SERUM IMMUNOGLOBULIN LEVEL IN KIDS AND
ITS ASSOCIATION WITH GROWTH
AND MORTALITY

BY
NANDAKUMAR P.

THESIS .
Submitted in partial fulfilment of the

requirement for ‘the degree

Masgter of Peterinary Srience

Faculty of Veterinary and Animal Sciences
Kerala Agricultural University

Department of Animal Breeding and Genetics
COLLEGE OF VETERINARY AND ANIMAL SCIENCES
Mannuthy: = Trichur

1981



DECLARATION

I hezcby declare that this thesis entitled
“Serum immunoglobulin level in kids and its
agsociation with growth and mortality® is a bonafide
zecord of researxch work done by me during the course
of research and that the thesis has not previcusly
Zonned the basis for the award to me any degree,
diplona, assoclateshlpy, Lellowship or other similar

titie of any other university or society.

Pleces Mannuthy Gignature of the caﬂﬂiaate:{\fkjij%f:?D

Datesdl w1961, Neme of tho candidate: PJNANDAKUMAR



CERTIFICATE

Certifiied that this thesls, entitled "Sepun
immunoglobulin level in kids and its association
with growth anﬁ.martelity“is a record of résaarch
work done independently by Sri.P.Nandakumar under
my guidance and supervision and that it has not
praevicusly formed the basis for the awvard of any

degrees, fellowship or associateship to hiime

7 |
Mannuthy, Home of ﬁégﬂﬁnidas ﬂR.C.a”RAJéﬁ

. B_‘V.SC.'M.SC.QPE’J-DU
{Chalrman, advisory Doard)

Associate Professorx,
Department of Animal Breeding and genctics,

Jlul=1991,



ACKNOWLEDGEMEITES

I am greatly indebted to Dr.Ce.dsRajagopala Raja,
Azspeiate Professor, bDeopartment of Andmal Dreeding and
lggneﬁics and major advicer £or his valuable guidance and

the keen interest shown in this study,

I am imncnsely grateful to the following wmembers of

the advisory committee for thelr help and cowpperation

Dr,B.Rerishnan dNair, Gencticlst, A.I.CoR4Pa

on goats for milk production, Mannuthy.

Dr.K.Pavithran, Assoclate Profossor, Deportmont

of Dairy Scionce

Dr.Me.Krishnan Malr, Dean, Paculty of Veterinary

and animal Sclencose

I wish to axpress my deen scnoe of gratitude towards
late DreT.R.8harathan Narboodiripad, for tho encouragencnis
and help doring the esrly phases of thic work as the then

adviser,

T em oloo thankful €0 DreGotikundan, Profassor and
Head, Departwent of Animal Breeding and genetics for tho
interest shown in this study. Thanks are also duc to
DreKe.NeMuraleedharan Hair, Associate Professor of

Surgery for the help. Sri. Salakrishnan acon hod besn



helpful in statistlcal analysis of thsy datas. The stafd
of Ospartment of Animal Breeding end genctics and
ATWChRePe on goats for milk production were vory much

co=gOporative,

I am grateful to many of my friends without whom

- this work would not have beoen completa, -

The credit of typing the manuscript goss to,
shri, V.T. Kurian,

v

Nt

Mannuthy, NANDAKUHAR P,
31 «7=i981,



Table Ho.

Jed.
4ele
4e2¢
Ge3w
44d,
de50

4400

4’.7O
408,

49

LI&ET OF ThABLES
Title

Avorage C.Ds values obtained for
different strengths of added
gammaglobulin,

Pre colostral Ig level in‘kids.

Trend in bihovrly Ig levels from
birth to 24 hours,

Analysis of variance for partitioning
the cffect of periods and animals,

Trend in serum immunoglobulin level fxom
birth to eight weeks of iife in kids,

asnelysis of varlance for partitioning
the effect 0f porlods and animals,

- Meen Ig level of threes breed groups.

Analysis of wvariance for gtudying the
effezct of breed on serum Ig level,

Analyeis of variance for studying the
effiect of type of birth in serum Ig level,

Ef£fect 0f serum Ig level on mertality
of kids,



Figure Ho.

3.1

49 1‘;

Ge2e

LI3T OF PICGURES

Title

Standard curve Lor serum
immunoglobulin icvels.

Trend in sexum iwmmunoglobulin
levels £xom birth to twenty four
hours,

Trend in serum irmmunoglobulin
levels from birth to olght weeks



51,H0a
i
2s
3e

4s

Ge
e

Be

2
)

DADLE OF CONTLHTS

TALIe
Introcuction
feview of literaturs
Materdals and methods
Resvlts
Discussion
SUBTOIAYY
References
Appoendis

MNogtract

page

[ =]
]

27 -

55 @ §

L0,

1

26

36

46



“ INTRODUCTION



INTRODUCTION

Immune responso, the strategic defenge system in
the €ight agalnst microbial and antigﬂnicjinvasions, is
of primary importance to the survival of an animal, an
animal ls constantly exposed to pathogenic microcrganisms
and other antigenic substances from its environment,
immune recponoe is the cellular and humoral £esponses o
the body o certain fintrinaic and extrinsic factors. The
survival of tho animal in the struggle against the micro-
bial and antigenic lavasions is dependant on its imtune
rasponse, Animals with peor Lmmuno competence will not
be @ble to combat microbial invasions and heunce moy
succumd to such infectionss On the other hand, thoso with
good immune response or efficient immune syotem can
survive evcﬁ acute infections caused by virulont

organisms.

Irmune svyasbkem

The'funcﬁicnal immune system comprisces of cello of
.bursal or bone marrow origin and cells of thymic origin,
The calls of thymic origin (T-iymphoeytes) are concerned
with cell-maﬂiated Imunity. The Belymphocytes {(cclls of

bursal or bone marrow origin) aere mainly concerned with



huroral immnity, These cells, on antigenic stimulaw
tion, are copeble of active dlvision to producc plasma
cells vhich are concorned with the synthesis of antie
bodics,. Ant:ibcdiés are present iﬁ many tissues and fluids
of the body, AaAntibodies come under a family of Telated
proteins called gemnaglobulins with over lepping physico-
chemical properties. In strict sense immunoglobuling [+ )]
are gammaglobulins commitied to ace‘againét specific
antigens, -~ dut both-termS*armﬁusualiy~uﬁgdxsynonymously,
Four distinct classes of Ig haye.beéﬂ recognised in goats
namely IgGi, IgG2, Igh and Igh (Felnsticn end Hobart,
1969p Pahud and Mach, 1970)e All these Ig have antibody
activity stressing the inportance of total Ig as a
meagurs of the humoral immune status of an animel,

Immune,ataﬁua

In &attleg 1§ is well established that sufficlent!
levels of garmeglobulin is escential for tho health,
botter perfarmapce an? survival, As carly as 1960, Ross
and co-vorkers had found that lines of Z2ebu cattle rosise
tant to helminthiasis had higher gammaglobulin compared
to susceptible lines. Hellidey and wWilllams (1980)

reported that cows with normelly high levels ¢of scrum Ig



generally produced more antibodlies An response to an
antigenic challenge, Low lavels of Ig have been repore
ted to ke associated with many diseases including

necplasms (Jacobs gt al, 1980),

A neonatal mammal is incapable of mounting an
immune reogponse effectively. It has to depend on the
passive iLmmmity provided by tho mother for disease
resistance and survival. In ruvminants like cattle, shoep
and coat the tranafer of passive immunity to the neonate
occur mainly via, colostzum of the dam., Many workors
have stressed the Importance of colostrum in the preven=
tilon of colibacillosis An calves and showed that morta-
lity was higher in calves with low sorum gammoglobulin
devels. The neonatal calves with high scrum Ig lewvel
survive diarrhooa and death, Agammaglobulinaemia or
hypogammnagleobulinaomia is found in agsociation with neoe-
natal infections and death not only in cattle, but alse

in foals, pigleits and lambs,
SCone

Surprisingly dilttle work in this regard hag been
done in goats which form & major portion of 11vostock.[ﬂ
especially in Herala., Neonatal infections, subceguont:

poor performance and mortality have been a scrious



problom in the development of intensive goat husbandrcy.
Neonatal infcctions and mortality in kids have becn
reported from all parts of the world, Rapatuaca (1971)
reported on overall mortality of 28,4 por cent in kids
kolow 6 months of age., Manomohan ot al, (1979) Zound
that 92496 per cent of the 767 kids dying of various
cauzes were below threo montho of ages Tho noonoatal
mortality and poor performance in kids moy be also Guo to
a defective tranafer of pasolive immunity £oom tﬁo mothar,
The age at'wh;ch maximun infections and mortality occur
in kids, arousas strong suspleion in this diroction.
Hencs, the studies on transfer of pasgivo immunity £rom
the dam to the kid, the change over f£rom passive to
active frmmmity In the kid, {he asscceiation among passive

frmunlty level, performance and mortelity aro all importont.

Objective
The present investigation was undortakaen to study
ie The pre colostral Ig lcvel in kids,
2. The trend in post colostral Ig level in kids from
birth to 24 hopurs atStor birth at bihourly intervalc,
to docate tho post colostral peck of serum ig

“devel in kids and o find 1tS: magnitudo.
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The trend in serum Ig lovel from hirth upto

8 wmeks Of ago.

The factors affecting post colostral pnek lovel
of serum Ig such as genetic group, birth welght
and type of bLirth,

The association between post colostral poak of

serum Ig level and mortality of kids bolew

2 months Of age.

The cffect of semum Ig level on gain in body

walght,
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. RBVIEW OF LITERATURE
Tmmunoaliobulins

An animal is being inveded constently by nicrow
organisms and other foreign antigens from its environe
nente Immune response 1s of primary impqrtance to the
survival and bettor pecformance of the animal f£rom theso
harmful antigenic invaslons, Immane response is the
cellnlar and humoral reeponses of the body ﬁd certalin
intrinsic and extrinsic factorgs &N animal wlth poor
immune regponsivenzss Qaul@ not be able to combat microe
blal invasionz, may succund to infections and may even
die. Osburn gzt al. (1974) pointed cut that many
diseascs in animals, inclueding ceztaln ncoplasms were

due to the £ailure of hosts' imnune systenr.

According to Ashorsong (1976} immane sysiem 0soele
tially consists of c¢ells of thymic origin (Telymphocytes)
and cells of bursal or bonemerrow origin (De-lymphocytes).
The T-lymphocytes are mainly concerned with ccll mcedlated
dmmunity, The dopletion of pool of thymus derdved celle,
resulted in gencral unresponsivencss in coll medlated
immunity. 4She cellular immunity could not be passively
transferved as hunoral immunity. The H-lymphocytos or

lymphocytes Of bone narrow origin ave concernad mainly



with humorel irmune response, Removal of bursa in
chicken, in early life led to agammaglobulinaemlia end
absconce of plasma cells:, The antigon-sensitive B cells
are recuired ﬁo:'pximary antibody responce. These celdls,
on antigcnic stimulation, arc tyanéﬁérmed into plasma
cells, which synthesise antibodles against that

particular anticen.

When an antigen was intraégca& into an animal
body, antibody production in the animal followed a chara-
cteristlc pattern as (1) The lag-phase (2) the logapithmic
phaze (3) ;he ﬁlat@au and‘té) the phase of decline, The
initial production of anti?mﬁies efter the first inmvunie-
sation vas markedly dlfferent £rom that of antibody
production after the scﬂoné immunisation. The former is
cailed the primary immune response ang latter, thc oeconw
dary or anamnestic responsa, The primary response was
gluggish short lived and comprised of 195 Ig dremuno=
globulins. Secondary responge was swlft, prolonged,powere
£ful and composed mainly of 75 IgG immunoglobulin (Park
and CGood, 1974). ‘

Antibodles come under a fapily of related proteins
called gammaglobulins with overlapping physicoschemical
propertics, Immunoglobulins (Ig) are proteins of animal

orlgin with known antibody activity as well ags other



chamnically related normal and pathological proteins,

Thus in strict sense all gammaglobuling are not li.unce
globulins., Only when gannaglobulins are commltted, to

set. ageinct cpocific antigen, they are truly be called
lmunoglobulins, But both termms are wsed Synouymously.
Structurally an immunoglobulin melecule censists of ona
or more units formed of two ildentical heavy and two iden-
tical light ehalnzs held together by disulphide bonds,

The heavy chains are deslgnated correaponding to five
main Ig classes in man, as gamma (IgG), Hu (Ig), alpha
(Iga), delta (Igh) and epsilon (IgE)e The light chains
are of two types koppa and lambdae The portion of cach
chaln where aminoe acld configuration is ccnstant 1o callced
constant region and that part vhere the amino acla
seguence varies from molecule to molecule is called variae
ble region, DLiversity of antibodies is due to variation

in variable region {(Asherson, 1976).

Four distinct classccs of 1g have heen jdentificd in
goat, all of wvhich have ¢got antibody activity. Thoy are
ToG1, IgG2, IgM and Tgh (Foinstien and Hobart, 1969
Pahud and Mach, 1970), &ince all the immunoglobulin
classes in goats have antibody activity, quantitation of

total Xg 1o of significance in assessing the humoral
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imnune 'atatus. Young goats had lower gsmmaglobulinlevel
compared to adults (Castro ot als 1977). Goats at aix
months had 22.8 mg/ml of gmm:\aglobulin ag agoiast 34
mg/ml of cerum in goats Of 2 years age., Desiderio et al.
(1979) found 26,65 £ 7.13 psar' cent of serum proteins as
gommaglobulin in adult goot acrum, '

_::.A. nconatal animal 4s incepable of mounting an
immune response effectively. It hag to depend on the
pasaive Immmanity provided by the mothor £or discaze replse
tance angd survival, ?.‘ht? transmigaion qﬁ pagspive iccnunity
from mother o young may occur i:sﬁcsm_birth; aftor birth
or gt t.:et'h the phaces, Basad on the pessive transfer
of immunity from mother to young, animals con bo clage
sified into three groups., In the £irst group comprising
of lagomorphs and primateg, the transmission of passm{ﬁ
immunity £rom the mother to the young one occurs in ubaro,
Tho necnates-; of the second group cans:.i,stiug of ungulates
regeive their pessive immunity via ths colostrum of the
mothers The third group, consisting of dog, cat, rat,
mouse, guinea pig cto., derdves thedr possive dmmunicy
- both in utern and via colostxum of the dam {#rambel, 1970
Butler, 1573},

Beonates of ruminants including goats, deorive their
passlve immunlty vio colostrum of tho dam, Colostrum of
runinant ig a rich source of immunoglobhuling, Larson
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and Kendall (195%) found that 70-80 per cont of first
colostral whay prbt@ins of Guernseﬁ and Hésﬁcin Were
immunoglobulins. Sarlier, agkonos gk ale. {(1956) hed
found the composition for goat celastrumlas show 3in

tabl@ 2- 1.

Table 2.1, Distribution of proteins in goat colostrum

-y - o

Time after Total amount percentage of

parturition of protein gommagiobulin
__thours) . mo/iml, — .
1 1050 62%
12 215,80 257
14 131.0 ‘ 264

- P o

Askonas et al. (1959)

Feinstien and Hobort (1963) were able to f£ind
that Igll was selectively concentrated in goat colostium,
Aguilera (1971) reported that averages of ismunocglobulin
concentration in bovine éalostrum aniter O, 12 and 24
hours of parturition were 129,3:45,03, 97.8:8.54 and
§745:27,3 mg/mi respectively. Bhatia and Gangulli {1977)
found thot IgG: of Ist day colostrum of Sahiwal and
Sahiwal Browm Swics croos were 33,33 and 31.54 mo/ml,
respectively. Hunter gt alde (2977) roported that cwe
colostrum at the time dﬁ parturition had 115+10,1 og/ml

¢f gammsglobulin, Micusan and Barduas (1977) were able
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to £4nd 52,2753 mo/ml of Ig in goat colostrel whey
of which 50,8544.9 mg/m) was IgG1 and only 2,2711.32
ma/ml was IgSe Earlier,Dalfour and Comline (1962)had
found that besides immunoglobulins ¢ologtrum cohtainaa
Eactors which enhanced immunaglobuiin absorption, like
trypsin inhibitor,

2¢1, Preecolostral serum immuncalgbulgn legg;s

The uterine epithelium 4s an intact dbarrier 4n the

placenta of ungulates and thore is listie or no plaéental
transfer of immunoglobulins, The placenta of runinants
1ike cattle, sheep and'éoat are cotyledonaxy in forzm and
syndesmochorial in structurs., The chorionic trophoblast
is in direct contact with uterine subepithelial conne-
ctive tissuo, There are about 160180 coruncles in the
uterl of conts (Bzambel, 1970).

Barlier,Pamulener (1912) could £4ind no gpprecichle
amount of hacrolysins in the sera oF new born kids, of
goats that had been aﬁtively inmmunised ¢o sheep red cellso,
before suckling. Reymon (19235 confirmed that goats,
immuée to By,c0ll, eyphoid} rabbit red cells and horse
red cellso, did not transmit_agglutinins to their kidg
beSore ouckling. Neubauer and Schone (1979) could £4nd
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no insuvlin binding antibodies in the sera of neonatal
kids that woere born tO goats ectively immundsed to

insulin, boefore suckling,

Though apecifice antibodies could not be detcected in
the sera of nconataeld ruminant prior tO suckling, gommle
gicbulins have been dotcected cven in foctal ruminantse.
Aguilera (1971} determined immunogiobulin content in the
sera of 27 calves at birth, The euthor could £ind an
average gowmaglobulin level of 2,9¢1.6 mg/m) in the sera
of calves at birth: Bush ot aole. (2971) found that the
averagz gasmaglobulin level in the sera of 27 precolostral
calﬁes-EEEQ,B.Q meyfrle Merriman (1971) detected e, WnD
IgGl and IgG2 in the sera of precolestral calves. Bub
Igh could not be found in the precolostral scrum. Redd
(1972} reported that precsglostral lamk gerum contalned
2 287 uniis of gammaglobulin, Schults (1973) found ihat
90 per cent of bovine foetuses of 235 days gestation to
birth had Ig in their sera, Osburn (1973) reported that
moat animalalware born with a minimal Ig in thelr serume
Jalnapurkar et al, (1976) reported that serum I6G level
in 11 buffalo calves before suckling renged botween 0617
and 1.72 mg/ml., Hunter gt ale. (1977) found that average
pracolostral serum Ig level in 49 lambs was 0.07 mg/mi.
Clover and zarkower (1989} could not £ind appreciable

guantitics of gammaglobulin in precolostral colf sera,
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222+ Post golostral serwn Ig levels,

ig are mostly availed to the nconatal }*.1&_ via colos-
trum, Apart from Ig, colostrum contained £actora which
favour abcorption of Ig as trypsin inhivitor (Balfour
and Comline, 1962). absorption of colostgal Ig 4s a'non
selective process and even molecules of compareble size
of IgG were equally well cbsorbed (Balfour and Comline,
19591 Plerce, 1961y MHerdy, 1969 and Brandon gt ol., 1971).
Stott and Menefee “{1978) reported that Igs 15 preferene
tially transported across the intestinal barrlere

292,30 Time of attainment of post colostral peadk
Famulencr (1912) actively immunised pregnant goats //

wit:h shecp red celis and found that their kids after
ingeoting colostrum rapidly acguired a mlatively bigh
antibody titre in their cerume Reymann (1920) found
that antibodics to EBscheorichin cold, typhoid, rabbit and
horse=red colls vere transmitted to kids via coloatﬁmn,
Masdmum titres were found in tho cera of the kido as
early as 11 hours after birth. i-lusband et al, {1972)
found that peak congentration of Igh and Igh were ‘aé. :
12 hours efter feeding csloctrum, whorcas Ig6 and IgGa
reached the peak level only at 24 hours in calvessgarlier
Aguilera (1971) reported that post colostral pesk level
of sorum Ig was :feacb.e& in 24 hours ofter first suckling
in calves. Bush et als {(1971) rcported a gradual decline
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of serum Ig levels in neonatel calves afiter reccohing
a peak levol at 24 hours after suckling. Reid (1972)
£ound a peak lovel of 27.4 257 units at 24 hours after
facding colostrum to lambs. Husbhand ot ale. (1972)
raported that. post colostral peak sorum 194 and Iga in
calves were reached 12 hours after first suck, whcreas
it was 24 hourz for IgGl and IgGze According to Logan‘
et al, (1974) pOst colostral peak of serum Ig was reached
at 24 hours after ocuckling, Ducker and Fraser (1976)
found that gammaglobulin concentratibn in lam> se?a
recached a peak 24«72 hours after:. thé time of £irst suck,
Sawyer ot 81.(1977) found that all lambs at 2¢ hours
£tor birth aﬁsorbeﬁ.lg nearly to the same extent.
Halllday gt al. (1978) reported that a rapid incrcase in
serum 1gGy iovel of calves occurred after ingesting the
colostrum during the first 10 hours and a plateau was
reached botwoen 13«14 hours‘which continuad upto 40
hours, Naubnﬁar and Schone {1979) found thot post colo-
stral peak of serun Ig in kids was reached before 24
hours after ingosting colostrums. Clover and Zarkowexr '
(1980} £found that post colostral peak in sexrum Ig lovel

in calves were reasched 24 hours aftor feeding colostrum.
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2.2+%s Trend dn serum Ig level from birth to 24
hours and magnitude of post colostral paak

Roymann (1520) found that antibody titre in the
sera of new born kid sometimos exceeded the titre of
" motherls gerum, but Gid not usually exceed the titre of
colostrum, Aguiieré (1971) fed colostrum to calves at
the rate of 5 and 7,5 per cent of body weight on first
and second days of life, respectively. The averags lg
lovel in colostyum gfter 0, 12 and 24 hours, rospootie
vely, were 129.3t50.3; 97.8845.3 and 57,5:27.3 mo/nl,
avearage lg level in calf blood increaszed from 2,9+1.6
mg/ml to a poak of 15¢5:S,O my/m) at 26 hours, Bush gt
8le(1971) fed coloatrum to 27 calves at & rate of 2.5
per cent of body weicht at bisth and 12 howrs afteg birth
and 3.75 por cent of weight'at 24 and 36 hours, Avarage
blood gammaglobulin lovel increased from 2.9 mg/ml before
initial feeding to 15,4 mg/ml at 24 hours and declinad
slouly thercafter, Reld (1972) recorded meoan garmagloe
kulin lével of 72 now born lambs as 2 257 undts at birth
which increased to 27.4 2ST units at 24 houzs after birth.
According € Findlay {1953) mean Ig content of one or
two day old leambs was generally hicghers than that of the
dame In lambg, Hunter et ale. (1977) found an avarage
IgG level at 24 hours a2 35.6 mo/ml of scrume Logan and
Irwin (1977) recorded an avorage Ig level of 19,1#1,1 28T
unité in 84 lambs at 24 hours aﬁtmr‘birth. In a study
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on 983 calves, Bringole and Stott (1989)-£0und that,

post cologtral peak level of IgG and IgM ranged £rom

0w63 mg/ml and Qw15 mg/ml respectively. Clover and

zarkover (1580) could £ind a peak gserum gammaglobulin
level OFf 13,611.2 mo/mle

Toble 2,2, Gamaglobulin level £roi birth ¢o ninety
8ix hours,

Hours aftar _ o
birth | 0 6. . 12 . 28 48 72 a6

Serum ganmn - _' 43,
globulin 4] %EQ“. 9;6 13;6 13;3 ,12;0 13 2
dovel mo/ml $e3 5,7 L2 L6 20 T.6

Clover end Zarkowor (1980).

263y

Zrend in sertun imrmunoclobulin Jevel

elcht wezke of agu.

Hangen and vhilipps (1947) found that when calves
vere ralced without access to colostrum the vardious
blood scrum protein factors did not epproach normal
levelds until the andmals were 8 wecks of age. Smith
ang Holmes {(1948) ohsefved that the globuiin £ractions
acouired {rom colestrum Jesreased steadily in calves
£rom 2 doys of age, reaching about half the initial
concentration after 20 deys. They reported that cslves
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at 50, 87 and 122 days 0f ago had 0,6, 3.7 and 4.1
mg/ml Xg resopectively, Pierce (1955) in slectraphorctic

and serologlc studies on the transmission of Prichomonag

foetus agglutdning vie coleostrum €0 calves and its sub-
sequent eleminetion from circulation of calves found
that producticnt of natural agglutinin ecccured boetween
30-50 days by éhe éalvés‘ The author further shoucd
thaé autogonous production of caemmaglobulin by thoe celi
begen soon after birth, Klaus gt als (1969)found the
serum Ig concentration in mixed Eugopean breed as

ghowmn in the tabla 2.3,

Table 2.3, Serum immunsglobulin level (mg/md) in

ealves of various agess

hae oL calgam

Glagz of Ig g Ist  2nd - 4th Tth
NSSU -- OY- - J - ay___ doy
Igiv‘l Ol 1.26 1.16 D620 0.70

Kinuo gt al, (1969,
The Ig levels in Jorsey and Holstein calves of
difforent age groups as £ound by Tennant gt al, (1969)

is given in table 2.4.
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Table 2,4, Change in Ig level (mg/ml) in gerxum of calves

of diffcrent age QroupsS.

- - alr

Precos 1=5 G=l0 1115 16=25 26«35 36-45 120~
loGe days days days daye days days 200
tral 3 day:3

Breed

Jersey 3.0 30,0 2640 24,0 18,0 16,0 15,0 16,0
Hodstein 240 13,0 10.0 84,0 940 940 90 1540

Tennant ot ale (1969,

Logan gt al. (1974) reported that serum Ig lavel
after rcaching a peak at 34 hours bzeome minimun at 2«5
weeks and rose again reaciing an adult level at 12 wecks
of age. CSerlier, Husband ot al.{1972) reported that en=-
dogenous production of IgGl, IgG2 and IgH began by =16
days whereas synthesis of lgh began by about 64 dayao,
Logan et al.(1974) found that calvec with low scgun Ig
level began synthesising Ig within a week after bilrth,
whercas calves with high serum Ig level did not syntiwsise
Ig until they were 4 wecks olds, Clupercescu (1877) ropor=
ted that mean IgG concentration of three day old lambhs
vere considerably hicher than thelr dams._‘lt fell by more
than half in followlng €0 ﬁeeks, remained about thio -
level for a month and thereaftor increased slowly but was
otil)l significontly lower than adulis. Heubauer and
Schone (31979) reported that anti=insulin entibody titre in

kid serum reached a peak tefore 24 hours but was dropped
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by about 50 per cent of the original lovel in elght days,
Clover and zarkover (1980) presented the trend in serum
gammaglobulin lavel in neonatal calf sera from 0=36 hours

after birth as given in table 2,5,

Table 2,5 Scrum gammaglobulin level (mg/ml) in scra of
calves,

Time in :
hours Q 6 12 24 48 72 96

Gamnaglo~ 0 846 9.6 13.6 13.3 12.0 12,7
bulin + + 4 o + &

3
L L L b ad Ll

level 103 1.7  1+6 1.6 2.0 146

Clover and zackovor, (1980,

2444 Factors affectin ot colostral

cak of scrun Ig

levelo,

2edel, Breed

Halliday (1968) reported that the concentration of
proteins and gammaglobulin were higher in Merdno lamss,
compared to Finish landrace, Scottish blackface and derino
Cheviot lambs. Tennant gt al. (1969) found that serum Ig
levels Of 1=5 days 0id Jérsey calves wWere on an avorage
30 mg/m) whereas Holstein calves h@éu 13.0 mg/ml, Penhale
and christie (1969) found a higher gammaglobulin level in
Indian breeds of cattle. Nair ct al.(1979) repocted that
there was a significantly higher gormnaglobulin leovel for

Alpine x Beetal than for Deetal docs,
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2.4¢2. _'I_zf.)@ of birth

Logan and Irwin (1977) found that mcan serum garmas
globulin level waz higher in singles than twins and
highor in twins than triplsts. The moan gammaglobulin
lovels were 21,442.6 257 units for single lambs, 19.3%1.5

28T units for tuins and 13,7+2.2 2ST uvnits for triplots.

24453« Birth woight

Halliday (1976) attributed the higher Ig lovel of
Finnich x Dorset lambs to the vigour of the lembs to suck
coloctrum., Halliday and Qilliams (1979) reported that
the =zerum concentration Of,xg aftgr ona hour of foeﬁing
colostrum was negatively correlated with birth ucight

oL lambg.

2ed.4e Zg content of colostrum
The only scurce of Ig to the neomatal kid is via

the colostrum of dams Aggﬁlera (1971) reported that there
was & correlation of 0.7*between colostral Ig consumption
and serum Jg lovel in cielvese Balkberz (1976) could £inad

a marked variation in Ig content even among oolosirum o
healthy cows. . .. Shubber ¢t gl.(1979) found a clear
poaitive correlation batween the total amount of Ig in
lambsa' serum at 30 hours afiter the £irst feed and the Ig
congsuned, Approximately 20=25 per cent of the lg ingosted

was present in the lamb's secrum at that time, Vringole
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and stott (1979) reportced that even sfter £eoding puffi-
clent amounts of colostzum a high proportion of calves

were hypogammaglobulinaemics
2.4 De ®imo of £irvst feed of colostiun

¥ruse (1970) reported that delaying the fceJing of |
céiost:umnhy 2 to 20 hours after bizrth resulted in dimi-
nishing.tﬁe‘absozption cocf£ficicont by 50 ber cent, ucker
and Fraser (197G) found that restriction of lambs E£rom
taking colostmum for the £irst eighteen hours did not

reduce the abscorption of gammaglobuldn considcorably.

2.5, fssociation of woust colostral pook of serum Ig level
with incidence of discases and mortality,

Jcnuen §1823) strcosed the Importance of colostrun
in the preventuon of colibacillosic, The author ghowed
that calves, fed only bolled milk on the £irst dey poaot
partum, died of acutnddiaxrhoea vhere as ca2lves fed colostrum
survived, According to.Gay et al,(1965) mortality was
higher in groups of calves with 10a blood gammaglobulin
levols, Butler (1969) stressed the importance of colostral
transfer of Ig for the immunity to digeases, Eugestor
and Storz (1971) found that when calves deprived of colose
trum were orally infected with the chlamydlel agents of
bovine polyarthritis, they rapidly developed fover,

diarrhoca and polyarthritis whereas calves £od colostrum



showed less severe symptomse. Coleostrum deprived calwves

£ed sufficicnt wvhey and administered 0,26 g of Igdi and

1.5 of IgG/30 kg body weoight dld not develop dlershoca

on intra peritoneal challenge with a pathogenic Eschexichia
¢olil acrotype, Ranatunga (1971) suspected that the lack of
miik in the dam may be the cause of high rate of neonatal
mortality in kids, TFisher and Dela feunte (1971) rcoported
a8 high incidence of deaths in calves with low gemmaglobulin
level, In a study on lambs reccived for postmortur, using
zine sulphate turhidity test, Findlay (1973) reoported a
lower level of gammaglobulin in thein sera compared to the
normal healthy lombg, Thomas and Swaalh{1973) repozted a
higher incidence of pneuwonia and suboeguent death in
calves with lower gamagiobulin level in thelr serur,
Campbell (1974) observed that 9/10 of the lanbs fed colote

trum sucvived,vhereas 7/10 of colostrum ond Egcherichda

coli £ed lecwbs sucvived and only 5/10 of non colostrum fed
larbs survived. Izwin (1974) found & highor incidenca of

diseascs and death in calves with low gammeglobdbulin lovel,

Table 2.6, Gammaglobulin level and mortality in calves,

g - g S G

zsST units of Ig tlo.0f crlves death Mortality
' percent
Below 20 units 169 19 11424
Above 20 units 321 5 1.55

Irwvin (1974)
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Pisher et al, (1976) found & hypaé catabolicm OF
immunoglobulin in dyding calves lcadling to an intravag-
cular Ig deplotion, A bhigh level of immunoglobulin ospe=
clally IgH protected colves from death due to nconatal

salmonellosldo,.

Table 2,7. Agsociation of serum Ig level (mg/ml) end

Salmonellogis in calves,

__Mean serum Ig_ _ Hean plasca Ig_
Initial £inal Initial £inal

Diarrhoelc & 7-19:';1056 4.59_1!_;1.()0 15.7i4.90 7.8&2.3
dying

Plarchozic & | S )

surviving 19,3841e01 11,4742,32 47424843 29.849,5

Non dlerchoeic &
non infected = 19.09:1.29 13,340435 45,74£1.69 26,713.4

Normal infected. 35.72 23.33 96,7 7243

- -
-

Fisher gt al. (1976)

Mo Guire gt 8l.{1976) reported that scrum Igs]
concentration in calves below three wecks of age dying
of infectious diseases, waro lower than that of clinically
normal calves, Fifty per cent of the dead colves had
serum IgGl conceatraticn, two stonderd deviation bolow
normal and 35 per cent of dead calves hud one standard

deviation below normal. NMNc Nulty ct al, (1976) repozted
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that fecding of colostrum sufficlent to produce 30 mg/ml
concentration of cerum Ig lecvel in calves prevented

Marrhoeca in then,

Tablo 2.8. Relationship between serum Ig level and

_diarrhoea in calves,

Total serum Ig Total number THumber of calves

. lovel mg/ml of calves . with diarrhoca
Q=10 T (5]
1020 3 P
2030 ¢ 3
above 30 6 4]

Me Fulty et al. (1976)

sawyer ot ol.(1977) found that 14 per ceat of
g1 clinicall§ no:ﬁal caives‘were hypogamnagiobullinaemic,
Barbar (1979) reported that feeding of six pints of
colostrum aster 24 hours reduced calf mortalfty Gue
dlarchosa. Hanomohan gt ale {(1979) suggested that
fallure of passive immunity from dam to kid may be a
cause of hich neonatal kid morézlity., 2ringole and
Stott (1980} found & mortality rate of 13.3 per cent in

83 acammaqglobulinacmic calves, Tne high rote of
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survival (86,7%) of agammaglobulinaemic calves were

attributed to the locel effect of Ig on the intestine,

2.0+ Effect of lqg level on body weight,
Ermeckov gt 81.(1973) allowed 52 lambs to be nursed
by their dams within 60 mlnutes, 28 lombs within 6150
minutes and 14 lambs between 91 and 150 minutes, The
respective daily gains in weight were 255 grams, 249

gramé and 240 groms for the three groups.

Halllday (1976} reported that there was: signifi-
cant corrwslaticn batweeon body weight gain and Ig level
in sera of lambs, Clupercescu (1977) £ound significant
negative correlation between weight at 6«12 weeks and
IgGl and IgGz concentration at 14 weeks (r w 0,63 and
0. 368 respoctively). Table 2,9 summarises the £ind-

ings of Ciuporcescu,
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Table 2.9, Correlation betweocen iIg subclasses and body

weight.
: Growth rate
Age Ig sub class Q=6 weeks (=12 wecks
Igty =0,028 0,260
3 days IgGao +04168 +0. 147
Ign +0,089 ~0.22
IgGl “0e129 =0y 314
6 weeks 1gG2 +0,040 +0,083
I(_}‘g“j +0. 108 “I’G. 229
IgGy =0,245 ~0.630
14 wecks IgGn ~06224 ~0,368
Igi _ +0e316 +0.151

Ciupercescu, 1977,

Halliday gt al. (1978) observed a significent corree
lation between the concentration of clasgsses of Ig in the
serum and dally weight gelns For each mg of IgGl there was
an incresse of 5.,5¢2,00 ¢ in daily gain upto 42nd day and
an increase of 22+80,3 ¢ In total welght galn at 42 days.
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MATERIALS AND HETHOLS

Choice of mothod of estimotion of Iqg lovel and genezal
procedure

Male kids belonging to all India«Co-ordinated Research
prajest on goats for milk production, Kerala Agricultural
University, HMannuthy, born during the period from 3.7.1980
£0.642,1901 were considerad for the atudy, Different
breed groups with varying numbers were utilised for each
part of tho study. ilence the details rcgarding choice of
animuls has been given along with cdescription of procedurcs
involved., One proecolostral kid was purchased frem the
project £or collection of pro-colostral serun., 2inc sule

phate turbidity tast was preforred for the quantitation of

Ig in sera of kids. It has the eadvantage of being fast,

It is cheap and loss of accuracy is minimum,

Collection and hendling of serum

For collection of blood, animals wéra properly
secured and the jugular vein was punctured ucing a sterile
hypodermic ncedle, Five millilitres of blood were
collected £rom eaéh animal in separate collection tubes
labelled and transferred to the laboratory without disture
bing the samples. For collecting bleood at bihourly inter-
vals, blocd was collected by cathaterising tho cephalice
vein, After collecting the blood the tubes were kept at
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room temporature for 2«3 hours f£or clot foréaticn.

When £irm clot was formed, the clot was separated fxcm
the sides of the tuﬁe without disturbing the clot uasing
sterile sticks, Then, the tubes were kopt in refrigew
rator till clear serun accumulated, The sgra clear oL clot
were then poured into centrifuge tubes with individval
laballing and were centrifuged at a speed of 1500 revoluw-
tionsper minute for 15 minutes, The supernatent corum
wag then pippetted cuﬁ into Individuzl aterile tuves of
S ml capacity. The scrum was then stored in f£reezer,
tWhen needed the stored sanples woro ehéwed O .Do0m Lemw
porature, Gamiagliokbulin was estimated as early as possi-

ble after separating the- soluts
Cholce of mnthod

Zinc sulphate tuwbidity test has the advantagé of
being simple. Simultaneous hondling of many samples
could be done in relatively shorter time, Mo Beath gt al,
{1971) reported & high correlation (r = 0,93) between
the results obtainsd by zine sulphate turbidity test and
single radial dlffusion test, This result indicates that
ginc sulphate turbidity test is accurate and reliacble
bosides baing simple, cheaper and fast, Fisher and
HMartinez (1976) could £ind that the correlation between
added serum Ig level and zinc sulphate turbldity test
reading was almost perfcct,
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2ine sulrhate turbidity test procedure

Zinc sulphate turbidity test procedure as described
by Mc Ewan ¢t al, (1970) was followed with sultable
modifications. A working solution of zinc sulphate was
prepared by diluting 4,1 ml of 5 per cent colutlon of
zinc sulphate (zZnSod:T7iHa0) to one litre of freshly
boiled and cooleddouble distilled water ¢o give a £inal
concentration or zbout 205 mg of zinc sulphate por litre

of water,

Test tubes wexelarranged in three rows on the rack,
‘The number of tubes in cach row depended on thie number
of samples to be tested. For convenience of description,
the £irst twe rows of tubes may be called 'test tubes!
an@ the third row of tube ao *control tube', S8ix ml of
the working solutlon of zine sulphate was pourad in each
of tho test tubogs and a similar volume of distilied water
in the control tubes using pipettes, Using a precision
plpette Ge.1 ml of each serum sample dlluted to 1 in 4
with distiiled water was poured into each of the tubogs in
a single column with a label corresponding to the oerum,
The tubes were shaken gently and allowcd to stand at
room tenperature foxy an hour, 2%he turbidity developed in
each tube waé read in a spectrocolorimeter (Spsctronic 20)

at a wave lopgth of 595 ny, The adjustmont was made

-+
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against ginc sulphate solut&opf +Ihe tubes ware shoken
for redistribution of pxecipitaté; The reading of control
was gubtracted £rom the average readings of the test
sclutions to arrive‘at the optical density (0.D) of each
individuel scrum samples.” The 0,0, values were converted
into gammaglobulin concentration {mg/ml) of serum with
the help of prediction eguation developed %xnm standard
curve (Fige3elle

prggggation of standard curve for sera

Commpreial bqvine garnagiobulin (Sigma chemical Co., .
Ste louls, U.S.a:) were dissolved in pooled pre-colostral
kid sora, to give concentration ranging from 4 to 120
mgy/mi, The pree-golostral serum after dlssolving thae gémmap
globulin wac diluted to 1 in ¢ with distildled. water,
Pra-colostral kid scrum was uged for the preparation of
stanaéfd solutions as it contained negligiﬁle amount.g
of guommaglobulin to stért with. Tho standard sclutions
were then subjected to zine sul@hate turbidity test,
®o arrive at the net 0,0 valucs, the value obtained {or
the control were subtracted from the average of observed
value of the test solutions. The net OeDe obtained are
presented in the table 3.1, which are the averagea of

3 repllcations.



Table 3.1 Average G.D. values obtalned for different
stre:igtha of added garmaglobulin,

) .

strength in ra/md | Average 0.D. valuc
120 - . 04668
108 04633
96 0,575
84 . . 0523
72 04450
60 0,405
48 . 04347
5 3% : 0,297
-2 0,223
12 . 04150
8 | 0100
0,050
0.000

The log linear predicticon eguation. was prcpéred
which could be used to interpret any O0,D. valuc.
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Pradicticn eguations

vy o 5e3014+1,3709%

where, vy = logarithm of predicted gammaglobulin
loevel in unknown serum,

¥ = logarithm ©f optlcal dencity value of
the serum,

The antilogarithm of v waz £found €0 meagure the
gammaglobulin level in mg/ml in che unknoun scrume The
coefficicnt of correlation hotween actual and predicted
values of concentration was 0.9962. Logarithmic trans-
formation was necessary to avold bias at lower values

of optical density,

3.1, EBstimgtion of the pre-oolostral serum Jg lovel in

neonatal kids.

Blood was collected £rom £ive male kids irmediately
after birth before fecding colostrum. The gammaglobulin
devels in the sera were estimated and the mean valve wvas

tebulataed,

3.2+ Estimatlon of the nostecolostrsl scrum Ig levol
in nconotal kids,

342els To Jocate the poot colostral peak of serum

Ig level in kido,
FPive neconatal male kids were bled from birth upto

24 hours at bihourly intervals, The Ig level in thoirx

-
w



33

sera were egtimated, e mean time at whilch post-

colostral poaks ware reached wes ostimated.
. ) | -
3.2.2¢ Asgessment of the trond in wost conlostral

serum Ig Jevel from birth to 24 hours and

assesgpent of maondtude of post colostral

peak leval,

The trend in Ig level in the sera of £ive nceonatal
kids, from birth to 24 hours were estimated at bihourly
intervals, The mean values at dlffercnt time intervals
were tabulated. The variation between animals end within
animals at Gifferent times wore analysed using randomised

block Qesign. Tho statistical model used waos

Yagn =i+ Dy B+ Cijn
vhore, 4/ = general mean _
By = opfect cue to 1™ periog,

| th

tj = offect dug to J O animal and

@ijk = error agsoclated with kth samplc at
ah th
17 period of 37 animal.
The mean post colostral peak lovel of serum Ig wags
detoymined by cstimeting the Ig lovel in tho sora of
51 mele kids at 17,36 hours, -
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3.3. Trend in scrum Ig level from birth unto 3 weoks

of aas,

Blood semples were collected from 10 male kids on’
alternate days frem bhisth o one week of oge ag@ on weekly
intervals thorcaiter usto 8 weoks of agc. The scrum Ig
lavels vere estimated and the mean value of the kids at
cach perlod was calculated, The variation between kid
and within kid ot dlfieront poriods werélanalysed uzing

randomlzed block designe. Tho statistical @odel used wasg

Vagh =tr4 by 4 ¥4 Cag,
whore, /€/ = general modn,

bi m effect due O ith

period

th

tj w effect of §7 animal,

Bijk = @Yror agssoclatced with k#h gonple of

ith poeriod of Jth animal,
3.4, Factors affecting post colostral peak lovel.
34,1, BEfect of genctlc arouo

Ihree genetic grotps were concidered for the study.
namely Saencn x Malabari (SM), Saenen x Saanen Halaberi
(S5M), Saanen x Alpine Malabarl (Sait)e There wore 20 i,
13 581 and 12 Sabt kids and the breed wise mecans tabulated,
The effect of genetic group on post golostral peak lovel

of Ig, was analyscd using completely randomiscd design.
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The statistical model used wass

Ig (13) =4 + By 4 %44

vwhere, 4= goncral mean,
By o effect due to itM breed ana

@34 = error associatod with 3P animal in

ith breed,

3.@52. Effect of type of birth

Blood was collected from 12 single kids 31 twins
and 8 triplets at post colostral peak. The Ig levels were
ostimated and the mean valuas for each group was tabulated,
The effect of type of birth on post colostral peak of
serum Ig was anaslyced using completely randomiced deaign,

The statisticol model used wass

ig (43) = A/ + by 4 ©13
where, /‘f = geﬁeral maan,

b.‘l- - effect dGua to ith type of birth and
€14 = crror asccciated with 3P entmid in
£ho type of birth,

3ede3e Effect of birth waicht
The corrolation between birth weight of 51 male kids
and their post colostral peak lovel of serum Xg was

worked ocut,
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3.5, Ausociation of nost colostral peak of serum I

level with neonatel ki motality,

Serusn Iy levels were estimated in 51 male kids at
poot colostral peak. The mecan lovel was then calculate:z.
The kide were then obgserved for two months for studying
the mortality rate. The mean post colostral zeak of kids,
died within two months was compared with that of curvivors

by using *students® ¢' test,

The mortallity rate of kids above the moon level and

below the mean level woere tabulated separately.

Je6s Effect of serum Iqg lovel on body woioht.

366,11, Post cologiral pealr level of sorum Ig x wolcht

gain at 50 davs aftor birth

Peost colostral peak of serum Ig was astimated in
33 male kids, dody weight of those kids wore rocozded
at 56 days. The correlation between the Ig level and

body weight in these kilds at 56 days were estimatcd,

3.G,2. gorrelation betucen trends in sorum Ic levels

and bodv weioght unto 8 stecks of ane of kidsa.

Serum Ig levels were eatimated in ten male kids £rom
birth at weekly intervalz to cight weclke of age., Thelr
body welghts during the corresponding periods vere also
recorded, The correlation between Ig level and body weighte

during the corresponding period was cstimated,
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RESULTS

4ele Pre=cologtral Ig lcvels

The Ig level in'meonatal kid sera beforo feeding
colostrum ranged between zero and 8,940 mg/ml, Wic
precoloastral garmaglobulin level in kids is given in the
table 4 e

Table 4,1, Prewcclostral Ig level in kids,

si,
Mo 4 . 2 3 4 5
Kid No. 3252 Fas 107 925 SAM 8 3AM 9
Ig level

(mo/ml)  0.140 0,000 0940 0.634 0,364

The mean pre colostral Ig lovel in kid serum was

4.2¢ Post cologtral sorunm Ig level

Ge2el. Time of attaeinmeonk of poOst colostral poal:

The post coloustral peak was ohserved at 16tn hour
in four kids and 16th hour in one kid., 7The mean time

was 17.36 hours.
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3.2.2, Trend in gerum Ig level from bizth to 24 hours

and macnitude of rpost colootral neak

The meon pre-colostral serum Ig lovel went on increa-
sing untlil it reached a peak level at 16-18 hourc. At
18 hours the meon Ig level was 84.85:7.952 mo/ml. Then it
began to declinc gradually reaching a mean level oI
67.76645,196 mg/ml at 24 hours. The bihourly trend in
serum immunoglobullin f£rom bicth to 24 hours is given in

the table 4.24
" The trend is graphically represented in Sigure 2.1,
The row data iz glven in the appondix ae
analysis of variance (table 4.3,) showcsd that thore
vere sigrnificant (P £0,01) dlficrence in tho Ig lovel boi-

ween animalsg and within animals durlng Sifforeont Intoovals,

" Table 4.3. Analysis of varisnce for partitioning the cffect

of pcfiods and animalag.

Source of degrees of  sum of 1can Sum £ valuc
varlation freedsm sguares of sguares
Perlacds . 12 42149,9520 3572,495%9 36,91+
Animals ' 4 6484,4558 1621.1139 17.,03%*
rrror 48 4568.3567 95,1714

Total T $3202,7627

mh Siondficant at 1% level.
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Table 4,2, Trend in bihourly Ig levels from birth to 24 hours

Timae in : ' ' |

hoursi ] 2 4 6 a 10 112 . 14 16 13 20 22 24

o 004156 20,505 26,9780 36.4756 46,7956 55,5003 65.7032 74,6535 81,3242 84.852 77.2634 72.9514 674766 -
poglo- % £ - x z x - x S * -
bulin : : .

%@gﬁgl)o.lsg 3802 14912 34942 6,677 5,625 5,82 D.364 10,282 7.952 6.836 1.891 5,196
ti{af g

6t
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The F valuec for perilods and animals were signlficant
(P /0.01), The mean post colostral peak level of sorum Ig
was 73,5881+2,2035 mg/ml, It ranged between 42.975 and
107,646 mg/ml, The raw data is prescnted iIn the appendix b.

4.3¢ Trend in serum Ig level from birth to 8 wecks of age.

The Ig level in the first day kid serum ranged £rom
0.940 mg/ml to 664117 mg/ml. The mean Iy during different

perlods are sumarlsed in Table dots

The raw data 45 presented in the gppendix c. The
trend in serum immunoglobulin level is graphlcally shown
in £1g. 442,

The analysis of varisnce (table 4.5) for the coffcct
of periods and the dlfference betwsoen the individuel animals
showed that both factors had significant effect on trend
in serum gammaglobulin level (P /0,01).
Table 4,5, Analysis of variance for partitioning the

cffect of periods and animals,

Source of pegree 0f guyp of mean sum of
variation £recdom squares agquares P valuye
Different periods 10 3294,2599 328,4260 J, 90
Botween animalc 9 2375.0495 263,8944 342042%w
Error 20 7412, 2066 82,3578

Total 109 13081,515%8

. % Significont at 1% level,
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Tzble 4.4. Trend in serum inmunoglobulin level from birth to 8 wecks of life in itids.

Age OFf ist 3xd Sth YA IInd Iiicd iveh vih vith Viith  VIIIth
the kia day day day day week  week weck  weelk  week week week

o L

Mean ime 30,7514 44,3318 37.6298 .?;5.1763 32,7686 30,4976 28,5833 27,3355 25,3297 25,3773 28,6085

pongadow + + & Y + % t £ %
ﬁgﬁgl, 7.5981 Gu5625 4.1521 2,660 2,4139 2.1236 2.6805 1.4952 1.7428 1.7465 1.9113

tp ne— raly

114
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4ede Factors affecting poot coleosiral peak level of gorum Ig

4,4,10 BEfect of genetlca groun
Mean serum Ig levels O£ the threo genetie groups

eonsiderad for study are glven in table {¢.6s

Table 4.6, Mean Ig levels of throo breeds

A a - par—

Saanen Malaberdl SGaanenx Saanen Saaneh ® Alpino

Genotic o o ot e
grOuD (3M) | Mulobari (SSM) HMaelobari {(Saty)
Mean post 7649399 600569 63,7820
cologtral - 4 +

paak level - - -
munoglcbulin

(rmg/ml)

The raw data are given in the appendix b,

The anenlysls of varlance revealeé that the cffect of
genatic group on post colostral pcak of scrum Ig lovels
was significant (P f0.05)s The analysis “of vapriance

1s given in tabkle 4,7,
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Table 4,7. Analyzis of varlance for studying the effect

of breed on sermm Ig level,

Source of degrens of osum of mean sun F value
variation £recdom squares of squares -
© Genetic groun 2 2247,9983 1123,9591  3.8302¢
Brron 42 12325,1109 ~ 293,.4550
Total 44 14573,1092

* Significant st 5% lovel.

Palr-wise comparison teking $ho critical diiferonce
for each palr showed no statistically significant dif-

forence between palrs.

Je4e 20 Effcct Of type of kirth

The mean post colostral pezk level of scrum ig in
single kids wag 78,014+5.1344 mg/nl. Twifis had & mean
poct colostral peak immunnglobulin level of 75,0097
3,014 ng/ml, whereas triplets had only 61,4406:3,7960

mg/ml, The raw dats iz preseated in the agpendix be

The analysis of variance (table 4.8} showed no
statistically significant diffcrence boitwoen tle typoes

of Birth,
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Table 4.9, Analysis of variance for studying the effect

of type of birth in serum Iy level

P —— i ey - PRSP

Sourga of degreas of oum of mean oum P value
variation freadom gguares of squares

L . pa

Type 0% birth 2 147G,2053 739,1037 2,7839H.5
Error 48  12743,582%  265.4013

" gotal 50 14221,7874

<k - o o i o 2 o Wy W wn g

N8 Not cignificant
4edy3e BEfect of birth weicht
A positiﬁe corralation of 0,2620 was found between
birth weight and postw-colostral peak level ©f serum Ig.

But this was not found to he statistically sicnificant,
The rew data 18 presented in appendix b,

-

4¢8¢ A olation of post colostral neak of serum Ig
deve) in kids with neonatal mortality.
Kean psak level of serum Ig in the population consise
ting of 51 kids was 73.508112,3035 mg/ml, Among tho 51
kids, 12 kids died within a period of 2 nonths, Tho

mean poct colostral peak level of the dead klds was
i
56,771 mg/ml, The rosults of the ‘students' t test ine

dlcated that thers ware signiticant gifferences Lotween
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- the post coloztral peak lovel of dead kids and live
kids,
t o= 3.,9319%r *t significant at 1% lovel.

Dead kids had significantly lower level of serum
Tg. ¥ids were Qivided into wo groups based on their Ig
level, and the porcentace of mortality in eech group vas
noted, Table 4.9 reprosents the mortblity yate in kids
“with two levels of immunoglotulin. Raw data is gliven
in the cppendix b, '

Teble 449. Effect of sérum Ig level on mortality of

klds.
Group Ig Total no. - Nosof kids Percentage
' pumber level oOFf kido, Gead of mortality
I 30w70 25 ) b5 2 44,000
- mey/m3 -
g above 70 ' 26 1 3,845
me/ml _

o e ol = Ty i amm oa
o b e "t - wvan

4464 Effoct of cerum Xg level on body welght
4.6.1, Pogt colastral peak of serum fg x body
wadcht at S6 Qays

A negative correlation of «0,1548 was found betueen

>ct codostral peak 6f serum g level and body weight
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at 56 dayse This was not found to be significant

statistically. The raw data is shown In appendix b,

4.G42¢ Correlotion betueen wecokly trend in scrum

Ig leveld body weioht.

A positive correlation of 0.6933 was found between
weekly trend in gerum I¢ level and weekly body weights.

This was found to be¢ stotistically significant (P /0,05).
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DISCUSSION

Se1, Pre coleostral gerum Ia level in kids

The'pre.;o;ostral scrum Ig level in neonatal kids
ranged £from zero to 0,940 my/ml with a mean value of
0,415610,169 mg/ml. Carlier workers like Aguilera
(21971} and Bush et al.(1971) reported a pro-colostral
sorum Ig level of 2,9 mg/rl in calves, whoreas Hunter _
et al, (1977) could f£ind only 0,07 mg/ml in pre~colootral
damb oeras The present observation does not depart much
£rom these veluos, This clearly indicates that pre-coelo-
stral zexa of noonatal ruminants 1nciuding kids contain
only very small quantities of Ig, This might be duce €O
the poor transplacental trancfer of Ié. The gmall amounts
of Ig present in the sorum might have been synthesioed
by the Ecctus, since specific antibodies could not boe
detected-in‘the rre-coiostral sera of kids born to dams
immundsed to specific antigens (Familcener, 1912p
Reyman, 1926 and Nevbauer and Schone, 1979),

Be2es Poolk colostral sorum Ia levels in kids,

5:221. Time of abteinnont of postwcolostral rpesk
The post colostral peck was attained in a mean time

of 17.36 hours in kids. Reyman (1%20) could £ind that

manimun titros of cortain antibodics were reached in
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11 hours in kids, Halliday ot al, (1978) rgported that
gerum IgG) levels in calvaes reached a plateau at 13-14
hours. After studging tho insulin binding antibody
titres at 8 hourly intervals in kids, Heubausr and
Schone (1979) found that pre-colostral peak wag reached
before 24 hours, The présant finding:. docs not depart

much f£rom these findiﬁgs.

Se2e2. Trend in serum Ig level from birth to 24
hours, and magnitude of post-colostral pcak

The Ig lovel rose rapidly in the kid sera after .
suckling. after reaching the peak lsvel, that began to
fall graduslly (table 4,2). This finding agreceg with the
£indings of Helliday (1978) and Clover and Zarkower (1980).

. The postecolostral peak level of Ig in kids were
obaerved to range betwach 42,973 ond 107,646 mgy/ml with
a mean value of 73.588142,203% mg/ml. The valucs repore
ted for calves were comparatively lower (Aguilera, 1971
Bush gt al,1971p Clover and Zarkower, 1980), <he
reported lovel for lambs were also lower (Hunter gt al.
1977)« Reyman (1920} suggested that tho antiﬁody titre
of kid scrum may reach the titre of colostrun and tho
values for colostral Ig levels in goets werc about 65 mg/ml
(Askonas, 1956) and in ewes it moy be as high as 11541310.1
mg/ml (Huntor gt al«1977). The higher lovel of serum Ig in
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kid comparaed €0 calves and lamds might be dus to herd

or specles varliation,

S¢3. Trend insgerum Ig levels €rom birth to eidght wesks
Ig levol in the first day serum varled according to
the time of collection of blood., Servk samples of kids,
collected near the post-colostral peak had the highest
Ig level during the elght weeks' pariod studied. This
agrees with the £indings of logan et a1,(1974), How=
ever, the mean serum Ig level was highest on the third
doy because serun was collegted only on alternote days.
This agrees with tho £indings of Tennant gt pl, (1969)
in calves, wvho found highest Ig level in calves aged
i=5 days. The Ig level in kid sera gradually began to
decline until aboubt Ga7 wesks of age. This £finding is
supperted by £indings of Tennant gf 8l (1969) and Logen
et 81.(1974), By about 6«8 wecks the serum Ig level
again began to risc, This could be due to the autoges -
nous production of antibodies, This finding is cuspors
ted by the £indings -of Tennant gt al, {1969) |

sar -
Y- F

Tt g
PRSI

5S¢4+ Factors affectina post colostral pesk of serum
Iq level -

S,%el, Effect of genatie group
The effect of genetic group on postecolostral peak
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of serum Ig levels was found to bo significant (P J0.05).
Saanen - Malabard (M) kids had the highest mean scrum
Ig level, followed by Saanen x Alpinc-pMalabari (SA1).
Zhe lcast mean serum £g level was sech in Scanen
Saanen=Malabarl (SsM). Such breed diiferonces hove been
rceorded earlier in lambs (ialliday, 1968) and 4

calves (Tennont et al, 1969),

The difference in Ig levels in differcnt genetic
Groups mighé bhe due to the genetle variation in tho
ability of kids to absorb Ig or due to the cnﬁircnmontal
factors as the d4lfference in adaptﬂbiiity ané vigour of
the variocus groups to ingest sufficient amounts.of
cologtrum, lHowever, it scems that the incroasel lcevel
of oxotic inbheritance reduces postscolostral peak level

of servm Ig in kids,

Dete2, Effact 0f tvino of birth,

Mean serum Ig level was the highest in single kids,
folloved by twins and the least in triplcetos. However,
the difference was rnot statistlecally gignificent, Logan
and Irwin (1977} had also found 3in lombs thﬁt gingles
had the highest mean serum Ig levels £ollowed by twins

and triplets. The difference in Ig level could be due
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to the increased vigour and thriftness of singlos

over triplets and to some extent over twina,

Deadede Effcct of birth waight

& positive corralation of (4262 was found botween
birth woight and postecolostral peak level of serum ig.
Howover, this was not staﬁi@tically éigniﬁicant. at
one hour after feeding colostrum, Hallidsy and #illiams
{1979) found a negative correlation botwscn the two
trajdtsinlambs

-~

The heavier kids are usually wore healthy and
thrifty as compared to lighter kldse.e This could be the

- reason for the positivae correlation batween tho traits,

5.5« Agsociation of postecolostral peal levol of sorum
Iq in kids with peonatal mortalitv,

Thelzg-levml in dead kids were qignificaﬁtly lower
than tﬁaﬁ 6& the healthy surviving kids., tHortality
rate was higher in kids with Ig level below the popula-
tion mean (Table d4.9). Similar observations have been
recorded lyy Thomss end Swasmn (1973) Campbeoll {1974) and
Irwin (1974), '

Higher Ig lcevels might have protected neonatal Rids
from Infcction and subsegquent deaths The survival of
kids with low Ig levels could bae due to the high titres
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of specific antibosies against common pathogens, in
their serum, Conversely, dzath of hids with high scrum
Ig lovel could be due o the deficlency of gpecific
antibkodics against comron pathogens or @ rapid deplew

tion of serun Ig pool as deseribed by Fisher at 81.(1976).

Se6e Effect of Ig levels on body weicht.

S5.6.1s Effect of post=colostral baok of ccervm Ig

en_gein dn body welahi ab 56 davD.

A negatlive correlation 0f =0,1548, which was not
statistically significent was obtained between tha tud
tralts. A gimilar finding has been recorded by Culpsrcescu
- €1977). Higher post-colostral peak lovals of serum Ig
might have delayed the antogenoue production of antie

bodies (Logan et al,1974).

5.6.2a'Corre1atien hatwoen weekly trend in serum
Ig Jovel and body waighibe

There was 'a sighificant (P /0.05) positive correlaw-

tion of 0.6933 betuween the two tralita. This finding is
supported by the findings of Halliday (1976} and
Halliday gt al, (1978) in lambs,

Porsistantly higher levels of Ig might have protected
the kids from neonatal infections providing better
growth rate,

in the light of those £indings some recommendse-

tionsg may be made which would be useful to reduce
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infcotions, mortaliity and poor performance in klds.

1t wyould bhe better to nrovide the neonatal kid
with colostrum ad libitum within flrst two hours aftor
birth (since maximum rate of absorption was secn within
two hours after feeding colostrum immediately aftor
birth), belay in the feeding of-colostrum may lead to
hypogammagiobulinaemia in kids. This may predispose
the kid to infections and subseguent death. The risc in
serum Ig lovel by 7 €0 8 weeks can be duc to the incye-
ased autogenous production of antibodles, So it would
be bottor to begin any active immuaisation programnc
in kids only after an age of 7-8 weeks to got a bhothker
regponse, The signlficant wvariatlon in serum Ig level
in different genctic groups may be a contributony
factor in determining the infoctions and death emong the
groups, .An increase in thg laval of exotic inheritance
seom to reduce the poot colostral peak level of cerum
Ig, Since triplets tend ¢© have low serunm Ig level
speciel attention should dbe glven in‘feeding colostrum
to themn, Wherever possible the colostzum of contCMprae
neously kidded dams can be used for fecding the tripiot
kids and for the feeding of orphan Rids. The heavy mor-
tality rate in kid,with low serum Ig lovel colls for a

screening for scerum Ig lovel in necnatal kids at the
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post colostzal peak. The hypogarmmaglobulinacmic kids

rmay be provided with vory :strict hyglenlc conditions,
Oral or parenteral administration of gammaglobulin propae
rations or hyper immune serum ageinst comeeon pathogens
can ke tricd in these kids to reduce mortalley rateos.
Colostrum may ke fod even after clogure vhich may provide
Zome immuhity againat enteropathogens, Simila; proceduros

may be triled in nconatal kids with stunted growth,



SUMMARY



SULTIARY

The Immuncglobulin (Ig) level in the sera of malo
kids in neonatal stage wae otudiced in different genetic
groups of ¢goats maintained at AJl.Coflel's ON goaté for
nilk production, Mannuthy, durdng tha pericd from 3,7.1980
t0 6.241981 using zinc sulphato turbidity teost,

.The preecolostral serum Ig level in malce kids ranged
from zero to 04940 mg/ml with a meen Of 0,4156+0.169
mg/ml, This level incréased rapidly following the ine-
gestion of colostrum, till it reached a peak after 16-18
hours (mean 17.36 hoursa). The scrum Ig level at the peak
was found €0 rance from 42,975-107,467 mg/ml with a mean
Of 73,5881%2.3035 mey/mle The sorum Ig level after reache
ing the peak ghowed a declining trend upto about 6«7
weeks, vhercafter it started rising agein, Slgniflcant

individual variation was discernable during thoe period,

There wags significant differenta (P /0,05) boetwoon
genetic groups in the postncolbstral peok of serun Ig
level, with Saanen x Malabarl showing the highos®t lcvel,.
Though singlets had higher serum Ig level than twins
and twins had higher serum Ig levels than triplets, tio

effect of type of birth on the nost ecolostral peak of
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gerum Ig level was found to be statisticaelly not signhie
ficent, A positive corpelation (0,2620) was observed bote
veen birth welght and post colostral peak of serum lg
Jevel in kids, though not stgt;stiqa;ly significant,

The post colostral poeak of serum Ig level in kids “
died within two months was significaﬁﬂy (» /0,01) lower
(564771 mg/m}) than the population mesn (73,5681 ma/ml).
The rote of kid mortality was found to be highor (44%)
gmong kids v;ith’ the peak serum Ig level ranging from
40=70 mg/ml, whereas in kids with peak level above 70
mg/m} the mrtalit’y rate was ohly 34845 per cant.

The correlation betuwcen post colostral peak and gaidn
in bedy weight upto 56 days was found to ke negative
but otatistically not signifcant, There was significant
(P /D,05) positive correlation botween weeRkly serun Ig
level and weckly body weicht in kids.

The repults of the prescent atudy ;ind;.cat@ that
colostzum should be made svaileble to kids as cerly
after birth as possible preﬁexablf within two hourse
'I‘he' hypogammaglobulinaemic kids should be provided v:ith
speclal care considering the heavy mortality rate in
theme The stndy also csuggestad that autogenons produe .
ction of Ig is notice‘ably higher after seven weeks of age.
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Appendix a. Bikourly trend in serum immunoglobulin levels (mg/ml) from 0-24 hours in kids. .

- & . LY - - A -

Time in Hid Y¥o. Kid Fo, Kid o, Kid No. Hid Ho.
hours 3252 F25 107 925 saM 8 Csam 9
0 0.140 0 0.940 0u634 0,364
2 34,179 19,117 , 10,965 20,588 17,676
4 39,391 19,849 25,958 21.334 28, 360
6 42,975 37,631 46,641 . 25,958 29,173
8 44,798 624077 62,077 29.992 35,033
10 61,078 674137 654100 44,798 39,391
12 . 50,608 72.303 724303 484504 44,758
14 91,719 894500 68,397 49,443 544210
16 98,460 98,460 97,328 52,209 60,084
18 754450 107,646 99,596 66,117 75,451
20 73,348 51,719 93,951 58,103 69,191
22 71.261 81,855 884397 57,127 664117

24 66117 80,777 77,570 52,289 62,077
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Appendix b, Post colostral peak level of sermm immunoglobulins,
body wolghta, genetic groups and mortality in kids,

#id Mo Genstie Birth  Ig level Dead(D)/ Body welght
* group welght (mg/md) Live{t) at 56 days

(in kg) (in kgs)
** 3252 M 2.0 98,460 L 4,0
**F2S 107 8m 2,0 107,646 L 4,7
** 928 sM 245 99,596 L 445
‘%926 2] 203 844020 D -
‘esan 8 SAHM 240 . 6Gal37 - D -
Psam 9 8aM 261 764508 L 3.8
* 927 84 245 63,681 D -
*Fan 30 AM 145 92,833 L 3.5
'Y SaK 17 S 2:0 57:127 ) -
*sa30 sH 240 103,035 L -
Y*531 &M 1,8 60,084 D -
by 3262 M 1.4 79804 L 3.0
‘s 19 gAM 240 1044175 L - 543
* 952 S 13 716261 L 345
- 933 - sy 143 724303 L 340
“935 sM 143 86,201 . L 5.0
**SAM 20 SAH 1.8 77570 L 8.4
e sam 21 SAM 1,5 42,975 D -
- *%gsy 33 S5M 1.5 63,081 D -
® san 23 SAH < 3,8 . 73.348 L Ge0
® Fa2a 39 AM 340 104,175 L -
PE¥ 581 43 58M 1.3 692191 D’ -
sam 25 - s 240 674137 D -
*®° 581 48 55i1 142 49,443 D -
Contilees



Appendix b contddes

=il

Triplets

Kid Ho. Genetie . Sgﬂ}:t ig level Dead (D)/ ggggsw;éggt
group (ing}: g) (mo/iml) Live(L) (in kgs)
. ®®* oM 46 sS5H . 1.3 65,100 L 4.5
*** 5sM 47 S8 1.3 43,071 L 4e2
* 581 45 S&M 2.8 754451 L -
*ssm 49 584 1.7 61,078 L 51
* 943 SM 240 86,201 L -
** 941 S 201 884397 L 446
**roa 39 AN 20 86,201 L 545
"0 944 s 1,9 61,078 L 4,0
?* 945 &M 3¢5 61,678 L 4,8
*YsaM 29 SAM 1.7 63,081 L 467
"*947 SM 146 654100 L Y. 346
**BaM 32 SAM 1,0 56,150 D -
‘“sam 31 SAM 1.1 534247 L 4.0
**soM 52 SsM 243 68,162 L 4e9
“*951 SM 2,0 79,704 L 4,0
**552 5M 2,0 90,608 ~ L 4.0
**953 SM 1.8 524289 o -
“*som 54 S5M 2.7 52,289 L Sel
**35M 55 Ssm 2,5 - 84,020 L 6e2
** 955 sM 2.5 90,808 L -
956 . SM 1.5 97,328 L 4.2
® Pon 43 AM 3.0 77,570 L 6ol
**55M 56 S5M 1.2 63,081 L Ge0
Yi5aM 35 SaM 3,0 81.855 L 8.6
**snM 3¢ SAN 245 61,078 1 -
**ssM 58 85H 245 69,1901 L 640
*ssM 60 558 2e3 44,798 L 749
. singl.es
** Twins



Appendix ¢, Trend in scrum Ig (mg/ml) in kids from birth to B weeks of age.

age of £1d Noe Kid No. Kid NHo. KiQ No,. ¥iQ Ho. Rid liDe HiG loe Kid Hoo KAQ MNo. ®id NQe

kids,. 3210 6783 G78¢ . 908 3221 3223 810 3233 3234 3237
Igt gay 274553 7960 66,117 55,178 39,173 15,57¢ 41.172 0,940 3,763 €0,084
Ird aQay 204173 664117 49,443 44,798 42,071 46.641 45.717 35,894 35.894 47.570
5th day 2¢a3%0 56,150 44,798 33.330 27,553 42,07%F 39,391 35,894 33.333 39.391
7th day 24390 55,178 34,179 324486, 27,083 42,071 31,642 35.033 " 33.333 35.804

IInd woek 244300 51.336 33,330 32,486 27,553 31,645 24,330 35,033 32.406 35,033
11123 weck 194849 44,798 29,173 27.553 28,350 ' 31,649 24.39C 34,379 29.992 35.033
IVth ucek  17.676 36.760 25,170 25.958 30,818 20,992 23.616 30.818 29,992 35.033
Vih weck 22,088 31.649 25,170 190,117 31,649 26,752 23,616 29,932 29.992 33.330
VIth weck 26,752 26,360 24,390 23.616 31.649 20,508 14.213 20,952 22.088 31,649
VIIth week 264752 22.098 264.390 25,171 31,649 22,848 18.393 22.173 17,676 35,033
VIIIbh week 27,553 32,486 25.170 31.649 32,466 22,848 19,117 34.170 22,008 38.309

- F L pp— - frgerp———
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acpendix d. Heckly body weights (in ka) of kidao.

AGe GE Kid ¥o. Kid ms.'Kld Nc..Kid Eo.‘Kid Hoe Kid Ho., Kid Ho. #4d o, Kid lio. Kid fo. .
kids 3210 6783 G784 . 908 - 3221 - 3224 910 3233 323 3237
At birth 1.3 2.5 2.5 1.5 1.8 2.0 2.5 2.0 2.0 . 1.7
Ist week 1.9 3.4 2.9 1.8 2.1 2.3 2.5 2,6 2.4 . 2.4
ITnd vedk 2.0 3.7 3.3 1.8 2.1 2.3 21 2.3 2.2 2.8
INIrd weok 2.1 3.6 3.6 2.6 2.3 2.3 . 2.5 2.4 2.3 3.0
Ivth week 1.5 3.7 3.6 246 2,4 2.6 2.8 2.5 2.4 3.5
vEh ek 2.3 3.8 2.7 2.8 2.8 3.0 3.4 2,5 2.5 3.2
Vith weck 2.7  4del &1 3.0 30 3.3 3.9 29 28 3.5
VIIth weok 2.3 846 4.7 3.1 3.0 303 3.4 360 2.8 4,0
VIIIth week 2,6 5.1 543 3.6 3.6 3.6 Ge2 3e3 3.1 4.6

-~ v g s e
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ARLTRAST

Various aspects of transfer of pasolive Lwwnity Ldom
the dan to ths kid and 4ts probable assopiations with
various parasatars s gonatic groun typn of birh, bixth
waioght, survivability and growth were studied,

The sern of peonsatsl mele %ids vers subjectesd to 2ino
Lulphete turbidity tost end ths optlcel deasity valuss were
convartsd intn Ig concentoation (mp/ed) using the predicts
icn ejvaticn prenored from known strengths of commrcial
bovite gaomaglobulings '

pre-colostral Ig levels wors estimated in five kids,
They were then bled at bikourly intervals £ looate the post
colostral poaks The trend in post ODiostral szrum Ig lowel
and the affect of pesiods angd individuels on it were
anaiyesd, Hsgoitude of ;}ea‘k g lovel was eatimated in 853
uids, The trend in serum Xg levels was estimared in tan
kids on eltsrnste cays Curing tho £irst week and weekiy
cnce tharealiar upto clght wesks, Tha variation due to
intividuale and psricds wors spalysed.

The effeck of garmtic group on the post m;wa&ai paak
of serus Ig levsl wers analyced in 20 Ssanen x telabari {G:)
13 Sasnen x JaoneneMalabari {(485M) ang 312 ﬁa-m ® Alpine«
Malebari (SaM} Rkldse Tho effect of typs of birth on post



colostral pesk loval of sertm Ig in 12 single Xida, 33

. twins and © triplots ware studied, Tho correlaticon Lote _
waen hirth welcght and post colostral peak of ceruvn Ig 4in
51 hids was eaticated,

The caan post colostral pask level of sefun Ig in
kids Aled within twd months wos comparad €0 that of popum
laticn, The percentagss of mortality in kids with above
and below 70 /el of serum Ig were celoulated separatsly.
The correletion betwsan post colostral peak lewsl of serum
g and welight gain at 5% days was algo cslculatad, The
corralation betweson weckly trond in ssrum ig lavel and the
corresponding bady walchts was cafculated,

“he prestolostral Ig level rangsd hetveen gero snd
0494 (el with a wesn of 0,4158 mg/ml, The Ig level rose
rapidly in sere and reachad o pesk leval in & BAnn At
tion of 17,36 hours, whers aftsr that began to dooline
grafuakly, $he veriotion betweon individusls sod poriods
was found significant, %The Iy lowvel at the peak ranged
betwean 42,573 and 107.64 mg/nl with o noan of 72,580 aqg/ml.
The meen Ig loval was ths highest on tho third day. fThe
ig lavel daclined gradually by Ge7 weeks of age reaching
& moan lovel of 25,3275 ng/ml whereatftsr it bDegan to rise
agein, There weys oigniffcant varistions in tho above
trend batween Individuals and parfods,



{T150%

The genetic group had significent ofifect on the post
coloatral pesk level of sarum Ig. Thoe means of Ig lavel
in SH, SAN and SSH kids were, 76,9395 m/al, 53,7828 mg/mland
6040562 mo/el respectively. Tho measns of Ig level at
the peak was 78,014 mp/ml 1n singls kids, 75,0091 mg/al
in twins and 61,4406 mgy/al in triplets, though the dife
forentes wera statistically not significeant, Tha pocitive
corralation of 0,2620 moticed betweon bizth mighg anad
post colostrel pesk levsl of sorum Ig was alzd not
significant, ]

Kida dled within twoe zonths had significantly lowar
mean Ig level at the post colostral pesk (56,771 mg/ml) then
the population mean (73,3081 my/Rl)e The mortality rate
was 44 pac cent in kids with below 70 mg/s) serus lg and
the sane was otily 3,8¢ per cent in kids with and above
70 mg/rd Of sorun Ig, The negative corrslation of
(=0415%54) Detwssn post colostral pesk level of gcsum ig
and s}aig}sa galn at 56 days was not significants The pondw
tive correlation of 0,6032 between weakly trend in serun
1g lavel and budy welght curing corresponding periocds
wazs signifteant,




