  RB i s  s t i l l

i n t a c t  in  t h e  p r o t e c t e d  e n v i r o n m e n t .  T h u s ,  t h e r e  i s  m i n im u m  l o s s  of

t h e  p r i m a r y  s t a i n  on d e c o l o u r i z a t i o n .  H o w e v e r ,  w h e n  RB a r e  f o u n d  

e x t r a c e l l u l a r l y  t h e y  b e c o m e  e a s i l y  d a m a g e d  a s  t h e y  c a n n o t  w i t h s t a n d

t h e  h a r s h  e x t r a c e l l u l a r  e n v i r o n m e n t  ( S t o r z ,  1971 j D ugu id  £t_ a l_ . , 1978;

p a g e ,  1 9 8 1 ) .  T h u s  a l l  RB w h i c h  a r e  d e t e c t e d  e x t r a c e l l u l a r l y  m i g h t  

h a v e  u n d e r g o n e  s o m e  e x t e n t  of  d a m a g e .  T h e  p a r t i a l l y  d a m a g e d  RB w i t h

i t s  i n h e r e n t l y  p o r o u s  c e l l  w a l l  c o u l d  p r o b a b l y  e x p l a i n  w h y  t h e  RB 

p a r t i a l l y  l o s e  t h e i r  p r i m a r y  s t a i n  on d e c o l o u r i z a t i o n .  T h e  EB w i t h  

i t s  e x t e n s i v e l y  c r o s s - l i n k e d  c e l l  w a l l  i s  a  s t a g e  t h a t  h a s  b e e n  e v o l v e d  

t o  f a c e  t h e  h a r s h  e x t r a c e l l u l a r  e n v i r o n m e n t .  T h i s  b e i n g  t h e  c a s e  t h e
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EB c a n  e a s i l y  w i t h s t a n d  t h e  e f f e c t  of d e c o l o u r i z a t i o n  a n d  s t a i n  m o r e
i

i n t e n s e l y  t h a n  t h e  RB.

T h e  G i e m s a '  s s t a i n i n g  t e c h n i q u e  w a s  a b l e  to  c l e a r l y  d i s t i n g u i s h  

b e t w e e n  t h e  t w o  d e v e l o p m e n t a l  f o r m s .  T h e  EB s t a i n e d  r e d d i s h - p u r p l e  

w h i l e :  t h e  RB t e n d  t o  b e  m o r e  b l u i s h  in  c o l o u r .  S t o r z  (1 97 1)  a n d  Hanna 

e t  a l . , C l 9 7 4 ) '  h a v e  r e c o m m e n d e d  t h i s  t e c h n i q u e  to  d i f f e r e n t i a t e  b e t w e e n  

t h e  t w o  d e v e l o p m e n t a l  f o r m s  of c h l a m y d i a .  T h e  d i f f e r e n c e  in  the,  s t a i n i n g  

r e a c t i o n  i s  a t t r i b u t e d  t o  t h e  q u a n t i t a t i v e  d i f f e r e n c e  i n  t h e  n u c l e i c  a c i d  

c o m p o s i t i o n  of t h e  t w o  d e v e l o p m e n t a l  f o r m s . T h e  a b u n d a n c e  of r i b o -  

n u c l e o p r o t e i n  in  t h e  r e t i c u l a t e  b o d i e s  r e s u l t s  i n  g i v i n g  i t  a  b l u s i h  c o l o u r .  

T h e  e l e m e n t a r y  b o d i e s ,  on t h e  o t h e r  h a n d ,  b e i n g  r i c h  in  d e o x y r i b o -  

n u c l e o - p r o t e i n s  s t a i n  reddish-’p u t  p i e  in  c o l o u r .  T h i s  t y p e  of d i f f e r e n t i a l  

s t a i n i n g  r e a c t i o n  was, o b s e r v e d  in  t h e  p r e s e n t  s t u d y  c o r r a b o r a t i n g  t h e
t *

s i m i l a r  o b s e r v a t i o n  m a d e  b y  t h e  p r e v i o u s  w o r k e r s .

I s o l a t i o n  of c h l a m y d i a e

S i n c e  c h l a m y d i a e  a r e  o b l i g a t e  i n t r a c e l l u l a r  p a r a s i t e s  t h e i r  i s o l a t i o n  

c a n  b e  e f f e c t e d  b y  u s i n g  l i v i n g  s y s t e m s  T i k e  c h i c k e n  e m b r y o s  , g u i n e a  

p i g ,  m i c e  o r  t i s s u e  c u l t u r e .  F o r  t h e  s u c c e s s f u l  i s o l a t i o n  t h e  i n o c u l u m  

s h o u l d  b e  e s s e n t i a l l y  f r e e  of o t h e r  m i c r o b i a l  a g e n t s .  In  o r d e r  t o  t o t a l l y  

e l i m i n a t e  t h e  u n w a n t e d  m i c r o b i a l  l o a d  f r o m  t h e  t i s s u e  h o m o g e n a t e  u s e d  

a s  i n o c u l u m ,  a, c o m b i n a t i o n  Of c e n t r i f u g a t i o n  a n d  p r e t r e a t m e n t  wi th ,  a n t i 

b i o t i c s  w h i c h  c a n  s e l e c t i v e l y  k n o c k  a w a y  t h e  m i c r o b i a l  c o n t a m i n a n t s  

r e t a i n i n g  t h e  v i a b i l i t y  of c h l a m y d i a e .  i s  a h i g h l y  m a n d a t o r y / p r o c e d u r e .

D i f f e r e n t  w o r k e r s  h a d  u s e d  d i f f e r e n t  s p e e d  a n d  t i m e  of c e n t r i g u g a -  

t i o n  a n d  d i f f e r e n t ,  p e r i o d s  f o r  t h e  a c t i o n  of  a n t i b i o t i c s  i n  o r d e r  to
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eliminate the m icrobial contamination

Gupta e t  al_ (1985) reported  th a t  single low speed centrifugation

at 600g for 15 minutes of the c lin ica l  mater als t rea ted  w th an tib io tics  

and incubated fo r  30 minutes at 37°C could eliminate a ll  the contaminants 

But m the presen t  study centrifugation at 600g fo r  30 minutes followed 

by incubation fo r  as long as 24 hours at 4°C was found insuff cient 

to eliminate the contaminants The reason a t t r ib u ta b le  for th is  is the 

development of re s is tan t  forms of these  bac te r ia  which were poss ib ly  

susceptib le  to s treptom ycin  and kanamycm during e a r l ie r  periods

Three centrifugations of the tissue  homogenate at 600g llOOg 

and 1700g for 30 minutes each time and incubation for 24 hours at 4°C 

was found effic ient to eliminate the contaminants to ta l ly  Efficiency

of high speed centrifugation at  1800g th ree  times fo r  half an hour 

each giving a contact t  me w th an tib io tics  only during the period 

of centrifugation fo r  the  to ta l  elimination of contaminants had been proved 

by Storz (1963) and Dixit and Kalra (1979) Thus from the present 

study also i t  was observed  th a t  only a combination of an tib io tic  treatment 

and high speed centrifugation would effect the to ta l  elimination of the

contaminants

Isolation using chicken embryos

The iso la t  on of chlamydiae from c lin ica l  specimens has been

rem arkably  improved by rep lac  ng the commonly used chicken embryo 

inoculation techniques by the f a s te r  and more sens it ive  cell culture 

methods but the process rema ns technica lly  d f f ic u l t  and re la t iv e ly



few labora to r ies  offer th is  se rv ice  (Peres Martinez et_ al_ 1986)

In th e  absence of such tissue  culture fa c i l  t ies  the  CE is s t i l l  a re l iab le  

method for the iso la t  on of chlamyd ae from clin ica l m ateria ls  (Storz

1971 Hanna et 1974 Collier 1984) The presen t  study also found

the CE to be a favourab le  medium for the cu ltiva tion  and isolation 

of chlam ydial agents provided the noculum was f i r s t  f reed  of contamina 

ting bacteria  All the e ight chlamyd al s tra ins  iso la ted  in th is  study 

were found to infect and m ultip ly  in the ce lls  of the yolk sac of six 

to eight day old developing CE Following inoculation of the infectious 

material into the YS death of embryos occuring within the f i r s t  48 

hours was found to be nonspecific Identical o b se rv a t  ons have also 

been made by o ther workers l ike  Kr shna and Rajya (1985) and Purohit

et al (1986) while isolating chlamyd ae CE dying from the  th ird  

day post moculat on was found to be on account of the specif ic  infect on 

The chlam ydial agent rep lica t ing  in the YS produced ty p ica l  lesions

in the YS and embryo on account of th s When compared with uninocu 

lated YS the infected YS were th in  walled seve re ly  congested and its  

yolk tended to be more l iqu id  in nature The ty p ica l  changes observed 

in the embryo included the hyperaemic cyanotic legs and toes which 

were deep red in colour and patchy haemorrhages on the skin The 

c h a ra c te r is t ic  les ons in the YS and embryo were exac tly  identica l to

th a t  reported  by Storz (1971) page (1981) Sreeramulu( 1984) and Gupta 

e t  al (1985)

Page (1981) also noted the local zation of the infection to specif c 

regions on the YS where th e re  was marked congestion A sim ilar obser 

vation was also made m th is  study It was observed th a t  smears pre
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I l l

pared  from  s i te s  w hich  were m id ly  congested re v e a le d  ex trem e ly  few 

organisms On th e  o th e r  ex trem e end sm ears  p r e p a r e d  from  areas  w hich 

were f r e e  of congestion f a i le d  to re v e a l  the  p re sen ce  of ty p ic a l  chlamy 

d ia l  bodies not in f req u en t ly  Th is  o b se rv a t io n  e s ta b l i s h e d  th e  im portance 

of p re p a r in g  sm ears  from a number of congested s i te s  to avoid  the 

p o s s ib i l i ty  of making a f a l s e  nega tive  d iagnosis

Id t s e  (1984) o b se rv ed  th a t  id e n t i f ic a t io n  of ch lam yd iae  during

p rim ary  iso la t io n  a t tem ep ts  is  qu ite  a d i f f i c u l t  t a sk  unless the  c l in ic a l  

specimen contains a heavy  concentra tion  of th e  organ ism  He opined 

th a t  most c l in ic a l  specimens might r e q u i re  two to th r e e  passages in

CE before  chlam yd ae can be id e n t i f ie d  However in the  p re sen t  s tudy

ch lam yd ia l  bodies could be e a s i ly  d isce rn ed  m  th e  YS smears from

p o s i t iv e  cases  in th e  p r im a ry  passage  i t s e l f  Any of the  sam ples  w hich 

was negative  in th e  p r im a ry  passage  d id  not tu rn  out to p o s i t iv e  in 

the  subsequen t passages

Iso la t io n  using guinea p igs

In t ra p e r i to n e a l  inoculation  of guinea p igs  has been used in many 

instances as a means to iso la te  ch lam y d ia l  agents from  faeces  and o th e r  

specimens taken  from c a t t l e  sheep and goats (York and Baker 1951 

Pienaar and Schutte 1975 page 1981 Dixit  and Kalra 1984) The 

p re se n t  s tudy  a lso  found th i s  animal id e a l  fo r  th e  iso la t io n  of ch lam yd iae  

from c l in ic a l  specimens C o ttra l  (1978) o b se rv e d  th a t  th e se  animals 

were more prone than  CE to p ick  up in fec tion  even w ith  l e s s e r  number 

of ch lam ydiae  However from the  p re se n t  s tu d y  i t  was found th a t  

guinea pigs a re  not s u p e r io r  to th e  CE fo r  th e  iso la t ion  of ch lam ydiae



from clin ica l  specimens since the isolation ra te  achieved m guinea p gs 

and CE were the same and moreover some of them were chronically

nfected without showing clear symptoms A to ta l  of e igh t s t ra  ns of

Chlamydia p s i t ta c l  were iso lated  m gu nea pigs by the in traper i toneal  

inoculation of c lin ica l specimens and only four among the e ight s tra ins

produced acute infections in the guinea pig Such acutely infected animals

d ed w th in  12 15 days after the  inoculation of the  c lin ica l m ateria l 

The remaining four s tra ins  produced chron c infection among the animals

Following moculat on of the pos i t ive  c lin ica l  specimens the  animals 

s tarted  manifesting e lm  cal signs only by the f i f t h  or s ix th  day post 

inoculation An iden tica l observation was made by Sreeramulu (1984) 

The c lin ica l s gns included le thargy  anorexia hyper th e rm ia  mcoordma 

tion a mucoid nasal d ischarge  and occasionally  loose faeces These

symptoms were more or less  ident cal to th a t  descr ibed  by Omon et 

al (1960) and Page (1981) D x t (1977) on the  o ther hand observed 

only a hypertherm ic  reaction which reached i ts  peak by the  f i f th  day 

and occasionally loose faeces in guinea pigs inoculated with chlam ydial

s tra ins  Sreeramulu (1984) also observed o rc h i t i s  e ight days post

inoculation However o rc h i t i s  was not a cons stent f inding m th is

present study Only two s tra in s  one solated from a case of bovine

abortion and another from semen produced o rc h i t i s  in the guinea pig

within 10 days post inoculation The remaining s t ra in s  did not produce 

o rch i t is  This observation proves tha t  o rc h i t i s  is not a cons stent 

inva riab ly  occurring condition in chlamyd al infection

In acutely infected animals th e i r  conditions continued to worsen 

day after  day until i t  terminated in death In the  chronica lly  infected
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animals on th e  o th e r  hand a f te r  th e  m t i a l  p h a se  of i l ln e s s  th ey  

recovered  com ple te ly  by th e  end of th e  second week

At nec ropsy  guinea pigs th a t  had died  of an acute infection  rev ea led  

splenomegaly w ith  nodular  ye llow ish  w hite  a reas  of n ec ros is  on the

sp leen  pa tch y  n ec ro tic  fo c i  on the  l i v e r  pneumonia and a s tr in g y  

f ib r in o u s  exuda te  m the  pe r i to n ea l  c a v i ty  These w ere  a lso  the  c la s s ic a l  

postmortem les ions  d e s c r ib e d  by Storz (1971) and page (1981)

Chlam ydiae could be re iso la te d  from  th e  in te rn a l  organs revea ling  

such a c i t e  les ions  T here  was no s ig n if ican t  change n the  v iru lence  

of the  re  so la ted  ch lam y d ia l  s t r a in s  fo r  CE

Numerous chlamyd al bodies  could be d isce rn ed  in im pression  

smears p re p a re d  from th e  in te rn a l  organs as r e p o r te d  by Storz (1971) 

and page (1981) In th e  p re se n t  sd tu d y  i t  was noted t h a t  th e  cho ice s t  

t i s su e  rev ea l in g  maximum number of ch lam yd iae  was pneumonic lung 

eventhough o th e r  organs l ik e  sp leen  and l i v e r  w ere  p o s i t iv e  fo r  chlamy 

d ia l  bod es In th e  sp leen  ch lam y d ia l  bod es could be d en tif ied  in t r a

cy to p la sm ic a l ly  in macrophages and PMN ce l ls  Smears p re p a re d  from 

sp leen  with  m ild e r  les ions  re v ea led  few er  bodies  and sometimes gave

negat ve re s u l t s  a lso  The organism could a lso  be id e n t i f ie d  in smears

p re p a re d  from th e  l i v e r  although th e y  were ex trem ly  few in number 

The o th e r  v i s c e r a l  organs were not found su ta b le  fo r  th e  dem onstra tion  

of the  organism

Another method which  gave r e l i a b l e  and cons s ten t  re su l ts  was 

dem onstration  of ch lam y d ia l  agents n sm ears p r e p a re d  from the  f ib r in o u s  

exuda te  of the  p e r i to n e a l  ca v i ty  The organism could be d e tec ted  both
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e x t r a c e l lu la r ly  as w ell as in t ra c y to p la s m ic a l ly  in mononuclear c e l ls  

This mode of d iagnosis  has a lso  been recommended by S to rz  (1971) 

and page (1981) The above o b se rv a t io n  a lso  had ano ther im portan t 

im plica t ion  The c h la m y d ia l  agents w ere  seen in t r a c y to p la sm ic a l ly  in 

macrophages at the  end of two weeks by which  time the  m acrophages 

should have ac tu a l ly  d e s t ro y e d  the  organism However s ta ined  smears 

rev ea led  th a t  th e  organism were ac tu a l ly  found to r e p l ic a te  w th  n th e  

macrophages Th is  o b se rv a t io n  was n concurrence  w ith  th a t  of F r u s  

(1972) E issenberg  e t  a l  (1983) and Ward (1983) They have a t t r ib u te d  

th i s  to th e  f a i l u r e  of the  phagosome containing th e  organism to fuse

w ith  the lysosom es T h is  f e a tu re  ensured th a t  the  organism is  able

to r e p l ic a te  and continue i t s  l i fe  cyc le  a l though in th e  m id s t  of powerful 

h y d ro ly t ic  enzymes The macrophages being h ig h ly  m obile  RE c e lls

thus might ac tu a l ly  a id  m  the  d issem ina tion  of th e  in fec tious agent 

w ith in  the  body of the  host

The p re se n t  s tudy  found th a t  two ch lam y d ia l  s t r a in s  iso la ted  

from bull  semen and ano ther  two s t r a in s  from  ca p r in e  pneumonia produced 

chron ic  infection  in th e  guinea pigs The p re sen ce  of ch lam ydiae  m 

the te s t  specimens was diagnosed by dem onstra t  ng a four fo ld  inc rea se  

in the sp e c if ic  an tibody  t i t r e  in th e s e  animals 25 to 28 days  post inocu 

la tion  Storz (1971) has a lso  recommended th i s  techn ique  to prove  

the  p resence  of ch lam yd iae  n e lm  cal spec mens This se ro log ica l  

ev dence could be f u r th e r  conf rmed by two o th e r  means a lso  The 

organism although few in number could be id e n t i f ie d  in sm ears p re p a re d  

from the  conso lida ted  lungs of the  guinea p igs  s a c r i f ic e d  on the  same

day of co llec tion  of the  serum B esides  t h i s  ch lam y d iae  could a lso
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be rexsola ted  m  CE from th e  ch ron ic  pneumonic les ions

D irect so la tion  of the  organism is  the  conc lus ive  and confirma

to ry  method of d iagnosis  of ch lam y d io s is  in any animal sp ec ie s

(Johnson 1983 Id t s e  1984) A ccordingly  a to ta l  of 71 c l in ic a l

specimens from bovines buba lm e  cap r in e  and ovines were screened  

w ith  th e  in tention of iso la t in g  ch lam yd ia

Out of the  41 c l in ic a l  specimens sc reened  from bovines s ix  

s t r a in s  of C hlam ydia p s i t t a c i  could be iso la te d  This worked out

to a p rev a len ce  ra te  of 14 6% as a s se sse d  by th e  CE and guinea

p g iso la t io n  techn iques  Among the  s ix  s t r a in s  of C p s i t t a c  ob ta i

ned two were from  cases  of bovine abo r t io n  w hile  th e  o th e r  four 

iso la te s  were from  semen sam ples of poor q u a l i ty

It was a lso  p o s s ib le  to iso la te  two s t r a in s  of C hlam ydia p s i t t a c i  

from 25 c l in ic a l  sam ples screened from  c a p r  nes On a percen tage

b as is  th e  p rev a len ce  ra te  m  c a p rm e s  tu rned  out to be 8% only

The a t tem p ts  to iso la te  ch lam yd iae  from  sam ples of ovines

and bubaline  were not f r u  tfu l p ro b a b ly  because of th e  fa c t  th a t

less number of sam ples were p ro cessed  fo r  iso la t io n

The CE and guinea pig iso la t ion  techn iques  although s t i l l  useful 

fo r  th e  iso la t ion  of ch lam y d ia  is  not as s e n s i t iv e  as th e  c e l l  cu l tu re  

method fo r  th e  so la tion  of ch lam yd iae  (Johnson 1983 Collier

1984) Thus th e  p rev a len ce  ra te  as a s se s se d  in th e  p re se n t  s tudy  

by iso la t ion  techn ique  could be an und e re s t im a te  of th e  ac tua l s i tua t ion
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Passage of chlamydiae in chicken embryo

The effect of repeated passage of a l l  the  ch lam ydia l s tra ins  in 

CE was also studied Repeated passage n CE resu lted  in the ncrease 

m number of chlamydia in the  second and th i rd  passages The most 

severe  lesions m the YS and embryo were observed during the  second 

and th i rd  passages Above a l l  the  maximum percentage of death occurring 

within 7 days post inoculation was found to take place in these two 

passages The m orta li ty  in the second passage worked out to 17 6 

31 3% during the  f i r s t  3 4 days and 60 8 70 6% during the next 5 7

days post inoculation These findings were m concurrence with that 

reported  by Storz e t  al (1968)

Continued se r ia l  passages of the same iso la tes  m CE resulted

in gradual reduction m the  in tens ity  of infection and sev e r i ty  of lesions 

Moreover th e re  was a gradual sh if t  m the  m orta l i ty  pattern  These

changes were observed as a gradual process from the fourth  passage

onwards and were well e s tab lished  by the s ix th  passage The isolates

after  s ix  passages produced very  mild lesions in the  CE and the  YS

Likewise smears p repared  from the YS revealed  very  few chlamydial 

bodies Above all th e re  was a substan tia l  decrease  in the number 

of embryos dying within 7 days post inoculation The embryos dying

within 3 4 days and 5 7 days post noculation dropped to 0 9 1% and

23 8 40% re sp ec t iv e ly  Concurrently th e re  was an ap p rec iab le  increase 

in the number of CE dying beyond the  e igh t day post inoculation During 

the second passage the number of CE dying within 8 10 days was 3 9

11 8% only The same isolate  passaged 6 times m  CE produced m orta li ty
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ranging from 33 3 47 1 w ith  n 8 10 days  pos t  inoculation  Another 

s gn f ic a n t  o b s e rv a t  on was th a t  t h e r e  was a s ig n if ican t  in c re a se  n 

the  number of CE dying  10 days post inoculation  An so la te  passaged 

s ix  t  mes in CE produced  m o r ta l i ty  m 13 3 28 of th e  inoculated 

CE While the  same was 0 5 9^ only fo r  the  iso la te  passaged  tw ice 

n CE

Beyond the  s ix th  passage  the  m o r ta l i ty  p a t te rn  was ex trem ely  

e r r a t i c  and i r r e g u la r  and th e  organism tended to p roduce v e ry  mild 

infection  in th e  CE which allowed then  to develop  fu l ly  v e ry  often 

though th e y  died  in the  sh e l l  a f t e r  c h ip p  ng i t

The o b se rv a t io n s  of Sreeram ulu (1984) on the  e ffec t  of repea ted  

passage of ch la m y d ia l  s t r a in s  m  CE was d i s t in c t ly  d i f f e re n t  from  th a t  

of the  p re se n t  s tu d y  He found th a t  during th e  e a r ly  passages of th e  

iso la te  the  m ortal  ty  p a t te rn  of the  CE was e r r a t i c  and i r r e g u la r  

Unlike n the  p re se n t  s tu d y  th e  ov ne ch lam y d ia l  s t r a in  was ab le  to 

produce the  c h a r a c t e r i s t i c  le s ions  m  the  YS and th e  em bryo  as la te  

as the  f i f t h  passage  He a lso  o b se rv ed  a regu la r  m o r ta l i ty  p a t te rn  

from the  s ix th  passage  onwards But in th e  p re se n t  s tu d y  i t  was found 

th a t  the  m o r ta l i ty  p a t te rn  of the  CE was e r r a t i c  and i r r e g u la r  beyond 

the  s ix th  passage

The p re se n t  s tu d y  could e s ta b l i s h  th a t  e a r ly  passage  of the  iso la te s  

p roduced acute infec tion  in th e  CE w hile  re p ea ted  passages re su l ted  

m low g rade  infections In sp i te  of th  s mild infection  the  CE were 

m arked ly  underdeve loped  and f a i le d  to ha tch  It s pos tu la ted  th a t  

th i s  low g rad e  in fec t on s e v e re ly  in te r f e r r e d  w ith  th e  u ti l iza t io n  of
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the  yolk by th e  developing  CE Th s was c le a r ly  ev id en t  s ince the  

quan ti ty  of yolk  in the  yolk  sac was s u b s ta n t ia l ly  more in comparison 

to contro l un noculated  embryos

The re p ea ted  passage  of the iso la te  in the  CE w h ich  is  an unnatural 

host could have reduced  i t s  pa th o g en ic i ty  fo r  th e  same Another fa c to r  

which could have c o n tr ib u ted  to t h i s  phenomenon was t h a t  th e re  was 

a d i s t in c t  reduc tion  m the  concentra tion  of c h la m y d ia l  bodies  in 

the  YS sm ears  a f te r  the  fo u r th  passage  Thus th e  number of infectious 

p a r t ic le s  t h a t  w ere  inocula ted  nto th e  YS could have  been p ro g re s s iv e ly  

reduced in each subsequen t  passage  re su l t in g  m th e  accompanied changes 

as mentioned above

Passage of chlam ydiae in mice

The p re se n t  s tu d y  did  not use mice fo r  the  p r  mary iso la tion

of ch lam ydiae  from  c l in ic a l  specimens However th e  s tu d y  was p r im a r i ly  

d ir e c te d  at de term ining  th e  pathogen c i ty  of t h r e e  d i f fe re n t  ch lam y d ia l  

s t r a in s  fo r  mice Besides t h i s  th e  e ffec t  of age of th e  mice on the  

pathogen c i ty  was a lso  s tud ied  The s t r a in s  used included one each 

from bovine abo r t io n  bull  semen and c a p r in e  pneumonia

Inoculation of infectious YS m a te r ia l  into mice aged 3 4- weeks

produced m o r ta l i ty  in 25 50% of th e  animals The same m a te r ia l  inocu

la ted  into mice aged 6 8 weeks re su l te d  n a m o r ta l i ty  of only 0 12 5% 

of the  inoculated animals Th is  o b se rv a t io n  poin ts  to th e  p o ss ib le

nfluence of age as a f a c to r  dec id ing  th e  su sc e p t ib  l i t y  of host and 

pa thogen ic i ty  of th e  agent th e r e b y  conceding with  th e  o b se rv a t io n s
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made by Storz (1971) and Page (1981)

Thus younger age group of an mals are p re fe r red  when isolation 

of chlamydia s the ob jec t ive  The o lder  group of mice could serve  

as ideal models to study the  effect of latent or inapparent infections

among animals

In traper itoneal inoculation of mice with v iru len t  s tra ins  produced

marked splenomegaly and hepatomegaly which f requen tly  is associated 

with a se ro f ib r  nous pe r i to n i t is  focal l iv e r  necrosis  and occasional

patches of pneumonia (Storz 1971 Pienaar and Schutte 1975)

The presen t  study observed only some of the c lass ica l  lesions

th a t  are  produced by v iru len t toxigenic s t ra in s  Only the  s t ra in  isolated 

from caprine pneumonia produced mild splenomegaly a f te r  in traper i toneal  

inoculation The remaining two s tra in s  merely produced severe  congestion 

of the spleen All the th ree  s t ra in s  fa i led  to produce the c h a ra c te r is t ic  

mottling of the l iv e r  with necrotic  foci The only gross lesions th a t  

the  l iv e r  and kidney revealed  was severe  congestion However a con 

s is ten t f inding at necropsy was th a t  all the v isce ra l  organs were covered 

with a thin w h it ish  mesh of exudative m ateria l  Numerous organisms 

could be iden tif ied  n smears p repared  from the  f ib rinous exudate 

The organism could be d iscerned in tra  and e x tra  c e l lu la r ly  in the perito  

neal macrophages This gave adequate proof th a t  the  macrophages were 

not effective in destroying  the organism even a f te r  two weeks time 

As in the case of guinea pigs they might ac tually  support the  rep lica tion  

of the agent and play an important ro le  in the dissemination of the 

organism within the body Some chlam ydial s tra ins  cause the develop
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ment of a volum nous asc ites  mak ng the  mouse so bloated tha t i t  cannot 

move to get food or water (Page 1981) This c la s s ica l  wasp I k e  

appearance could not be observed n the presen t study P enaar and 

Schutte (1975) have sta ted  tha t only occas onal patches of pneumon a 

are detected in nfected mice However pneumon a was a consistent

finding n a l l  the infected animals i r r e sp e c t iv e  of w hether they produced

an acute or a chron c infection

From the presen t study it  could be in ferred  th a t  the th ree  s tra ins  

of C_ p s i t ta c i  had low v scerotropism  and were of moderate v rulence 

for mice Storz (1971) had also observed th a t  chlam ydial iso lates

from ruminants were of low pathogenicity  for mice

Latent infection

Although chlam ydia l agents produce severe  and often fa ta l  d iseases 

n man and many an mal species th is  s ta te  of the host p a ra s i te  re lation 

ship  is the  exception ra th e r  than the  rule A well balanced host pa ras i te  

re la tionsh  p in which pers stence of the ch lam ydial agent causes no 

obvious harm to the  host is more common These long las t  ng napparent

infect ons n vhich the paras te remains in the  host in a potent a lly

v rulent s ta te  rep resen ts  the  veil known la ten t ch lam ydial infect on 

(Storz 1971 Hanna et_ al 1974 Jawetz et_ £l_ 1980 Page 1981)

Antibod es to severa l  antigens of chlamyd ae are  regularly  produced

by the infected host however these  ant bodies appear to have l i t t l e  

p ro tec tive  effect Commonly the  infectious agent p e r s i s t  n the presence 

of high t i t r e s  of antibody (Hanna et_ jd  1974) It is poss ib le  tha t

chlamydial agents may e x is t  m the la ten tly  infected host in a non infect
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i o u s  stage or one th a t  has an ex trem ely  l o w  in fec t iv i ty  (Storz 1971)

This long las ting  inapparent or latent s ta te  has been documented 

in severa l species of animals including sheep (Storz and Thornley 

1966) guinea p gs (Murray 1964 Cottral 1978) and mice (Cottral 

1978 Page 1981)

The present study was also able to iden tify  th is  cha rac te r  st  c 

fea tu re  of chlam ydial infection among mice gu nea pigs and goats

Following in traper i toneal  inoculation of the infectious materia l

into mice a majority  of them developed the la ten t infection Such

animals fa i led  to exhib  t any c lin ica l signs of the d isease  after  the 

in i t ia l  period of i l lness  The only ind ica t on of infection n these  an mals 

was the  presence of pneumonia Smears p repared  from such chronic

lesions revealed chlam ydial bodies besides chlamydia could also be 

re isolated  from the lesions

Latently infected guinea pig fa iled  to e x h ib i t  any cl n cal sign

of the d isease  a f te r  the  in i t ia l  i l lness as in the case of mice The 

chronic infection in these  an mals could be confirmed serologically  by 

demonstrating a four fold ncrease m the antibody t i t r e s  Insp ite  of 

the presence of specif ic  ant bodies n the serum they  seem to afford 

l i t t l e  protection against th is  agent This was ev ident because chlamydia 

could be re iso la ted  from the  chronic pneumonic lesions th a t  p e rs is ted  

n these  animals

Likewise the two goats from which chlamdia could be isolated 

were apparen tly  normal p r io r  to slaughter Clinical signs associated
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with pneumonia were to ta l ly  absent It was only during the postmortem 

th a t  the presence of pneumonia could be iden tif ied  In one case it

was also poss ib le  to demonstrate a signif cant ant body t i t r e  n the

serum As in the case of guinea pigs i t  was ev ident th a t  the organism 

can p e r s is t  in the  presence of spec if ic  antibodies This gives a pro 

bable indication th a t  the  an tibodies  might not be p ro tec t ive  in nature

When smears p repared  from the  pneumon c lesions of the chronica lly  

infected guinea pigs and m ce were examined a consistent finding was 

tha t the number of chlam ydial bodies observed  were few m number

Likewise a preponderance of the pale staining re t icu la te  bodies were 

also observed Bes des it  was also noted th a t  when these agents were 

re solated from such chronic pneumonic les ons they were of low patho 

genicity for CE The re iso la ted  agent tended to produce a chronic 

infection n the CE with death  predominantly taking place eight days 

post inoculation

The above observations gave an indication th a t  the  immune system

of these animals were only p a r t ia l ly  e ffec tive  in checking the  ch lam ydial 

infection It is poss ib le  tha t the  immune system could have eliminated 

a major ty of the e x trace l lu la r  forms of the organism the elementary 

bodies The mmune system of the host would not have ventured out 

to destroy  all the in trace l lu la r  forms of the  agent since tha t would 

have involved destruc tion  of a large amount of host t issue  thereby  

placing the very  l ife  of the an mal at s take  Probably  on account 

of th is  the mmune system of the an mal would have found i t  more appro  

p r ia te  to s ta l l  the in trace llu la r  rep lica t ion  of the  agent by certa in
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sp e c if ic  means w ithou t ac tu a l ly  d e s tro y in g  i t  t o ta l ly  These  p a r t i a l ly  

damaged organisms found m t r a c e l lu la r ly  could have c o n tr ib u ted  to th e

s ta te  of la tency  Storz (1971) a lso  suggested th e  p o s s ib i l i t y  of th i s  

phenomenon in la te n t ly  infec ted  animals

In sp i te  of the  absence of ty p ic a l  c l in ic a l  signs a sso c ia ted  w ith

pneumonia some of the  la te n t ly  in fec ted  animals w ere  c a ch e t ic  and had 

a rough h a i r  coat The two goats from  w hich  ch lam y d ia  could be iso

la ted  had a h i s to ry  of g ra d u a l ly  d im in ish ing  m ilk  y ie ld  and were run 

down m condition  w ith  a rough h a i r  coat

It could be pos tu la ted  th a t  in s p i te  of the  absence  of o v e r t  cl m ea l  

symptoms th e  ch lam y d ia l  infection  has an a d v e r s e  e ffec t  on the  host 

although mild n na tu re  The only problem  is  t h a t  we a re  unable  to 

quant fy  i t  in abso lu te  term s Th is  has got a s ig n if ican t  economic

im plica tion  e s p e c ia l ly  when la rge  f lo ck s  of animals a re  infec ted  The 

ch ron ic  nfection w ill  not a t t r a c t  th e  a t ten tion  of the  fa rm er  or even

the  v e te r in a r ia n  due to th e  absence of c l in ic a l  signs At the  same

time animals w ith  e x c e l le n t  genetic  p o ten t ia ls  f a i l s  to perform  to th e  

expec ted  s ta n d a rd s  Id en t i f ica t io n  of ch ron ic  ch la m y d ia l  in fec t on among

1 ves tock  should he lp  a g rea t  deal in op t im is in g  production

Genital in fections

Two ch lam y d ia l  s t r a in s  could be i so la te d  from  17 cases  of bovine

abortion  y ie ld ing  an iso la t io n  ra te  of 11 8% I t  re q u ire s  sp e c ia l  mention

th a t  both th e se  iso la t io n s  were made from  the  fa rm  A located  in th e  

high ranges of Kerala  Chlamyd a could not be iso la ted  from  th e  remain
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p re sen t  iso la t io n  s tudy  in d ica te  the  p o s s ib i l i t y  t h a t  ch la m y d ia l  abort ions  

m bovines could be confined to th e  h igh ranges m ainly This agent 

might not be a s ig n if ican t  e t io lo g ica l  agent in bovine a b o r t  ons in the  

p la ins  The endem ic ity  of bovine ch la m y d ia l  a b o r t io n s  to th e  mountai 

nous t r a c t s  has a lso  been o b se rv ed  by McKercher (1969) Storz (1971) 

and Kimsey (1986)

D ifferen t w orkers  have re p o r te d  d i f f e re n t  ra te s  of ch lam y d ia l  

abortion  among d i f fe re n t  bovine h e rd s  a t  d i f fe re n t  locations The 

iso la t ion  ra te  re p o r te d  by Wilsmore and Dawson (1986) who obtained 

a 10/6 i s o la t  on ra te  s s ig n if ican t ly  lower than  th a t  re p o r te d  by o ther  

w orkers  Ognyanov and Genchev (1970) r e p o r te d  an iso la t io n  ra te  

of 37 5% w hile  G lav i t is  e t  a3_ (1982) found th e  same to be 43 6%

Wehner and Wehr(1980) from  Germany r e p o r te d  an ex trem e ly  h igh ra te  

of iso la t ion  which  worked out to 80 o In a l l  th e s e  cases  th e  screening 

was confined to endemic h e rd s  which  guaran teed  a h ig h e r  iso la t ion  

ra te  If the  iso la t ion  ra te  from farm  A alone was taken  into account 

a 10096 ra te  of iso la t ion  was ob ta ined  But t h i s  w il l  not be the tru e  

p ic tu re  of the  s i tua t ion  s ince th e  number of sam ples sc reened  was 

v e ry  low

The remaining 15 sam ples which  w ere  c u l tu r a l ly  nega tive  were 

from  th e  p la in s  of Kerala  Th s could p ro b a b ly  account f o r  th e  r e la t i  

ve ly  low iso la t ion  ra te  based  on to ta l  number screened

The p re se n t  s tu d y  f a i le d  to so la te  ch lam y d ia l  organisms from

124
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any of the  f iv e  cases of caprine abortion This could probab ly  be

due to the  fac t  th a t  the  number of specimens processed  was re la t iv e ly  

low Gupta e t  (1985) were able to obtain only th re e  chlamydial

s tra ins  after  examining 38 goat foe ti  Likewise Purohit et al (1986) 

succeeded in obtaining only two iso la tes  even a f te r  screening 30 samples

In the presen t isolation study four chlam ydia l s tra ins  could be 

isolated from 15 d luted semen samples containing penic il l  n @ 500 lU/ml 

On a percentage basis the solation ra te  worked out to 26 7% Th s

was higher than th a t  reported  by Boryczko et_ al_ (1973) and Sadowski

et al (1973) who recorded an isolation ra te  of 15% and 16 6% respect

ive ly  Storz et _al_ (1968) who were the f i r s t  to rep o r t  the isolation

of chlamydia from semen obtained a 60% isolation ra te  Similarly 

Balbierz et (1973) obtained a high iso lation  ra te  of 66 6%

Incubation of chlamydia contaminated semen with penic il l in  at

a concentration of 500 IU/ml fo r  six to e ght hours was not found to

be deterim ental to the  organ sm Tamura and Manire (1968) n te rp re ted

the action of pen ic il l in  on chlamydia to be merely lim ited to the  pre

vention of maturation of the EB They also pointed out th a t  penicil l in  

d d not in te rfe r  with the reproduct on of the RB nor did i t  affect

the formation of th e i r  cell wall The same group of workers have

also reported  th a t  removal of penic il l in  before 15 hours from infected

cell cultures maintained at 37°C did not affect the  f ina l y ie ld  of the 

organism This being the  case the incubation of semen with penicillin  

for 6 to 8 hours at r e f r ig e ra t  on tem perature  would not have been

successful in controlling the  ch lam ydial infection of semen This fac t
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may be a t t r ib u te d  fo r  the  success n so la t  ng ch lam yd ae from four 

samples which  a l re a d y  contained p e n ic i l l in  The s e r a  from  b u l ls  whose 

semen had been cu ltu ra l ly  screened w ere  not a v a i l a b le  fo r  serolog cal 

screening Hence se ro ev id en ce  could not be c o r ra b o ra te d

When minute volumes ( ^  1ml) of in fec ted  semen is used fo r

insemination th e  e ffec t  of pen c i l l in  w il l  be r a p id ly  removed as i t  

get d i lu ted  m the  c e rv ic a l  and u te r in e  mucous sec re t io n  Once the  

effec t of p e n ic i l l in  is  removed th e se  organism can continue with t h e i r  

developm enta l cyc le  and e s ta b l i s h  an in t r a u te r in e  infec tion  Avzalov

et al (1987) has specif  c a l ly  o b se rv ed  th a t  ch lam y d ia  in fec ted  semen

can cause v ag in i t is  a b o r t io n  and s t i l l  b i r t h  in c a t t l e  Thus ch lam ydia l  

contamination of semen has got a v e ry  g re a t  economic im plica t ion

The semen from w hich  chlamyd a could be so la ted  contained 

a la rge  number of inflammatory ce l ls  and had low sperm  concentration  

Besides t h i s  some of th e  sperm atozoa e x h ib i t e d  p r im a ry  and secondary

abnorm ali t ies  These ty p ic a l  fe a tu re s  of ch lam y d ia  in fec ted  semen 

was a lso  re p o r te d  by Storz et_ a l  (1976) and Eugster (1986)

Although s ix  sam ples  of seminal v e s ic u la r  sec re t io n s  w ere  screened  

from bu lls  su spec ted  to have seminal v e s ic u l i t i s  chlam yd a could not

be so la ted  from  any of them However co rynebac te r ium  could be iso 

la ted  from a l l  th e  sam ples  It  has been postu la ted  by Ball (1970)

th a t  ch lam y d ia  could be one of th e  p r im a ry  causes of the  seminal

v e s ic u l i t i s  syndrome In th e  long run secondary  b a c te r i a l  nfection 

may p redom inate  in ch ron ic  cases  These  secondary  in fec t ons may

f u r th e r  com plica te  th e  d sease  p ro cess  and may mask th e  p r im ary  cause
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R espiratory in fection

Two ch lam y d ia l  i so la te s  could be ob ta ined  from  15 pneumonic 

t is su e  p ro cessed  fo r  iso la t io n  The iso la t io n  ra te  of 13 396 ach ieved  

in th i s  s tudy  was f a r  g re a te r  than  t h a t  re p o r te d  by o th e r  w orkers  

P u ro h i t  and Gupta (1983) p ro cessed  pneumonic les ions  from  55 goats 

however they  w ere  su ccess fu l  in iso la t in g  ch lam y d ia  from  only one 

animal re su l t in g  n an iso la t io n  ra te  of 1 8% only L ikew ise  Gupta 

et al (1985) p ro cessed  102 pneumonic specim ens from  goats They 

were ab le  to iso la te  ch lam y d ia  from  a s ing le  specimen only The 

iso la t ion  ra te  ach ieved  in t h e i r  s tudy  was as low as 0 98/6 only 

However D ix it  and Kalra  (1984) iso la ted  ch lam y d ia  from 5096 cases 

of pneumonia m  goats a l though th e y  sc reened  only two specimens

One of th e  goats from which  ch lam y d ia  was i so la te d  had a s ign if i  

cant an t ib o d y  t i t r e  of 1 32 a lso  which  was again s u p p o r t iv e  se ro log ica l  

ev idence

Both th e se  iso la te s  w ere  obtained from  cases  in which  the  gross 

pa tho log ica l  les ions  were confined to th e  a n te r io r  po rt ions  of the  ap ica l  

and c a rd ia c  lobes  only The remaining lobes  of the  lungs were f r e e  

from gross  pa tho log ica l  changes Th is  f e a tu re  le the  loca liza t ion  

of the  les ions  to th e  a p ic a l  and c a rd ia c  lobes  has a lso  been rep o r ted  

by o th e r  w orkers  (P u ro h i t  and Gupta 1983 D ix it  and Kalra 1984) 

The ty p ic a l  g re y i s h  g ran u la r  a reas  of conso lida tion  r e p o r te d  by th e se  

w orkers  was not o b se rv e d  in th i s  p a r t i c u la r  case  The les ions compri

of th e  SVS
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sed completely consolidated g rey ish  ra ised  areas without any granular 

features Dixit and Kalra (1984) has c la r i f ie d  th a t  such lesions are 

found m cases complicated with b ac te r ia l  infection This was found 

to be true since bac te r ia  could be iso la ted  from both the pneumonic

lesions

Storz (1971) and Shewen (1980) were of the  view th a t  although

chlamydia might play a prim ary role in the  pathogenesis of rum nant 

pneumonia they by themselves induce r e la t iv e ly  mild signs of the

disease  The presence of o ther agents l ik e  bac te r ia  and viruses  was 

essen tia l  fo r  the development of an acute c l in ica l  condition

Another fea tu re  noted was th a t  the presence of pneumonic les ons 

m the  lungs could not be corelated  with any c lin ica l manifestations 

p r io r  to the slaughter  of the  animal The animals seemed to be apparen 

tly  normal in all aspects  The infection seemed to have lapsed into 

a sta te  of latency m the animal This so r t  of a long lasting latent 

or napparent infection has been documented m  severa l  species of am 

mals (Storz and Thornley 1966) According to Jawetz e t  al (1980)

and Shewen (1980) th is  could rep resen t  a well balanced host pa ras i te  

re la tionsh ip  resu lt  ng in prolonged often life  long pers is tence  of the 

infection Jawetz et al_ (1980) has generalized th a t  subcl m eal infection 

is the rule and overt  d isease  the except on in the natural host of 

these  agents

The present study could not mplicate chlam ydia as a cause of 

perinatal  m ortali ty  in k ids  which were screened Krishna and Mathur
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(1979) p r o c e s s e d  10 s a m p l e s  f o r  t h e  i s o l a t i o n  of c h l a m y d i a  an d  t h e y  

w e r e  s u c c e s s f u l  in  i s o l a t i n g  f o u r  s t r a i n s  of t h e  s a m e .  In a n o t h e r  e x t e n 

s i v e  s t u d y ,  K r i s h n a  an d  R a j y a  (1985) r e c o v e r e d  48 s t r a i n s  o f  c h l a m y d i a  

f r o m  80 s a m p l e s  t h a t  w e r e  p r o c e s s e d .  A t t h e  s a m e  t i m e  t h e y  w e r e

no t  a b l e  to  i s o l a t e  an y  b a c t e r i a  f r o m  t h e  s p e c i m e n s  f r o m  w h i c h  c h l a m y 

d i a  w as  r e c o v e r e d . H o w e v e r  in  t h e  p r e s e n t  s t u d y  b a c t e r i a  c o u ld  be  

i s o l a t e d  f r o m  a l l  t h e  s p e c im e n s  p r o c e s s e d .  I t  i s  l i k e l y  t h a t  ' i f  a t

a l l  a  c h l a m y d i a l  i n f e c t i o n  w as  p r e s e n t  t h a t  c o u l d  h a v e  b e e n  o v e r c o m e

b y  t h e  s e v e r e  b a c t e r i a l  i n f e c t i o n  p r e s e n t .

A l t h o u g h  f o u r  c a s e s  of p n e u m o n ia  in  s h e e p  w e r e  s c r e e n e d ,  c h l a m y 

d i a  c o u ld  n o t  b e  i s o l a t e d  f r o m  a n y  of t h e  c a s e s .  P u r o h i t  an d  G u p ta

(1983) p r o c e s s e d  p n e u m o n ic  l e s i o n s  f r o m  52 s h e e p  an d  w e r e  s u c c e s s f u l  

in  i s o l a t i n g  c h l a m y d i a  f r o m  tw o  c a s e s  o n l y .  L i k e w i s e  G u p ta  et_ a l .  

(1985) w e r e  a b l e  to  o b t a i n  o n ly  t h r e e  i s o l a t e s  of c h l a m y d i a  f r o m  69 

c a s e s  of p n e u m o n ia .  E v e n t h o u g h  b o th  t h e s e  w o r k e r s  s c r e e n e d  a  c o n s i d e r 

a b l e  n u m b e r  of s a m p l e s  t h e  i s o l a t i o n  r a t e  w a s  r e l a t i v e l y  l o w .  V ie w e d

f r o m  t h i s  c o n t e x t  t h e  p o s s i b i l i t y  of iso la tion" :  a  c h l a m y d i a l  a g e n t  f r o m

f o u r  s a m p l e s  w a s  q u i t e  r e m o t e  an d  i s o l a t i o n  w o u ld  h a v e  b e e n  s u c c e s s f u l  

h a d  m o re  n u m b e r  of s a m p l e s  b e e n  p r o c e s s e d .

G u p ta  et_ a l ,  (1 9 8 5 )  c o u ld  o b t a i n  o n ly  one  i s o l a t e  of c h l a m y d i a  

f r o m  a  t o t a l  of 63 b o v i n e  p n e u m o n ic  s p e c i m e n s  p r o c e s s e d .  C o n s i d e r i n g

t h i s  e x t r e m e l y  low  r a t e  of i s o l a t i o n  i t  co u ld '  n o t  h a v e  b e e n  p o s s i b l e

to  a c h i e v e  an  i s o l a t i o n  f r o m  j u s t  tw o  s a m p l e s  p r o c e s s e d  a s  in  t h e  

p r e s e n t  s t u d y .
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O t h e r  i n f e c t i o n s

A c a s e  e a c h  of c o n j u n c t i v i t i s  an d  p o l y a r t h r i t i s  t h a t  w e r e  s c r e e n e d  

f o r  c h l a m y d i a l  a g e n t s ,  w e r e  fo u n d  to  b e  n e g a t i v e ,  p r o b a b l y  d u e  to

t h e  f a c t  t h a t  t h e  n u m b e r  of c a s e s  s c r e e n e d  w e r e  to o  lo w  to  a c h i e v e

an i s o l a t i o n .

Serodiagnosis

T h e  d i a g n o s i s  of c h l a m y d i a l  i n f e c t i o n s  of c a t t l e ,  g o a t s  a n d  s h e e p  

i s  b a s e d  m a i n l y  on s e r o l o g i c a l  p r o c e d u r e s  b e c a u s e  t h e  i s o l a t i o n  of 

t h e  a g e n t  r e m a i n s  a  d i f f i c u l t  an d  t i m e  c o n s u m in g  t a s k  ( P e r e s - M a r t i n e z

_et aT.,, 1986; S c h m e e r  o t  a h ,  1 9 8 7 ) .  T h i s  i s  b e c a u s e  of t h e  f a c t  t h a t

t h e  d e t e c t i o n  o f t h e  s p e c i f i c  a n t i b o d i e s  in  t h e  s e r a  of i n f e c t e d  a n im a l s  

i s  a  c l e a r  i n d i c a t i o n  o f t h e  p r e v a l e n c e  of c h l a m y d i a l  i n f e c t i o n s  in 

t h e  p o p u l a t i o n ,  s i n c e  t h e s e  a n t i b o d i e s  a r e  i n d u c e d  o n ly  b y  c h l a m y d i a  

and  no o t h e r  a g e n t  i s  c a p a b l e  of i n d u c i n g  s u c h  a n t i b o d i e s  ( M a i e r h o f e r  

and  S t o r z ,  1 9 6 9 ) .  In  t h e  p r e s e n t  s t u d y  t h e  s e r o l o g i c a l  s u r v e y  w as  

c a r r i e d  to, d e t e r m i n e  t h e  m a g n i tu d e  of c h l a m y d i a l  i n f e c t i o n  am ong  t h e  

l i v e s t o c k  p o p u l a t i o n  o f K e r a l a .

Among t h e  18 s e r u m  s a m p l e s  f r o m  b o v i n e s  w i t h  a  h i s t o r y  of a b o r 

t i o n / s t i l l  b i r t h  s i x  of t h e m  r e v e a l e d  a s i g n i f i c a n t  a n t i b o d y  t i t r e  in  

t h e m .  As p e r  t h e  p r e s e n t  s t u d y  t h e  s e r o p r e v a l e n c e  r a t e  w as  33,.3%. 

T h i s  w as  s i g n i f i c a n t l y  h i g h e r  t h a n  t h a t  r e p o r t e d  b y  F r i i s  (1967) w h o

b y  m ean s  of t h e  CF t e s t  d e t e c t e d  t h e  p r e s e n c e  of c h l a m y d i a l  a n t i b o d i e s  

in  6.3% of c a t t l e  t h a t  h a d  a b o r t e d .  S i m i l a r l y  S c h o e n e  (1 9 7 1 )  a l s o  

r e p o r t e d  a  l o w e r  s e r o p r e v a l e n c e  r a t e  of 24.5%  a f t e r  h e  s c r e e n e d  687
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c a s e s  of a b o r t i o n  b y  t h e  CF t e s t .  O g n y an o v  (1 9 7 0 )  on t h e  o t h e r  h a n d  

c o u ld  d e t e c t  t h e  p r e s e n c e  of c h l a m y d i a l  a n t i b o d i e s  in  62 of t h e  121 

co w s  t h a t  h a d  a b o r t e d .

T h e  h i g h  r a t e  of s e r o p r e v a l e n c e  in  m o u n ta in o u s  t r a c t s  e n d e m ic  

f o r  EBA h a v e  b e e n  r e p o r t e d  b y  s e v e r a l  w o r k e r s  (K en n ed y  e t  a l . , 1960; 

M c K e r c h e r , 1969; E u g s t e r , 1 9 8 6 ) .  . T h e  r e s u l t s  of t h e  PHA t e s t  p r o v e d  

t h a t  t h i s  f e a t u r e  w as  v e r y  m u c h  t h e  same, in  t h e  s t a t e  of K e r a l a .  

Among t h e  13 s e r u m  s a m p l e s  c o l l e c t e d  f ro m ' t h e  h i l l  t r a c t  s i x  of th e m  

h a d  a  s i g n i f i c a n t  a n t i b o d y  l i t r e .  At t h e  sam e, t i m e  a l l  t h e  f i v e  s e r u m  

s a m p l e s  s c r e e n e d  f r o m  t h e  p l a i n  w e r e  n e g a t i v e  f o r  c h l a m y d i a l  a n t i b o d i e s .

Out- of 14 s e r u m  s a m p l e s  f r o m  g o a t s  w i t h  a h i s t o r y  of a b o r t i o n /  

s t i l l  b f r t h  s c r e e n e d  b y  t h e  PHA t e s t  tw o  h a d  p o s i t i v e  a n t i b o d y  t i t  re.

g i v i n g  t h e  s e r o p r e v a l e n c e  r a t e  of 14.3% in  t h e  p r e s e n t  s t u d y .  G u p ta  

e t  a l . (1983) r e p o r t e d  a  h i g h  s e r o p r e v a l e n c e  r a t e  of 22.7%., D i x i t

e t  a l . . (1980) a l s o  r e p o r t e d  an e x t r e m e l y  h i g h  s e r o p r e v a l e n c e  r a t e  

of 90.9% a f t e r  s c r e e n i n g  11 s e r a  s a m p l e s  f r o m  g o a t s  w i t h  a  h i s t o r y b -  

of a b o r t i o n .  T h e  p r e s e n t  s t u d y  t h u s  g a v e  an  i n d i c a t i o n  t h a t  c h l a m y i d a  

c o u ld  a l s o  b e  an  e t i o l o g i c a l  a g e n t  r e s p o n s i b l e  f o r  th e .  c a p r i n e  a b o r t i o n s  

r e p o r t e d  f r o m  t h e  p l a i n s  of K e r a l a .

O n ly  t h r e e  s e r u m  s a m p l e s  f r o m  b o v i n e s  w i t h  a  h i s t o r y  of r e t e n t i o n  

of p l a c e n t a  w e r e  s c r e e n e d  b y  t h e  PHA t e s t .  In  s p i t e  of t h i s  s m a l l

n u m b e r  s c r e e n e d  a  s i g n i f i c a n t  a n t i b o d y  t i t  r e  c o u l d  b e  d e t e c t e d  in  one 

of t h e  a n im a l  s c r e e n e d . T h e  lo n e  s e r o p o s i t i v e  a n im a l  h a d  c a l v e d  

n o r m a l l y  15 d a y s  p r i o r  to  t h e  c o l l e c t i o n  of t h e  s e r u m  s a m p l e .  T h e

r e s u l t s  of t h e  p r e s e n t  s t u d y  p r o v e s  t h a t  i n t r a u t e r i n e  c h l a m y d i a l  i n f e c t i o n



n e e d  n o t  a l w a y s  r e s u l t  in  an  a c u te  s y n d r o m e  l i k e  a b o r t i o n / s t i l l  b i r t h .

M i l d e r  c l i n i c a l  c o n d i t i o n s  l i k e  r e t e n t i o n  of p l a c e n t a  c o u ld  a l s o  r e s u l t  

f r o m  s u c h  i n f e c t i o n  a l t h o u g h  t h e y  m i g h t  n o t  h a v e  t h e  s a m e  m a g n i tu d e  

and  e c o n o m ic  i m p o r t a n c e  a s  t h a t  of EBA.

T h e  p r e s e n t  s t u d y  c o u ld  p r o v e  s e r o l o g i c a l l y  t h a t  c h l a m y d i a l

a g e n t s  i s  a s s o c i a t e d  w i t h  t h e  r e p e a t  b r e e d i n g  p r o b l e m s  e n c o u n te r e d

in t h e  r u m i n a n t s  of K e r a l a .  A l t h o u g h  t h e  c o n d i t i o n  i s  n o t  an  a c u te  

one w h i c h  w a r r a n t s  an  i m m e d ia t e  a t t e n t i o n  i t  h a s  g r e a t  s i g n i f i c a n c e

in  t h e  lo n g  t e r m  u t i l i t y  of t h e  a n i m a l .  J a h n  et_ a l .  (1972) e x a m in e d  

28 h e r d s  of c a t t l e  w i t h  i n f e r t i l i t y  p r o b l e m s  an d  c o u ld  f i n d  t h a t  of 

439 a n i m a l s ,  68% w e r e  s e r o p o s i t i v e  w h i l e  a n o t h e r  18% w e r e  s u s p i c i o u s

c a s e s .  H o w e v e r ,  t h e  p r e s e n t  s t u d y  c o u ld  n o t  e s t a b l i s h  s u c h  a  h ig h  

s e r o p r e v a l e n c e  r a t e  am ong  t h e  r e p e a t  b r e e d i n g  c a t t l e  of K e r a l a .  Among 

65 r e p e a t  b r e e d e r s  s c r e e n e d ,  12, h a d  a  s i g n i f i c a n t  a n t i b o d y  t i t r e  g i v i n g  

a s e r o p r e v a l e n c e  r a t e  of 18.5%. T h e  r e s u l t s  of t h e  p r e s e n t  s t u d y  

w as  m o r e  o r  l e s s  in  a g r e e m e n t  w i t h  t h a t  r e p o r t e d  b y  M i s h r a  an d  M i s h r a  

(1985) w h o  s c r e e n e d  30 s e r a  s a m p l e s  f r o m  r e p e a t  b r e e d e r s  a n d  r e p o r t e d  

a  s e r o p r e v a l e n c e  of 23 .3% .

T h e r e  i s  e v e r y  l i k e l y h o o d  t h a t  r e p e a t  b re e d - in g  on a c c o u n t  of 

c h l a m y d i a l  i n f e c t i o n  m i g h t  b e  of g r e a t e r  r e l e v a n c e  in  t h e  c a t t l e  of

t h e  h i l l  t r a c t s  t h a n  in  t h e  p l a i n s .  Among t h e  a n i m a l s  in  t h e  h i l l  

t r a c t  t h r e e  o u t  of f i v e  (60%) of th e m  h a d  a  s i g n i f i c a n t  a n t i b o d y  t i t r e  

w h i l e  in  t h e  p l a i n s  o n ly  n in e  o u t  of 60 (15%) a n i m a l s  w e r e  p o s i t i v e .

T w e n ty  p e r c e n t  of t h e  r e p e a t  b r e e d i n g  g o a t s  w e r e  fo u n d  to  h a v e

s i g n i f i c a n t  a n t i b o d y  t i t r e s  a g a i n s t  c h l a m y d i a .  T h e  r e s u l t s  of t h e  p r e s e n t

132
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s t u d y  i n d i c a t e  t h a t  t h i s  o r g a n i s m  c o u ld  d e f i n i t e l y  h a v e  a  r o l e  to  p l a y  

in  r e p e a t  b r e e d i n g  am ong  g o a t s  j u s t  a s  in  t h e  c a s e  of c a t t l e .

T h e  i m p o r t a n c e  of c h l a m y d i a  a s  an  e t i o l o g i c a l  a g e n t  in  r e s p i r a t o r y

t r a c t  i n f e c t i o n  am ong  c a t t l e  c o u ld  b e  e s t a b l i s h e d  s e r o l o g i c a l l y  in  t h e  

p r e s e n t  s t u d y .  Among s i x  co w s  s c r e e n e d  w i t h  r e s p i r a t o r y  t r a c t  i n f e c t i o n  

tw o  h a d  p o s i t i v e  a n t i b o d y  t i t r e s  of 1 :1 6  a n d  a b o v e .  T h e  s e r o p r e v a 

l e n c e  r a t e  of 3 3 .3  % d e t e c t e d  in  t h i s  s t u d y  w a s  f a r  l o w e r  t h a t  r e p o r t e d  

b y  O g n y a n o v  ( 1 9 7 6 ) .  He s c r e e n e d  359 s e r u m  s a m p l e s -  f r o m  c a t t l e  f a r m s  

w i t h  a  h i s t o r y  of a b o r t i o n  .and p n e u m o n ia ,  an d  '54  %' ' of: t h e  a n im a l s  

r e a c t e d  t o  t h e  c h l a m y d i a l  a n t i g e n  in  t h e  CF t e s t .

T h e  p r e s e n t  s t u d y  c o u ld  e s t a b l i s h  t h e  p r e v a l e n c e  of c h l a m y d i a l  

a n t i b o d i e s  in  t h e  s e r u m  of g o a t s  an d  s h e e p  s u f f e r i n g  f r o m  p n e u m o n ia .  

A t o t a l  of 28 s e r u m  s a m p l e s  f r o m  g o a t s  h a v i n g  h a d  p n e u m o n ia  w e r e  

s c r e e n e d  ’ b y  m ean s  of t h e  PHA t e s t  a n d  s i x  of t h e m  w e r e  fo u n d  t o  h a v e  

p o s i t i v e  a n t i b o d y  t i t r e s  r a n g in g  f r o m  1 :1 6  to  1 : 6 4 .  T h e  i s e r o p r e v a l a n c e  

r a t e  o b t a i n e d  in  t h i s  s t u d y  w as  21.4% as  a g a i n s t  9.2% r e p o r t e d  b y  

P u r o h i t  an d  G u p ta  (1 9 8 3 ) .  T h e y  s c r e e n e d  s e r a  s a m p l e s  f r o m  294 g o a t s  

w i t h  p n e u m o n ia  an d  fo u n d  t h a t  27 of t h e m  h a d  a  CF t i t r e  of 1 :8  an d

a b o v e .  In  t h e  p r e s e n t  s t u d y  if t h e  p o s i t i v e  b a s e  t i t r e  w as  f i x e d  a t

1 :8  t h e  s e r o p r e v a l e n c e  r a t e  w as  as  m u ch  a s  28 .6% . T h e  c o n c u r r e n t

r e s u l t s  of i s o l a t i o n  o b t a i n e d  in  t h i s  s t u d y  s u b s t a n t i a t e d  t h e  s i g n i f i c a n c e  

of t h e  h i g h e r  s e r o p r e v a l e n c e  r a t e  o b t a i n e d  in  t h i s  s t u d y .  In t h e  p r e s e n t  

s t u d y  c h l a m y d i a  c o u ld  b e  i s o l a t e d  f r o m  2 o u t  of t h e  15 s a m p l e s  p r o c e 

s s e d  g i v i n g  an  i s o l a t i o n  r a t e  of 13.3% . On t h e  o t h e r  h a n d  P u r o h i t

an d  G u p ta  (1983) w h o  c a r r i e d  o u t  c o n c u r r e n t  i s o l a t i o n  a t t e m p t s  a lo n g
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w i t h  s e r o l o g i c a l  s t u d i e s  c o u ld  r e p o r t  t h e  i s o l a t i o n  of a  s i n g l e  c h l a m y d i a l  

s t r a i n  f r o m  55 s a m p l e s  p r o c e s s e d . T h e  i s o l a t i o n  r a t e  a c h i e v e d  b y

t h e s e  w o r k e r s  w a s  a s  lo w  a s  1.8% o n l y .

T h e  p r e s e n t  s t u d y  w a s  a b l e  to  i s o l a t e  c h l a m y d i a  f r o m  t h e  p n eu m o 

n ic  l e s i o n  of a  g o a t  w h o s e  s e r u m  h a d  a  s i g n i f i c a n t  a n t i b o d y  t i t r e  a g a i n s t  

t h i s  o r g a n i s m .  T h e  c o n c u r r e n t  i s o l a t i o n  of c h l a m y d i a l  a lo n g  w i t h  t h e

d e m o n s t r a t i o n  of an  s i g n i f i c a n t  a n t i b o d y  t i t r e  w a s  a d e q u a t e  p r o o f  t h a t  

t h i s  a g e n t  i s  an  i m p o r t a n t  e t i o l o g i c a l  a g e n t  in  c a p r i n e  p n e u m o n ia .

O n ly  10 s e r u m  s a m p l e s  f r o m  s h e e p  w i t h  p n e u m o n ia  w e r e  s c r e e n e d

b y  m ean s  of t h e  PHA t e s t .  I n s p i t e  of th e ,  s m a l l  n u m b e r 1 of s e r u m  s a m p le s

s c r e e n e d  one  of t h e m  h a d  a s i g n i f i c a n t  a n t i b o d y  t i t r e  of 1 : 1 6 .  H o w e v e r  

i f  t h e  l o w e r  b a s e  t i t r e  of 1 :8  w as  t a k e n  a s  t h e  p o s i t i v e  t i t r e  t h e r e

w as  y e t  a n o t h e r  p o s i t i v e  s a m p l e .  P u r o h i t  an d  G u p ta  (1 9 8 3 )  t e s t e d

204 s e r a  f r o m  s h e e p  w i t h  a  h i s t o r y  of p n e u m o n ia  b y  m e a n s  of t h e  CF 

t e s t  a n d  r e p o r t e d  t h a t  32 s a m p l e s  h a d  a  s i g n i f i c a n t  t i t r e  of 1 :8  an d

a b o v e .  T h e  s e r o p r e v a l e n c e  r a t e  of 15.7% r e p o r t e d  b y  t h e s e  w o r k e r s  

w as  l o w e r  t h a n  t h e  20% o b t a i n e d  in  ' t h e  p r e s e n t  s t u d y .

T h e  r e s u l t  of t h e  PHA t e s t  r e v e a l e d  t h a t  t h e  s e r o p r e v a l e n c e

r a t e  w as  s i g n i f i c a n t l y  h i g h e r 1 t h a n  t h e  p r e v a l e n c e  r a t e  d e t e r m i n e d  b y  

t h e  i s o l a t i o n  t e c h n i q u e s . Among 92 s e r a  s a m p l e s  of b o v i n e s  t h a t  w e r e  

s c r e e n e d  21 s a m p l e s  h a d  a  s i g n i f i c a n t  a n t i b o d y  t i t r e  of 1 :1 6  a n d  a b o v e  

g i v i n g  a  s e r o p r e v a l e n c e  r a t e  of 22 .8% . H o w e v e r  t h e  i s o l a t i o n  r a t e

w as  o n ly  14.6%.

In  c a p r i n e  o u t  of a  t o t a l  of 67 s a m p l e s  t e s t e d  b y  t h e  PHA t e c h n i -



q u e  13 w e r e  p o s i t i v e  e x h i b i t i n g  • a n t i b o d y  t i t r e s  of 1 :1 6  a n d  a b o v e  i n d i c a 

t i n g  a  19.4% s e r o p o s i t i v i t y . But t h e  i s o l a t i o n  r a t e  w as  o n ly  8%.

T h u s  b o t h  in  b o v i n e s  an d  c a p r i n e s  s e r o p r e v a l e n c e  w as  fo u n d  to  

b e  g r e a t e r  t h a n  t h e  i s o l a t i o n  r a t e  an d  h e n c e  i s o l a t i o n  c a n n o t  be, e f f e c t e d  

f r o m  a l l  s e r o p o s i t i v e  a n i m a l s .

T h e  s e r o p r e v a l e n c e  r a t e  of c h l a m y d i o s i s  in  b o v i n e s  in  t h e  h i l l  

t r a c t s  w a s  f o u n d  t o  b e  s i g n i f i c a n t l y  g r e a t e r  t h a n  in  t h e  p l a i n s .  Among 

27 s e r a  s a m p l e s  of b o v i n e s  o b t a i n e d  f r o m  t h e  h i l l  t r a c t s  of K e r a l a  

12 h a d  a  p o s i t i v e  t i t r e  g i v i n g  a  s e r o p r e v a l e n c e  r a t e  of 44.4% as  a g a i n s t  

t h e  c o r r e s p o n d i n g  v a l u e ,  of 13.8% f o r  t h e  s e r a  c o l l e c t e d  f r o m  t h e  p l a i n s .  

T h e  g r e a t e r  s e r o p r e v a l e r i c e  r a t e  in  h i l l  t r a c t  i s  c o r r a b o r a t i v e  to  t h e  

h i g h e r  i s o l a t i o n  r a t e  a l s o  f r o m  h i l l  t r a c t s  as. e v i d e n c e d  b y  35.3%  i s o l a 

t io n  f r o m  17 s a m p l e s  of b o v i n e  o r i g i n  f r o m  h i l l  t r a c t  a n d  0% i s o l a t i o n  

f r o m  24 s a m p l e s  f r o m  t h e  p l a i n s .

A s t r i c t  g e o g r a p h i c  l i m i t a t i o n  of EBA to  t h e  m o u n ta in o u s  t r a c t s  

i s  a  w e l l  d o c u m e n te d  f a c t  ( K e n n e d y  et_ a l . ,  1 9 6 0 ; M c K e r c h e r ,  1969; E u g s t e r ,  

1986; K im s e y ,  1 9 8 6 ) .  T h e  r e s u l t s  o b t a i n e d  a n d  t h e  o b s e r v a t i o n s  m a d e  

in  t h e  p r e s e n t  s t u d y  w e r e  in  c o n c u r r e n c e  w i t h  t h o s e  s t a t e d  b y  t h e  

a b o v e  w o r k e r s .  T h e  p r e s e n t  s t u d y  a l s o  i n d i c a t e d  t h a t  p r o b l e m s  l i k e  

r e t e n t i o n  of p l a c e n t a ,  r e p e a t  b r e e d i n g  a n d  r e s p i r a t o r y  t r a c t  i n f e c t i o n s  

on a c c o u n t  of C . p s i t t a c i  c o u ld  b e  m o re  p r e v a l e n t  am ong  b o v i n e s  of 

t h e  h i l l  t r a c t s  t h a n  in  t h e  p l a i n s  a s  w a s  e v i d e n c e d  b y  t h e  g r e a t e r  

s e r o p r e v a l e n c e  c o r r e l a t e d  w i t h  t h e  h i s t o r y  of t h e  tw o  o r g a n i s e d  f a r m s  

A an d  B l o c a t e d  in  t h e  h i g h  r a n g e s  of K e r a l a .
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T h e  p r e v a l e n c e  of c h l a m y d i a l  i n f e c t i o n  in  f a r m  A c o u ld  b e  p r o v e d

b y  b o t h  i s o l a t i o n  and  s e r o l o g i c a l  m e a n s .  T h e  i s o l a t i o n  of c h l a m y d i a

f r o m  b o t h  the ;  c a s e s  o f  a b o r t i o n s  in  t h i s  f a r m  w a s  a b s o l u t e  p r o o f  of 

t h e  s a m e .  T h e  f a c t  t h a t  t h e  f a r m  i s  f r e e  f r o m  so m e  of t h e  o t h e r  com m o

n ly  e n c o u n t e r e d  e t i o l o g i c a l  a g e n t s  r e s p o n s i b l e  f o r  a  h i g h  r a t e  of a b o r t i o n  

in  c a t t l e  p o i n t s  t o  t h e  p o s s i b i l i t y  t h a t  t h i s  a g e n t  c o u ld  b e  r e s p o n s i b l e  

f o r  t h e  h i g h  r a t e  of a b o r t i o n  e n c o u n t e r e d  in  t h e  f a r m .  T h e  c l a s s i c a l

f e a t u r e s  of EBA l i k e  t h e  s u d d e n  o n s e t  w i t h o u t  a n y  p r e m o n i t o r y  s i g n s ,  

h i g h  i n c i d e n c e  am ong  h e i f e r s  w h i c h  g r a z e d  on t h e  m o u n ta in o u s  t e r r a i n  

an d  l a t e  a b o r t i o n s  a s  d e s c r i b e d  b y  o t h e r  w o r k e r s  ( M c K e r c h e r , 1969;

S t o r z ,  1971; S h e w e n ,  1980; K i m s e y , : 1986) w e r e  a l s o  o b s e r v e d  in  t h i s  

f a r m .  T h e  c o l l o q u i a l l y  u s e d  t e r m  f o r  EBA n a m e l y  " F o o t h i l l  a b o r t i o n "  

w as  fo u n d  to  b e  m o s t  a p p r o p r i a t e  in  t h i s  c a s e  a l s o .  L i k e w i s e  t h e  

s i g n i f i c a n t  PHA t i t r e  am ong  t h r e e  of t h e  s i x  a b o r t e d  a n i m a l s  w as  an

a d d i t i o n a l  e v i d e n c e  f o r  t h e  i n c r i m i n a t i o n  of c h l a m y d i a l  a g e n t s  f o r  t h e  

h i g h  r a t e  of a b o r t i o n  in  t h e  f a r m . T h e  c h l a m y d i a l  i n f e c t i o n  on t h e

f a r m  w as  n o t  m e r e l y  c o n f in e d  to  c a s e s  of a b o r t i o n  a l o n e .  As r e p o r t e d

b y  w o r k e r s  l i k e  S to r z  ( 1 9 7 1 ) ,  J a h n  e t  a l . ’ (1 9 7 2 )  an d  E u g s t e r  (1 9 8 6 )  

i t  w as  a l s o  r e s p o n s i b l e  f o r  c a u s in g  r e t e n t i o n  of p l a c e n t a  a n d  r e p e a t  

b r e e d i n g  p r o b l e m s .  A s e r o p o s i t i v e  a n im a l  w as  d e t e c t e d  am ong tw o  

a n i m a l s  w i t h  t h e  p r o b l e m  of r e t e n t i o n  of p l a c e n t a .  Of1 t h e  tw o  s e r a  

s a m p l e s  f r o m  r e p e a t  b r e d e r s  one  w a s  p o s i t i v e  w i t h  a  r e l a t i v e l y  h i g h  

t i t r e  of 1 :6 4 .

T h e  p e c u l i a r i t y  of t h e  t o p o g r a p h y  of t h e  t e r r a i n ,  a g r q -  c l i m a t i c  

c o n d i t i o n s  an d  m a n a g e m e n ta l  p r a c t i c e s  m i g h t  b e  c o n d u c i v e  f o r  t h e  p e r p e -
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t u a t i o n  of t h e  i n f e c t i o n  w i t h i n  t h e  h e r d .  T h e  c o o l ,  r e l a t i v e l y  h u m id

c l i m a t i c  c o n d i t i o n  p r e v a i l i n g  t h r o u g h o u t  t h e  y e a r  c o u ld  h a v e  f a v o u r e d

t h e  p r o l o n g e d  s u r v i v a l  of t h e  o r g a n i s m  o u t s i d e  t h e  a n im a l s  b o d y .

I t  i s  a l s o  p o s s i b l e  t h a t  m an y  of t h e  a n i m a l s  m i g h t  b e  e x c r e t i n g  t h e  

o r g a n i s m  in  l a r g e  n u m b e r s  e s p e c i a l l y  t h r o u g h  t h e  d u n g ,  a s  c h l a m y d i a l  

o r g a n i s m s  h a v e  b e e n  i s o l a t e d  f r o m  t h e  f a e c e s  of n o r m a l  c a t t l e  b y  W ilson  

(1963) an d  S to r z  ( 1 9 6 8 ) .  T h e  p r a c t i c e  of a l l o w i n g  t h e  a n i m a l s  t o  p a s t u r e  

on t h e  f o o t h i l l s  w o u ld  h a v e  f a c i l i t a t e d  t h e  r a p i d  an d  m a s s i v e  c o n t a m i n a 

t i o n  of t h e  p a s t u r e  w i t h  t h e  i n f e c t e d  d u n g .  S h e w e n  (1 9 8 0 )  i s  a l s o

of t h e  v i e w  t h a t  i n a p p a r e n t  i n t e s t i n a l  i n f e c t i o n  m ay  p l a y  a  r o l e  in

t h e  .m a in te n a n c e  an d  p a t h o g e n e s i s  of c h l a m y d i a l  a b o r t i o n  am ong r u m i n a n t s .  

T h e  t i c k s  b e lo n g in g  to  t h e  g en u s  R h i p i c e p h a l u s  fo u n d  on t h e s e  a n im a ls  

c o u ld  h a v e  a l s o  m a i n t a i n e d  t h e  i n f e c t i o u s  c y c l e .  B l a n c o - L o i z e l i e r (1971) 

w as  a b l e  to  i s o l a t e  c h l a m y d i a  f r o m  R h i p i c e p h a l u s  t i c k s  fo u n d  in  i n f e c t e d  

f a r m s .

A v e n e r a l  t r a n s m i s s i o n  of t h e '  i n f e c t i o n  i s  a l s o  p r o p o s e d  b e c a u s e

c h l a m y d i a  c o u ld  b e  i s o l a t e d  f r o m  f o u r  of t h e  f i f t e e n  s e m e n  s a m p l e s  

o b t a i n e d . f r o m  b u l l s  t h a t  w e r e  m a i n t a i n e d  in  t h i s  f a r m .  A l th o u g h  o n ly  

good q u a l i t y  s e m e n  w as  c o n s i s t e n t l y  u s e d  f o r  i n s e m i n a t i o n  i t  w as  p o s s i b l e  

t h a t  s e m e n  f r o m  m i l d l y  i n f e c t e d  b u l l s  w i t h o u t  a n y  s i g n i f i c a n t  c h a n g e  

in  i t s  q u a l i t y  m i g h t  h a v e  b e e n  u s e d  f o r  i n s e m i n a t i o n .  S h e w e n  (1980)

o b s e r v e d  t h a t  in  m an y  h e r d s  w h e r e  c h l a m y d i a l  a b o r t i o n  w as  e n d e m ic

i t  w as  a l s o  p o s s i b l e  to  i s o l a t e  c h l a m y d i a  f r o m  t h e  s e m e n  u s e d  f o r  

i n s e m i n a t i n g  the* a n i m a l s .

T h e  p r e s e n c e  of a  s i g n i f i c a n t  a n t i b o d y  t i t r e  i n  f i v e ,  o u t  of t h e
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t e n  s e r u m  s a m p l e s  s c r e e n e d  i n d i c a t e s  an  o v e r a l l  s e r o p r e v a l e n c e  r a t e  

of 50% a m o n g  t h e  a n i m a l s  of t h i s  f a r m .

A l th o u g h  no a t t e m p t s  f o r  t h e  i s o l a t i o n  of c h l a m y d i a  f r o m  t h e  

a n im a ls ,  of f a r m  B w as  m a d e ,  t h e  p r e v a l e n c e  of t h i s  i n f e c t i o n  w as  p r o v e d  

s e r o l o g i c a l l y .  T h r e e  o u t  of s e v e n  s e r u m  s a m p l e s  s c r e e n e d  f r o m  a n im a l s  

w i t h  t h e  h i s t o r y  of a b o r t i o n  w e r e  fo u n d  p o s i t i v e .  R e p e a t e  b r e e d i n g  

p r o b l e m s  w as  .a lso  p r e v a l e n t  in  t h i s  f a r m  an d  tw o  of t h r e e  s u c h  a n im a l s  

s c r e e n e d  w e r e  fo u n d  to  b e  p o s i t i v e .  L i k e w i s e  a  s i g n i f i c a n t  a n t i b o d y  

t i t r e  c o u ld  b e  d e t e c t e d  am ong  tw o  of t h e  s i x  a n i m a l s  w i t h  r e s p i r a t o r y  

t r a c t  i n f e c t i o n .  T h e  o v e r a l l  s e r o p r e v a l e n c e  am ong  t h e  a n im a l  s c r e e n e d  

w as  4 3 .8  %

B o th  t h e  c l i m a t i c  c o n d i t i o n s  a s  w e l l  a s  t h e  m a n a g e m e n ta l  p r a c t i c e s  

a d o p t e d  in  t h i s  f a r m  w e r e  i d e n t i c a l  to  t h o s e  of f a r m  A. T h u s  t h e

p e r p e t u a t i o n  of t h e  c h l a m y d i a l  i n f e c t i o n  in  f a r m  B c o u ld  b e  a t t r i b u t e d  

to  t h e  s a m e  r e a s o n s  a s  t h a t  on f a r m  A.

An i m p o r t a n t  p o i n t  t h a t  c o u ld  b e  i n f e r r e d  f r o m  t h e  h i s t o r y  of

t h e  f a r m  B w a s  t h a t  t h e  i n f e c t i o n  h a d  b ec o m e *  e n z o o t i c  in  t h e  h e r d

o v e r  a  p e r i o d  of t i m e .  E i g h t  y e a r s  b a c k  w h e n  t h e  a b o r t i o n  r a t e  in  

t h e  h e r d  w a s  a s  h i g h  a s  60%, t h a t  c o u ld  h a v e  b e e n  w h e n  t h e  i n f e c t i o n

w as  n e w ly  i n t r o d u c e d  i n t o  t h e  h e r d . L a t e r  on t h e  i n f e c t i o n  s e e m s

to  h a v e  g r a d u a l l y  e s t a b l i s h e d  a s  a  c h r o n i c  one  a s  e v i d e n t  f r o m  t h e

f a c t ,  t h a t  a t  t h e  t i m e  of t h e  p r e s e n t  s c r e e n i n g  t h e  a b o r t i o n  r a t e  am ong

t h e  p r e g n a n t  a n i m a l s  h a d  b e e n  r e d u c e d  t o  l e s s  t h a n  10%. M c K e r c h e r  

(1969) a n d  E u g s t e r  (1 9 8 6 )  h a v e  o b s e r v e d  t h a t  in  f r e s h  e p i z o o t i c s ,  t h e  

a b o r t i o n  r a t e  am ong p r e g n a n t  a n i m a l s  r a n g e d  f r o m  25% -  75% o r  e v e n



higher Another important observation confirming that the infection 

was enzootic in the herd was tha t only heifers  of the herd aborted 

If cows aborted they were the ones tha t were newly introduced into 

th is  herd from an outside source McKercher (1969) has also observed 

that m enzootic areas only the native heifers m th e ir  f i r s t  gestation 

or cattle  introduced from an area f r e e  of the disease would abort

Attempts to isolate chlamydia from f ive  cases each of abortion 

and perinatal m ortality  in kids of the goat farm was not successful 

But seroprevalence could be demonstrated in th is  farm Chlamydial 

antibodies could be detected in two out of the ten sera  samples of 

abo r t io n /s t i l l  b i r th  cases Besides among the 18 sera  samples collected 

from repeat b reeders  four had significant antibody t i t r e s  The total 

prevalence ra te  among the goats screened was 21 4°o The present study 

revealed th a t  chlamydial infections in goats could be one of the impor 

tant fac tors  contributing to the economic losses

Elucidation of the identity of the isolates 

Immunof luor escence

Sharma et_ al_ (1982) Kr shna and Rajya (1985) and Mishra and 

Mishra (1985) used the d irec t  fluorescent antibody staining technique 

to confirm the r isolates as chlamydia obtained during th e ir  investiga 

tions In the present study also the same technique was used for 

the confirmation of the isolates which had other cha rac te r is t ic  features 

of chlamydia All the isolates revealed the  specific apple green fluore 

sence when they were stained with the known FITC conjugated chlamydial
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hyperimmune se ra  Thus the d i re c t  f luorescent antibody staining techni 

que was able to confirm the iden ti ty  of a l l  the iso la tes  as chlamydia

In addition  to th is  the fluorescent antibody staining technique 

was able to d is t  nguish the two d is t in c t  developmental forms of th is  

organism The smaller sp h e r ica l  f luoresc  ng bodies which were more 

numerous were the  elementary bodies The re t icu la te  bodies were identi 

f ied as large plaque l ik e  fluorescing masses which were fewer in number

Following fluorescent antibody staining the c h a ra c te r i s t ic  m trace llu  

lar location of these  agents could be iden tif ied  m  the peritoneal macro 

phages of infected mice and guinea pigs Within the macrophages the 

organism could be iden tif ied  as two d s t inc t  types of fluorescencmg 

inclusions type one as dense groupings of granular bodies at the polar 

region and type two as diffused polar fluorescence Blanco Loizelier 

(1971) had reported  the  presence of a th i rd  type  of f luorescing inclusion 

also in infected macrophages le a hallow l ik e  fluorescence around 

the nucleus of infected macrophages But th is  was not observed m 

the present s tudy

Demonstration of group sp ep c if ic  antigen by PHA

The demonstration of group specif ic  chlam ydia l antigens m the 

CF te s t  using serum w th  known chlamyd al antibody is one of the 

s ta tu tory  obligation th a t  has to be fu l f i l le d  for the identif ica tion  of 

an infectious agent as chlamydia (Storz 1971) In the presen t  study 

it was poss ib le  to demonstrate the presence of group spec if ic  chlam ydial 

antigen n a ll  the iso la tes  by means of the  pass ive  haemagglutmat on

140
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t e s t  perform ed against th e  known chlam yd a l hyperim m une se ra  

Demonstration of s p e c j i i c  a n t ib o d ie s  by  PHA

Another techn ique  was also used fo r  th e  confirm ation of the  iso la te s  

d en t i ty  as ch lam y d ia  The PHA t e s t  was used to f in d  out if th e se

iso la tes  could induce a humoral immune re sp o n se  m  the  in fec ted  guinea 

pigs and if so w h e th e r  those  an t ib o d ie s  a re  s p e c i f i c a l ly  d i re c te d

against th e  ch la m y d ia l  group s p e c i f ic  antigens A fou r  fo ld  inc rease

m th e  ch lam y d ia l  an tibody  t i t r e  could be e s ta b l i s h e d  in the  serum 

samples of a l l  th e  in fec ted  guinea pigs by means of the  PHA te s t  per  

formed with  a known C_ p s i t t a c i  s t r a in

Electronm icroscop  y

The na tu re  of the  ch lam y d ia l  i s o la te s  w ere  a lso  s tud ied  using 

an e lec tronm icroscope  Two d is t in c t  deve lopm enta l form s could be id en t i  

f ie d  using th i s  techn ique  The sm alle r  s p h e r ic a l  compact bodies were 

in fe r re d  to be the  e lem entary  bodies The r e t ic u la te  bodies  were recog 

nised as la rg e r  i r r e g u la r  p laque  l ik e  bodies  Some of the RB had

numerous notches on t h e i r  p e r ip h e r y  g iv ing  an in d ica tion  th a t  they  have 

been ju s t  in i t i a te d  to undergo m u lt ip le  f i s s io n  Sometimes i t  was also 

p o ss ib le  to o b se rv ed  RB th a t  had p a r t i a l l y  undergone m ult ip le  f is s io n  

Both th e se  f e a tu re s  gave adequa te  proof th a t  i t  was th e  RB which  under 

went m u lt ip le  f i s s io n  and gave r i s e  to th e  EB Thus th e  e lec tronm icro  

scopic  s tu d ie s  was ab le  to confirm th e  m orpho log ica l d e ta i l s  of the  

developm ental fo rm s as w ell as th e  l i fe  c y c le  of th e  organism ob se rv ed



by light and fluorescent microscopy Gutter et al (1973) also used

the negative staining technique and recorded the very same features 

in the developmental cycle of C trachomatis

Sensitivity to sulphadiazme

To establish the differential identity of chlamydiae at species

level test of sensitivity to sodium sulphadiazine is one important cr iter

ion (Storz 1971 Becker 1978 Ward 1983) Accordingly the isolates 

recovered during the course of this study were subjected to one important 

criterion sensitivity to sulphadiazine All the strains were found 

resistant to sulphadiazme indicating that the isolates are C psit taci

and not Chlamydia trachomat s

1 42

Thus the results of the present investigation irrevocably proved 

the prevalence of Chlamydia psittaci infection among the livestock  of 

Kerala
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SUMMARY

The magnitude of the  p rev a len ce  of ch lam y d ia l  infec tion  in l iv e  

stock in Kerala was a s se sse d  by

1) Screening the  s ta  ned sm ears of var ious  c l in ic a l  m a te r ia ls  co llec ted

from d iv e rg e n t  sp ec ie s  of animals

2) Iso la t ion  of ch lam yd iae  by inoculating  th e  m a te r ia ls  into ch icken

embryo by th e  yolk  sac route  and guinea pigs by in t r a p e r i to n e a l  

route

3) Detecting ch lam y d ia l  an t ib o d ie s  m  the  serum by perform ing  p a s s iv e

haem agglutm ation te s t

Four m ethods v iz  Gimenez M acchiavello  m odified  Ziehl Neelson 

and Gimesa s s ta in ing  techn iques  were used fo r  s ta in ing  the  smears 

In p o s i t  ve cases  two developm enta l form s th e  e lem entary  bodies and 

the r e t ic u la te  bodies could be d isce rn ed  The e lem entary  bodies were 

compact s p h e r ic a l  bodies  measuring about 200 300 nm and were usually  

found e x t r a c e l lu la r ly  The r e t ic u la te  bodies on th e  o th e r  hand were 

mostly  in t r a c e l lu la r  p laque  l ik e  s t ru c tu re s  w ith  a s ize  of 8004200rfhi

The modified Ziehl Neelsons s ta in ing  tech n iq u e  gave more cons is ten t  

and r e l i a b le  re s u l t s  than  th e r  s ta in ing  m ethods The ch lam yd a bodies 

were s ta ined  red  m  colour against a b lue background

The M acchiavello  and Gimenez s ta in ing  techn iques  w ere  a lso

found to be good fo r  the  dem onstration  of ch lam y d ia l  bodies w hich 

were s ta ined  red  m  colour



The Giemsa s s ta in ing  techn ique  was ab le  to c l e a r ly  d is t in g u ish  bet 

ween the  RB and th e  EB The RB were s ta ined  r e d d i s h  p u rp le  while 

the  EB more b lu ish  tinged

The d i r e c t  examination of s ta ined  sm ears p r e p a re d  from  c l in ic a l  

specimens from  71 animals rev ea led  s t ru c tu re s  akin  to ch lam y d ia  n 

one abo rt ion  m a te r ia l  of bovine o r ig in  two sam ples  of bu ll  semen one 

sample from cap r in e  abo r t io n  and th r e e  pneumonic les ions  of cap r in e  

orig in  Th is  method though a ra p id  mode of d iagnosis  cannot be re l ied  

upon by i t s e l f  because c e r ta in  sam ples found neg tive  in smear examination 

w ere  p roven  c u l tu ra l ly  p o s i t iv e

The t i s su e  homogenate p re p a re d  to be inoculated  into ch icken  

em bryo and guinea pigs fo r  iso la t ion  pu rpose  could be made f r e e  of 

contaminant b a c te r ia  by t re a t in g  the  same with  s t rep to m y c in  @ 500 

/ml and kanamycin @ 500 IU/ml fo llow ed by re p ea ted  cen tr ifuga tion  at 

600 g 1100 g and 1700 g fo r  half an hour each using re f ig e ra ted  cen tr i  

fuge Mere trea tm en t w ith  th e  above a n t ib io t ic s  fo llow ed by low speed 

centr ifuga tion  a t  600 g was found not e f fe c t iv e  to to ta l ly  e lim inate  the  

contaminant b a c te r ia  from  th e  t i s su e  homogenate The t i s su e  homogenate

p re p a re d  as above were used fo r  iso la t ion  by inoculating  6 7 day old 

ch icken  embryo by yolk sac route  and guinea pig by in t r a p e r i to n e a l

route

A to ta l  of 71 c l in ic a l  specimens from  bovines bubal ne ca p r  ne

and ovines were c u l tu r a l ly  sc reened  re su l t in g  in the  reco v e ry  of C 

p s i t ta c i  from e igh t  sam ples The o v e ra l l  iso la t io n  ra te  ach ieved  in

th i s  s tudy  was 11 3%

14 4
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Among th e se  to ta l  specimens sc reened  41 w ere  from bovines

Six s t r a in s  of C p s i t t a c i  could be iso la ted  from  them th e  iso la t ion

ra te  being 14 6%

Two s t r a in s  C p s i t t a c i  was a lso  i so la te d  from  th e  25 c l in ic a l  

samples sc reened  from  c ap r in es  The iso la t io n  ra te  ach iev ed  was 8%

Although fou r  c l in ic a l  specimens from  ovines and a lone specimen 

from buba lm e  w ere  sc reened  ch lam y d ia  could not be iso la te d  from  any 

of them

Out of 71 sam ples sc reened  two out of 17 bovine ab o r ted  m a te r ia l

(11 8%) fou r  out of 15 bull semen (26 7%) and two out of 15 pneumonic

lesions from  goats (13 y ie ld ed  ch lam y d ia l  grow th as d isce rned  by

stain ing of im press ion  sm ears  of YS of CE th a t  d ied  a f te r  t h r e e  days

post inoculation

The m o r ta l i ty  p a t te rn  e x ten t  of m o r ta l i ty  and t i s su e  changes 

m ch icken  em bryo  and guinea pigs used fo r  iso la t io n  were a lso  s tud ied

The sam ples pos t iv e  fo r  ch lam yd iae  produced  dea th  of th e  CE

w ith in  th r e e  days  pos t  inoculation  and as la te  as the  tw e n ty f i r s t  day of

incubation Maximum m o r ta l i ty  was found to occur w ith in  5 7 days

post incubation

The ch ick en  em bryo  which  d ied  w ith in  3 7 days  e x h ib i te d  maximum 

lesions and t i s su e  changes The ch ick en  em bryos t h a t  d ied  due to

the  infection had hyperaem ic  cyanotic  legs and pa tch y  haem orrhagic

areas  a ll  ov e r  th e  body The yolk  sac was th in  walled  and th e i r  blood
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v e sse ls  were deep ly  in jec ted  w hile  the  yolk in i t  was u sua lly  found 

to be th in  and w atery

The in fec ted  YS c e l l s  rev e a le d  m th e i r  cy top lasm  an adm ix tu re  

of both  the  developm enta l form s of the  organism which  confirmed th e i r  

o b liga te  in t r a c e l lu la r  l i f e  cy c le

The lo ca liza t ion  of th e  infection  in c e r ta in  regions on th e  YS was 

obse rved  Smears p re p a re d  from s i te s  e x h ib i t in g  m arked  congestion 

revea led  maximum number of ch lam y d ia l  bodies

YS sm ears of em bryos t h a t  d ied  f iv e  to seven  days post inoculation 

rev ea led  th e  maximum concentra tion  of ch lam yd al bodies w hile  th a t  

p re p a re d  from em bryos th a t  d ed th r e e  to four days  PI revea led  le s s e r  

number of organisms p e r  m ic roscop ic  f e ld  The concen tra tion  of chlamy 

d ia l  bod es in sm ears  p re p a re d  out of the  YS of em bryo  th a t  d ied  beyond 

the e ig h th  day pos t  inoculation  was ex trem e ly  le s s

All th e  e ig h t  i so la te s  re co v e red  by CE inoculation  techn ique  could 

be iso la ted  in guinea pig a lso  Both the  i so la te  reco v e red  from bovine 

abortion  as well as two iso la te s  ob ta ined  from  bull  semen produced 

an acute infection  in the guinea pig which  re su l te d  in dea th  of the  

animal 12 15 days a f te r  the  inoculation  of the  c l in ic a l  specimens The 

remaining two iso la te s  each from  bull  semen and c a p r in e  pneumonia pro  

duced la ten t  in fec tion  of the  animals

The nec ropsy  f ind ings  m  guinea pigs t h a t  d ied  of an acute infection 

included f ib r in o u s  p e r i to n i t i s  splenomegaly foca l  nodular  n ec ros is  of 

the  sp leen  p a tc h y  n ec ro s is  of the  l i v e r  and e x te n s iv e  pneumonia
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The lungs was found to be the  most id e a l  organ to dem onstra te  th e  

p resence  of the  organism w hile  the  sp leen  was n ex t  in o r d e r  L ikew ise  

im press ion  sm ears p re p a re d  from  the  p e r i to n e a l  c a v i ty  rev ea led  a number 

of organisms in t r a c y to p la sm ic a l ly  in p e r i to n e a l  m acrophages as well 

as e x t r a c e l lu la r ly  R eiso la tion  of the  same agent was p o ss ib le  from 

the  v i s c e ra l  organs of the  dead guinea pigs

When the  c h ro n ic a l ly  in fec ted  guinea pigs w ere  sa c r i f  ced and examined 

25 28 days  post inoculation  the  only gross  pa th o lo g ica l  change o b se rv ed

was pneumonia Although 15 40% of the  lungs was conso lida ted  th e s e  

animals were a p p a re n t ly  normal Im pression  sm ears  p re p a re d  from such 

chron ic  les ons re v ea led  ex trem e ly  few organism s C hlam ydia could

be re iso la te d  from th e s e  pneumonic lesion

The ch lam y d ia l  s t r a in s  undergone two passages  caused g rea te r  

m o r ta l i ty  w ith in  seven days post inoculation  w hile  th e  s t r a  n passaged 

s x tim es produced  g re a te r  dea th  ra te  of th e  em bryos beyond th e  e igh th  

day post inoculation

The iso la te s  e x h ib i te d  maximum v iru le n c e  fo r  the  CE during the  

second and th i r d  passages From the  fo u r th  passage  onwards th e re  

was a gradua l reduc tion  in the  v ru lence  and n f e c t iv i ty  of the  iso la te s  

fo r  CE which  became d i s t in c t ly  ev id en t  by th e  s x th  passage

The th re e  ch lam y d ia l  iso la te s  one from  bovine abo rt ion  ano ther

from bull  semen and a t h i r d  from  cp a r in e  abo rt ion  were found m odera te ly

v ru lent fo r  mice aged 3 4 weeks in wh ch i t  p roduced  m ortal  ty  in 

25 50% of the  animals a f te r  m t r a p e r i to n e a l  inoculation  w ith  nfectious
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YS m a te r ia l  In th e  animals w hich  d ied  of an acute infec tion  the  les ions 

d e tec ted  at n ec ro p sy  included a s t r in g y  y e l lo w ish  f ib r in o u s  exudate  

on the  p e r i to n ea l  su rface  sev e re  congestion of the  v i s c e ra l  organs 

and e x te n s iv e  pneumonia An mals w hich  became la te n t ly  infec ted  had 

signs of pneumonia invo lv ing  20 40% of the  lungs

The same iso la te s  were less  pathogenic  to mice aged 6 8 weeks 

and produced m o r ta l i ty  only m 0 12 5% of the  animals The necropsy  

lesions were almost id e n t ic a l  as m  the  younger age group of mice th a t  

d ied  of an acute infec tion  The la te n t ly  in fec ted  mice e x h ib i te d  mild 

pneumonia only involv ing  5 20% of the  lungs

Among 169 serum sam ples of bovines c ap r in es  and ovines screened 

by means of the  PHA t e s t  35 of them had a s ig n if ican t  ant body t i t r e  

ranging between 1 16 1 128 The o v e ra l l  s e ro p re v a le n c e  was 20 7%

The s e ro p re v a le n ce  of ch lam y d io s is  as de term ined  in th i s  s tudy  

was h ig h er  than  th e  p rev a len ce  ra te  de te rm ined  by th e  iso la t io n  techn ique

Twentyone out of 92 (22 8%) bovine s e r a  13 out of 67 (19 4%)

cap r in e  s e ra  and one out of 10 (10%) ovine s e r a  were found p o s i t iv e

fo r  ch lam y d ia l  an t ib o d ie s

The p re se n t  s tudy  nd ica ted  th a t  th e re  was a h ig h e r  p rev a len ce  

of ch lam y d ia l  in fec t on among the  bovines in th e  h i l l  t r a c t  Among 

the  17 specimens sc reened  from  the  h i l l  t r a c t  s ix  of them y ie ld ed  a 

ch lam yd ia l  i so la te s  le a 35 3% iso la t io n  r a te  At the  same time 24 

c l in ica l  specimens from  bovines t h a t  were sc reened  fo r  iso la t ion  d id



not re su lt  m any isolation The se roprevalence  ra te  of chlamydiosis  

in bovines m the h i l l  t rac ts  was also signif icantly  g rea te r  than in 

the plains Among 27 se ra  samples of bovines from the h il l  t rac ts  

of Kerala 12 of them had significant antibody t i t r e s  giving a se ropre  

valence ra te  of 44 455 At the same time 65 se ra  samples from the 

plains had s gnificant antibody t i t r e  in 9 se ra  indicating  a se ropre  

valence of 13 8/5 only

Six out of 34 guinea pigs exh ib ited  s ignificant level of chlamydial 

antibodies m the  PHA te s t  The se ro p o s i t iv e  animals were the one 

inoculated with bovine aborted m ateria l th re e  with bull semen and 

two w th caprine pneumonic t issue

Two guinea pigs inoculated with purif ied  suspension of the C 

p s i t ta c i  iso lated  from a case of bovine abortion and another from bull 

semen revealed  high leve l  of specif ic  antibody t i t r e s  of 1 64 and 1 128

By means of the PHA te s t  the presence of group specif ic  chlamydial 

antigens in a l l  the  iso lates could be demonstrated using a known positive  

chlam ydial hyperimmune sera

The f luorescent antibody staining technique was used to confirm 

the iden ti ty  of the iso lates in YS smears stained by th is  technique 

revealed two types of specif ic  apple  green f luorescencent bodies The 

organism could also be iden tif ied  as f luorescing inclusions in the peri  

toneal macrophages of acutely infected mice and guinea pig

Negative staining with PTA revelaed structures  analogous to the 

RB&EB under the electron microscope Various stages of m ultip lica tion

149
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were a lso  o b se rv ed

None of the  ch lam y d ia l  so la tes  w ere  sens t iv e  to sodium su lphad  a 

zme and hence th e y  were id e n t i f ie d  as C hlam ydia ps t tac
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5 1 4 -5 2 3 .

M i lo n , A . ;  P e l l e r i n , J . L . ;  G e r a l , M . F . ;  P e r o l , S . a n d  L a u t r i e , R . 

( 1 9 8 5 ) .  S e r o l o g i c a l  d i a g n o s i s  o f  o v i n e  c h l a m y d i o s i s  b y  E L IS A . 

U se  o f  a  c o m m e r c i a l  a n t i g e n  p r e p a r e d  f r o m  a  C i  t r a c h o m a t i s  s t r a i n .  

R e v u e  M e d . V e t . , 136  (1 )  : 1 3 - 2 4 .  A b s t r .  V e t . B u l l . ( 1 9 8 5 ) ,  55

(6 )  : 3 4 8 8 .

M i s h r a ,  P . K .  a n d  M i s h r a ,  A. ( 1 9 8 5 ) .  S t u d i e s  on c h l a m y d i a l  i n f e c t i o n  

in  r e p e a t  b r e e d e r  c r o s s b r e d  c o w s  i n  O r i s s a .  I n d i a n  J_. V e t . M e d . , 

5 (1 )  : 1 3 - 1 5 .

M i t t a l , K . R . a n d  T i z a r d , I . R . ( 1 9 8 3 ) .  A g g l u t i n a t io n  t e s t s  a n d  t h e i r

m o d i f i c a t i o n s  i n  t h e  d i a g n o s i s  o f  b o v i n e  b r u c e l l o s i s .  C o m p . Im m u n . 

M i c r o b i o l . I n f e c t .  P i s . , 6 : 1 - 8 .

M o u l d e r ,  J .W .  ( 1 9 6 6 ) .  T h e  r e l a t i o n  o f  t h e  p s i t t a c o s i s  g r o u p  ( C h l a m y d i a )  

t o  b a c t e r i a  a n d  v i r u s e s .  A . R e v .  M i c r o b i o l . , 2 0  : 1 0 7 -1 3 0 .

M u r r a y ,  E . S .  ( 1 9 6 4 ) .  G u in e a  p i g  i n c l u s i o n  c o n j u n c t i v i t i s  v i r u s . 1 . I s o l a t i o n  

a n d  i d e n t i f i c a t i o n  a s  a  m e m b e r  o f  t h e  p s i t t a c o s i s - l y m p h o g r a n u l o m a -  

t r a c h o m a  g r o u p . J .  i n f e c t . P i s . , 114  : 1 - 1 2 .

N e a l , J '.  E . a n d  D a v i s , D . E . ( 1 9 5 8 ) .  A c o m p a r i s o n  o f  t h e  i n d i r e c t  co m 

p l e m e n t  f i x a t i o n  t e s t ,  t h e  d i r e c t  c o m p le m e n t  f i x a t i o n  t e s t  a n d  t h e  

m a c r o s c o p i c  a g g l u t i n a t i o n  t e s t  f o r  o r n i t h o s i s  a n t i b o d i e s  in  t u r k e y  

s e r u m .  Ami J .  v e t .  R e s . ,  19 : 2 0 0 - 2 0 3 .

O g n y a n o v ,  D. a n d  G e n c h e v ,  G. ( 1 9 7 0 ) .  E p i z o o t i c  a b o r t i o n  i n  c o w s :

r o l e  o f  " n e o r i c k e t t s i a l "  ( c h l a m y d i a l )  i n f e c t i o n .  V e t . M e d . N a u k i ,

7 : 1 7 - 2 3 .  A b s t r .  V e t . B u l l . ( 1 9 7 1 ) ,  .49 (7 )  : 3 2 9 5 .

O g n y a n o v ,  D . ,  L u y a ,  M . J .  a n d  T e k e r l e k o v ,  P .  ( 1 9 7 6 ) .  I s o l a t i o n  a n d



163

c o m p a r a t i v e  s t u d y  o f  p s i t t a c o s i s - l y m p h o g r a n u l o m a - t r a c h o m a  s t r a i n s  

f r o m  c a t t l e  a n d  f o w l s .  R e v t a ■ c u b . C i e n . V e t . , 7 ( 1 / 2 ) :  1 1 1 -1 1 6 .  

A b s t r .  V e t .  B u l l .  ( 1 9 7 8 ) ,  48 (7 )  : 4 1 2 5 .

O m o r i ,  T . ;  I s h i i ,  S .  a n d  M a tu m o to ,  M. ( 1 9 6 0 ) .  M i y a g a w a n e l l o s i s  in

c a t t l e  in  J a p a n .  A m . J .  v e t . R e s . , 21 : 5 6 4 -5 7 3 .

O m o r i ,  T . ,  M o r im o to ,  T . ,  H a r a d a ,  K . ,  I n a b a ,  Y . ,  I s h i i ,  S .  a n d  M a tu m o to ,  

M. ( 1 9 5 7 ) .  P s i t t a c o s i s - l y m p h o g r a n u l o m a  g r o u p  o f  v i r u s e s .  1,. E x c r e 

t i o n  o f  g o a t  p n e u m o n ia  v i r u s  in  f a e c e s . J a p . J .  e x p . M e d . , 27

: 1 3 1 - 1 4 3 .  C i t e d  b y  S h e w e n ,  P . E .  ( 1 9 8 0 ) .

P a g e ,  L .A .  ( 1 9 6 5 ) .  H ig h  b o d y  t e m p e r a t u r e  o f  p i g e o n s  a n d  s p a r r o w s

a s  a  a f a c t o r  in  t h e i r  r e s i s t a n c e  t o  an  a g e n t  o f  t h e  p s i t t a c o s i s  g r o u p .  

B u l l . W i ld  L i f e  P i s . A s s . , 1 : 4 9 - 5 3 .  C i t e d  b y  S t o r z ,  J .  (197 ,1 ) .

P a g e ,  L .A .  ( ,1966).  I n t e r s p e c i e s  t r a n s f e r  o f  p s i t t a c o s i s - l y m p h o g r a n u l o m a  

v e n e r u m - t r a c h o m a  a g e n t s :  P a t h o g e n i c i t y  o f  t w o  a v i a n  a n d  tw o  m am m a

l i a n  s t r a i n s  f o r  e i g h t  s p e c i e s  o f  b i r d s  a n d  m a m m a ls .  Am. _J. v e t . 

R e s . ,  27 (1 )  : 3 9 7 -4 0 7 .

P a g e ,  L . A .  ( 1 9 8 1 ) .  O b l i g a t e l y  i n t r a c e l l u l a r  b a c t e r i a .  T h e  g e n u s  C h l a m y 

d i a .  In  T h e  P r o k a r y o t e s , V o l .  I I ,  E d s .  S t a r r ,  M . P . ;  S t o l p ,  H . ; 

T r u p e r ,  H . G . ,  B a l o w s ,  A. a n d  S c h l e g e l ,  H .G .  S p r i n g l e r - V e r l a g ,

New Y o r k ,  p p .  2 2 1 0 -2 2 2 2 .

P a i k ,  G. a n d  S u g g s ,  M .T .  ( 1 9 7 4 ) .  R e a g e n t s ,  s t a i n s  a n d  m i s c e l l a n e o u s  

t e s t  p r o c e d u r e s .  Si M an u a l  o f  C l i n i c a l  M i c r o b i o l o g y . E d s .  L e n n e t t e ,  

E . H . ;  S p a u l d i n g ,  E . H .  a n d  T r u a n t ,  J . P .  A m e r ic a n  S o c i e t y  f o r  M ic r o 

b i o l o g y  , W a s h in g t o n , p p . 9 4 9 .

P a p a d o p o u l o s , 0 .  a n d  L e o n t i d e s ,  S .  ( 1 9 7 2 ) .  M a s t i t i s  p r o d u c e d  e x p e r i 

m e n t a l l y  in  s h e e p  w i t h  an  o v i n e  a b o r t i o n  c h l a m y d i a .  Z e n t b l . V e t .  

M e d . ,  8 : 6 5 5 -6 6 5 .  A b s t r .  V e t .  B u l l . ( 1 9 7 3 ) .  4 3 ( 3 )  : 105 2 .
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P a r k e r ,  H . D . ;  H a w k i n s ,  W .W . a n d  B r e n n e r ,  E .  ( 1 9 6 6 ) .  E p i z o o t i o l o g i c  

s t u d i e s  o f  o v i n e  v i r u s  a b o r t i o n .  Am . J .  v e t . R e s . , 27 : 8 6 9 -8 7 7 .

P a t o l a y ,  J . L .  a n d  N e w h a l l , ,  J . H .  ( 1 9 5 8 ) .  P n e u m o n ia  in  n e w ly  w e a n e d  

c a l v e s : r e p o r t  o f  a  f i e l d  s t u d y . J_. A m . vet_. m e d « A s s . ,  133 :

353-358,.

P e r e z - M a r t i n e z ,  J . A . ;  S c h m e e r ,  N. a n d  S t o r z ,  J . ( 1 9 8 6 ) .  C h l a m y d i a l  

a b o r t i o n  : S e r o d i a g n o s i s  b y  m o d i f i e d  c o m p le m e n t  f i x a t i o n  a n d  i n d i r e c t  

i n c l u s i o n  f l u o r e s c e n c e  t e s t s  a n d  e n z y m e - l i n k e d  i m m u n o s o r b e n t  a s s a y .  

Am. J .  v e t .  R e s . , 47 ( 7 )  : 1 5 0 1 -1 5 0 6 .

P i e n a a r , J . G . a n d  S c h u t t e , A . P . ( 1 9 7 5 ) .  T h e  o c c u r r e n c e  a n d  p a t h o l o g y  

o f  c h l a m y d i o s i s  in  d o m e s t i c  a n d  l a b o r a t o r y  a n i m a l s : a  r e v i e w .  O n d e r s t e p o r t  

J .  v e t .  R e s . , 42 (3 )  : 7 7 - 9 0 .

P i e r s o n , R . E .  ( 1 9 6 7 ) .  P o l y a r t h r i t i s  in  C o l o r a d o  f e e d l o t  l a m b s .  J .  

Am . v e t . m e 'd . A ss  . , 150 : 1 4 8 7 -1 4 9 2 .

P i l l a i ,  R .M .  ( 1 9 8 6 ) .  S t u d i e s  on C a m p y l o b a c t e r  j e j u n i  i n f e c t i o n  i n  c h i c k e n .  

P h . D. T h e s i s . U n i v e r s i t y  o f  A g r i c u l t u r a l  S c i e n c e s , B a n g a l o r e , p p . 

1 0 3 - 1 0 6 ,  1 1 0 -1 1 1 .

P u r o h i t ,  V .D .  a n d  G u p t a ,  R . K . P .  ( 1 9 8 3 ) .  S t u d i e s  on c h l a m y d i a l  p n e u m o n ia  

in  s h e e p  a n d  g o a t s .  I n d i a n  _J. c o m p . M i c r o b i o l .  Im m u n o l . i n f e c t  ■ 

D i s t . ,  4 (3 )  : 1 4 2 -1 4 3 .

P u r o h i t ,  V . D . ; P r u t h i ,  A . K . ;  -K hanna ,  R . N . S .  a n d  G u p t a ,  R . K . P .  ( 1 9 8 6 ) .  

I s o l a t i o n  a n d  h i s t o p a t h o l o g i c a l  s t u d i e s  on c h l a m y d i a l  a b o r t i o n  in  

g o a t s .  I n d i a n  J .  c o m p . M i c r o b i o l .  Im m u n o l ,  i n f e c t . P i s . ,  7 (2&3) 

: 5 2 - 5 5 .

R a k e ,  G . ;  M cK ee, C .M .  a n d  S h a f f e r ,  M .F ( 1 9 4 0 ) .  A gen t  o f  l y m p h o g r a n u l o m a  

v e n e r e u m  in  t h e  y o l k  s a c  o f  t h e  d e v e l o p i n g  c h i c k  e m b r y o .  P r o c .
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S o c ■ E x p . B io l , . M e d . ,  43 : 3 3 2 -3 3 5 .  C i t e d  b y  S t o r z ,  j .  ( 1 9 7 1 ) .

R i v e r s ,  T .M .  a n d  B e r r y ,  G. P .  ( 1 9 3 1 ) .  P s i t t a c o s i s  I I I .  E x p e r i m e n t a l l y  

i n d u c e d  i n f e c t i o n s  in  r a b b i t s  a n d  g u in e a  p i g s . J_i E x p . M e d . , 54

: 1 1 9 - 1 2 8 .  C i t e d  b y  S t o r z , J . ( 1 9 7 1 ) .

R o n s h o l t ,  L .  ( 1 9 7 7 ) .  H e r d  d i s t r i b u t i o n  o f s e r o p o s i t i v e  r e a c t o r s  t o  c h l a m y 

d i a  in  D a n i s h  c a t t l e .  N o r d .  V e t  M e d . , 29 (1 1 )  : 4 7 4 -4 8 1 .  A b s t r . ,

V e t . B u l l . ( 1 9 7 8 ) .  48 (6 )  : 3 5 0 7 .

R o n s h o l t ,  L .  a n d  B a s s e ,  A . ( 1 9 8 1 ) .  B o v in e  m a s t i t i s  i n d u c e d  b y  a  common 

i n t e s t i n a l  C h l a m y d i a  p s i t t a c i  s t r a i n  , A. P a t h o g e n e t i c  a n d  s e r o l o g i c a l  

i n v e s t i g a t i o n .  A c ta  v e t , s c a n d . , 22 (1 )  : 9 - 2 2 ,

R o s s ,  M .R .  a n d  Borm an,,  E . K .  ( 1 9 6 3 ) .  D i r e c t  a n d  i n d i r e c t  f l u o r e s c e n t  

a n t i b o d y  t e c h n i q u e s  f o r  t h e  p s i t t a c o s i s - l y m p h o g r a n u l o m a - v e n e r e u m -  

t r a c h o m a  g r o u p  o f  a g e n t s .  J_. B a c t . , 85 : 8 5 1 - 8 5 8 .

S a d o w s k i , J . M . ;  J a s k o w s k i , L . ;  S z u l c , L . a n d  I r u s z c z y n s k i , M . (1 9 7 3 )  .- 

S t u d i e s  on b e d s o n i a  o r g a n i s m s  in  t h e  s e m e n  o f  s u s p e c t e d  b u l l s .

P o l s k i e  A rc h w m  y e t . ,  16 (3 )  : 4 9 1 - 4 9 6 .  A b s t r .  V e t . B u l l . ( 1 9 7 4 ) .  

44 (9 )  : 4 3 4 8 .

S c h a c h t e r , J . ( 1 9 8 6 a ) .  C h l a m y d i a . In  C l i n i c a l  V i r o l o g y  M a n u a l . E d s . 

S p e c t e r , S . a n d  L a n c z , G>. J . E l s e v i e r  S c i e n c e  P u b l i s h i n g  C o m p a n y ,

I n c . ;  New Y o r k ,  p p .  4 9 1 - 5 0 0 .

S c h a c h t e r ,  J .  ( 1 9 8 6 b ) .  Human C h l a m y d i a  p s i t t a c i  i n f e c t i o n .  In  C h l a m y d i a l  

I n f e c t i o n s . E d s .  O r i e l ,  ,D . ; R i d g w a y ,  G . ;  S c h a c h t e r ,  J . ; T a y l o r -  

R o b i n s o n , D . a n d  W a r d , M . C a m b r i d g e  U n i v e r s i t y  P r e s s , C a m b r i d g e  

p p .  3 1 1 - 3 1 8 .

S c h a c h t e r ,  J . ;  S t o r z ,  J . ;  T a r i z z o ,  M .L .  a n d  B o g e l ,  K. ( 1 9 7 3 ) .  C h l a m y d i a e  

a s  a g e n t s  o f  h u m an  a n d  an im a l ,  d i s e a s e . B u l l . W ld . H l t h . O r g . , 49 

: 4 4 3 - 4 4 9 .
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S c h m e e r ,  N. S c h n o r r ,  K . L . ;  P e r e z - M a r t i n e z , J . A .  a n d  S t o r z ,  J .  ( 1 9 8 7 ) .  

D o m in an ce  o f C h l a m y d i a  p s i t t a c i - s p e c i f i c  IgG2 s u b c l a s s  i n  t h e  h u m o r a l  

im m u n e  r e s p o n s e s  o f n a t u r a l l y  a n d  e x p e r i m e n t a l l y  i n f e c t e d  c a t t l e .  

V e t . I m m u n o l . I m m u n o p a t h o l . , 15 : 3 1 1 - 3 2 2 .

S c h o e n e ,  W. ( 1 9 7 1 ) .  C a s e s  o f a b o r t i o n  a n d  s t e r i l i t y  in  c o w s  w i t h  s p e c i a l  

r e f e r e n c e  t o  m y c o t i c  a n d  c h l a m y d i a l  i n f e c t i o n .  T i e r a r z t l . U m s c h . , 

26 (.6) : 2 6 5 - 2 7 4 .  A b s t r .  V e t .  B u l l .  ( 1 9 7 2 ) ,  42  (2 )  : 7 5 9 .

S e a m a n ,  J . T . ; C o c k r a m ,  F . A .  a n d  S c r i v e n e r ,  C . J .  ( 1 9 8 6 ) .  I s o l a t i o n  

o f  c h l a m y d i a  f r o m  an  a b o r t e d  b o v i n e  f o e t u s .  A u s t . v e t . . ,  63

(7 )  : 2 3 3 - 2 3 4 .

S e v e r ,  J . L .  ( 1 9 6 2 ) .  A p p l i c a t i o n  o f  a  m i c r o t e c h n i q u e  t o  v i s u a l  s e r o l o g i c a l  

i n v e s t i g a t i o n .  ^J. Im m u n . ,  88 : 3 2 0 .

S h a r m a ,  D .R .  a n d  • B a x i ,  K .K .  ( 1 9 8 3 ) .  C h l a m y d i a l  a n t i b o d i e s  in  c a t t l e  

a n d  b u f f a l o e s  o f  P u n j a b ,  I n d i a .  I n d i a n  J \  c o m p . M i c r o b i o l . I m m u n o l . 

i n f e c t . D i s . ,  4 ( 2 )  : 1 0 7 - 1 1 0 .

S h a r m a ,  D . R . ,  B a x i ,  K .K .  a n d  S o d h i ,  S . S .  ( 1 9 8 2 ) .  I s o l a t i o n  a n d  c h a r a c t e 

r i z a t i o n  o f  c h l a m y d i a  f r o m  t h e  g e n i t a l  t r a c t  o f  r e p e a t  b r e e d i n g  c a t t l e  

a n d  b u f f a l o e s .  I n d i a n  _J. c o m p . M i c r o b i o l .  I m m u n o l , i n f e c t ■ D i s . , 

3 (4 )  : 1 9 8 -2 0 0 .

S h a r m a ,  K . N . ,  M e h r o t h r a ,  P .K ..  a n d  M e h r o t r a ,  P . N .  ( 1 9 8 3 ) .  C h l a m y d i a l  

i n f e c t i o n  in  s h e e p :  p n e u m o n i t i s  a n d  a b o r t i o n .  I n d i a n  J_. c o m p . M i c r o 

b i o l . I m m u n o l , i n f e c t . D i s . , 4 (3 )  : 1 4 5 -1 4 8 .

S h e w e n , P . E . ( 1 9 8 0 ) .  C h l a m y d i a l  i n f e c t i o n  in  a n i m a l s : A r e v i e w . C a n .

v e t . J . ,  21 : 2 - 1 1 .

S h i m i z u , Y . a n d  B a n k o w s k i , R .A .  ( 1 9 6 3 ) .  T h e  n a t u r e  o f  t h e  c r o s s  r e a c t 

io n s  b e t w e e n  a  b a c t e r i u m  of t h e  g e n u s  H e r e l l e a  a n d  t h e  o r n i t h o s i s  

v i r u s  in  c o m p le m e n t  f i x a t i o n .  Am. J .  v e t .  R e s . , 24  : 1 2 8 3 -1 2 9 0 .
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S o o d ,  N , ;  G u p t a ,  P . P .  a n d  K u m a r ,  N. ( 1 9 8 6 ) .  A n o t e  on c h l a m y d i a l  

p n e u m o n ia  in  b u f f a l o e s .  I n d i a n  J_. c o m p . M i c r o b i o l ■ Im m unol . i n f e c t . 

P i s . ,  7 (2&3) : 1 0 1 .

S p e a r s ,  P .  a n d  S t o r z ,  J .  (1 9 7 9 a )  * B i o t y p i n g  o f  C h l a m y d i a  p s i t t a c i  b a s e d  

on i n c l u s i o n  m o r p h o l o g y  a n d  r e s p o n s e  t o  d i e t h y l a m i n o e t h y l - d e x t r a n  

a n d  c y c l o h e x i m i d e .  I n f e c t . Im m u n . ,  29 : 2 2 4 - 2 3 2 .

S p e a r s ,  P .  a n d  S t o r z ,  J .  ( 1 9 7 9 b ) .  C h l a m y d i a  p s i t t a c i  : G ro w th ,  c h a r a c t e 

r i s t i c s  a n d  e n u m e r a t i o n  o f  s e r o t y p e s  1 a n d  2 in  c u l t u r e d  c e l l s .  

J .  i n f e c t .  P i s . ,  140 : 9 5 9 - 9 6 7 .

S p e n c e r ,  W .N . a n d  J o h n s o n ,  F .W .A .  ( 1 9 8 3 ) .  S im p l e  t r a n s p o r t  m ed iu m  

f o r  t h e  i s o l a t i o n  o f C h l a m y d i a  p s i t t a c i  f r o m  c l i n i c a l  m a t e r i a l .  V e t . 
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ABSTRACT

T h e  m a g n i tu d e  of t h e  p r e v a l e n c e  of c h l a m y d i a l  i n f e c t i o n s  i n 1

t h e  l i v e s t o c k  in  K e r a l a  w as  a s s e s s e d  b y  s c r e e n i n g  t h e  s m e a r s  of

v a r i o u s  c l i n i c a l  m a t e r i a l s  a f t e r  s t a i n i n g ,  i s o l a t i o n  u s in g  c h i c k e n  

e m b r y o s  an d  g u in e a  p i g s  an d  s e r o l o g i c a l l y  b y  p a s s i v e  h a e m a g g l u t i n a t i o n  

t e s t .

T h e  r e s u l t s  o b t a i n e d  w e r e  d i s c u s s e d  c o r r e l a t i n g  t o  t h e  m a n a g e -  

m e n ta l  p r a c t i s e s  in  t h e  o r g a n i s e d  h e r d s  an d  a g r o c l i m a t i c  c o n d i t i o n s .

A t o t a l  of 71 b i o s a m p l e  c o m p r i s i n g  17 b o v i n e  a b o r t i o n  m a t e r i a l s ,  

15 b u l l  s e m e n ,  6 s e m i n a l  v e s i c u l a r  s e c r e t i o n ,  one  s y n o v ia l ,  f l u i d  f r o m  

a  c a l f ,  5 c a p r i n e  * a b o r t i o n  m a t e r i a l ,  15 c a p r i n e  p n e u m o n ic  lu n g s ,

5 s a m p l e s  f r o m  p e r i n a t a l  m o r t a l i t y  in  k i d s ,  4 o v i n e  lu n g  t i s s u e  and  

one c o n j u n c t i v a l  w a s h i n g s  f r o m  a  b u f f a l o  w e r e  u t i l i s e d  f o r  s c r e e n i n g  

t h e  s m e a r s  s t a i n e d  b y  G i m e n e z ,M a c c h i a v e l l o s ,  m o d i f i e d  Z i e h i - N e e l s e n  

an d  G i e m s a ' s  m e t h o d s  an d  f o r  i s o l a t i o n  p u r p o s e .

On s c r e e n i n g  t h e  s t a i n e d  s m e a r s ,  one  b o v i n e  a b o r t i o n  m a t e r i a l ,

tw o  b u l l  s e m e n ,  one c a p r i n e  a b o r t i o n  m a t e r i a l  a n d  t h r e e  c a p r i n e  

p n e u m o n ic  l e s i o n s  w e r e  fo u n d  p o s i t i v e  f o r  d e v e l o p m e n t a l  f o r m s  of 

c h l a m y d i a e  w h i c h  c o u ld  b e  d i s c e r n e d  i n t r a  an d  e x t r a c y t o p l a s m i c a l l y . 

T h e  o v e r a l l  p r e v a l e n c e  r a t e  b y  t h i s  m e th o d  w a s  9 .9%  an d  s p e c i e s  

w i s e  p r e v a l e n c e  r a t e s  w e r e  7 .3  % am ong  c a t t l e  a n d  16 % am ong g o a ts . .

A t t e m p t s  f o r  i s o l a t i o n  r e s u l t e d  in  t h e  r e c o v e r y  of c h U a m y d ia e  

f r o m  tw o  of 17 b o v i n e  a b o r t i o n  m a t e r i a l s ,  f o u r  of 15 b u l l  s e m e n  

an d  tw o  of 15 c a p r i n e  p n e u m o n ic  l u n g s .  T h e  o v e r a l l  p r e v a l e n c e  b a s e d



on i s o l a t i o n  r a t e  w a s  11.3% and s p e c i e s  w i s e  p r e v a l e n c e  r a t e s  w e r e  

14.6% an d  8% r e s p e c t i v e l y  f o r  c a t t l e  and  g o a t s .

A t o t a l  of 169 s e r u m  s a m p l e s  c o n s i s t i n g  of 92 f r o m  c a t t l e ,  

67 f r o m  g o a t s  an d  10 f r o m  s h e e p  w e r e  s c r e e n e d  s e r o l o g i c a l l y .  Of 

t h e s e  21 f r o m  c a t t l e ,  13 f r o m  g o a t s  and  o n e  f r o m  s h e e p  w e r e  f o u n d  

p o s i t i v e  s h o w in g  t i t r e s  of 1 :1 6  an d  a b o v e .  T h e  o v e r a l l  s e r o p r e v a l e n c e  

r a t e  w as  fo u n d  to  b e  2 0 .7  % an d  s p e c i e s  w i s e  r a t e s  w e r e  22 .8% , 

19.4% an d  10% f o r  c a t t l e ,  g o a t  an d  s h e e p .

On. c o m p a r i s o n  t h e  s ' e r o p o s i t i v i t y  r a t e  w a s  fo u n d  g r e a t e r  t h a n

t h e  c u l t u r a l  p o s i t i v i t y  r a t e  an d  t h e  r a t e  of p o s i t i v e  c a s e s  d e t e c t e d  

b y  s t a i n e d  s m e a r  e x a m i n a t i o n  of c l i n i c a l  m a t e r i a l s  w as  t h e  l e a s t .

Among b o v i n e s  t h e  p r e v a l e n c e  w a s  f o u n d  g r e a t e r  in  t h e  h i l l  

t r a c t s  t h a n  in  t h e  p l a i n s .

T h e  m o r t a l i t y  p a t t e r n  an d  t h e  e x t e n t  of m o b . id i t y  d u e  to  c h l a m y 

d i a l  i n f e c t i o n  w e r e  a l s o  s t u d i e d  b y  i n o c u l a t i n g  6 -7  d a y  o l d  c h i c k e n  

e m b r y o s  a n d  m ic e  of tw o  a g e  g ro u p  u s i n g  s t r a i n s  t h a t  h a d  u n d e r g o n e  

p a s s a g e s  in  c h i c k e n  e m b r y o  tw o  t i m e s  and  s i x  t i m e s .  In t h e  c a s e  

of c h i c k e n  e m b r y o s  i t  w as  o b s e r v e d  t h a t  w i t h  i n c r e a s e  in  n u m b e r

of p a s s a g e  t h e  p a t h o g e n i c i t y  of t h e  s t r a i n s  g o t  r e d u c e d ,  t h e  t im e

of m o r t a l i t y  s h i f t e d  f r o m  e a r l y  d e a t h  ( w i t h i n  3 -7  d a y s )  to  l a t e  d e a t h

( b e y o n d  8 d a y s )  a n d  t h e  d o u b l e  p a s s a g e d  s t r a i n s  c a u s e d  g r e a t e r

m o r t a l i t y .

T h e  l e s i o n s  an d  t i s s u e  c h a n g e s  in  t h e  d e a d  c h i c k e n  e m b r y o s  

w e r e  d e v e l o p m e n t a l  r e t a r d a t i o n ,  h a e m o r r h a g e s , n e c r o t i c  l e s i o n s  in



t h e  l i v e r , , ,  i n t e n s e  c o n g e s t io n  of t h e  y o l k  s a c  m e m b r a n e  w h i c h  i n v a r i 

a b l y  c o n t a i n e d  u n a b s o r b e d  w a t e r y  y o l k .

In  t h e  c a s e  of m ic e ,  y o u n g e r  ag e  g ro u p  ( 3 - ^ w e e k s )  s u f f e r e d  

g r e a t e r  m o r t a l i t y  t h a n  o l d e r  g ro u p  (6 - 8  w e e k s ) .  T h e  l e s i o n s  w e r e

m a i n l y  e x t e n s i v e  p n e u m o n ia ,  c o n g e s t i o n  of t h e  v i s c e r a l  o r g a n s  and  

a y e l l o w i s h  f i b r i n o u s  e x u d a t e  on t h e  p e r i t o n e a l  s u r f a c e .

L a t e n t  o r  i n a p p a r e n t  i n f e c t i o n  c o u ld  b e  n o te d  in  so m e  m ice  

i n f e c t e d  w i t h  t h e  i s o l a t e s  and  in  so m e  of t h e  g u in e a  p i g s  i n o c u l a t e d

w i t h  t h e  c l i n i c a l  m a t e r i a l s  w h i c h  w e r e ,  l a t e r  o n ,  p r o v e d  p o s i t i v e  

f o r  c h l a m y d i a .  T h e  a n i m a l s  on a u t o p s y ,  r e v e a l e d  low  d e g r e e  of

p n e u m o n ia .

T h e  e l e c t r o n  m i c r o s c o p i c  s t u d i e s  of t h r e e  i s o l a t e s  r e v e a l e d  

s t r u c t u r e s  a n a lo g o u s  to  t h e  c h l a m y d i a l  d e v e l o p m e n t a l  f o r m s .

T h e  i d e n t i t y  of t h e  i s o l a t e s  w as  c o n f i r m e d  b y  f l u o r e s c e n t  a n t i 

b o d y  s t a i n i n g  t e c h n i q u e  an d  t e s t  of s e n s i t i v i t y  t o  s u l p h a d i a z i n e .

F o l lo w in g  f l u o r e s c e n t  a n t i b o d y  s t a i n i n g  (FA T ) tw o  d i s t i n c t  d e v e l o p 

m e n ta l  f o r m s  of t h e  o r g a n i s m  c o u ld  b e  i d e n t i f i e d .  T h e  i n t r a c e l l u l a r  

l o c a t i o n  of t h i s  a g e n t  c o u ld  a l s o  b e  i d e n t i f i e d  in  t h e  p e r i t o n e a l  m a c r o 

p h a g e s  f o l l o w i n g  FA T, w h i c h  r e v e a l e d  tw o  d i s t i n c t  t y p e s  of f l u o r e -  

s c e n c in g  i n c l u s i o n s  - t y p e  one  a s  d e n s e  g r o u p i n g s  of g r a n u l a r  b o d i e s  

a t  t h e  p o l a r  r e g i o n  an d  t y p e  tw o  a s  d i f f u s e d  p o l a r  f l u o r e s c e n c e .  

None of t h e  i s o l a t e s  w as  s e n s i t i v e  to  s u l p h a d i a z i n e  i n d i c a t i n g  t h a t  

t h e  i s o l a t e s  a r e  C h l a m y d i a  p s i t t a c i .


