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INTRODUCTION



INTRODUCTION

Bovine leukaemia is a lympho-prolifera'tive disease

dfiaracterised by the development of aggregations of

neoplastic cells in different organs and showing a

corresponding variety of clinical signs. This condition

v?as described first by Siedamgrotsy in 1876 and then by

Jhone in 1879 (Abramova et al.« 1974). Various nairtes are

being used to describe this neoplastic disease - lyn^ho-

sarcoma# lyrnphcana maligna» lyraphornatosis# leukaeamla#

letJ}sosis» lymphadenosis and lymphoblastoma (Benedixen, 1965) •

Exteaisive studies are in progress in differ^t countries

about the various aspects of bovine leu3caemia» Benedixen

(1961) was of the opinion that mzmy coimtries have started

investigation on bovine leukaemia because they have become

aware of the disease as an animal health hasard. In India

this condition has not yet been cmsidered as a serious

problem and there are only few reports on its occurrence*

It was thought that in Kerala there could be a possiblity

of occurrence of this condition because of the import of

animals from countries like Atistralia \^ere leukosis had

been shown to be endemic. Being an anerging disease which

cannot only affect the production potential of the animal

but also cause mortality, bovine leiakaetnia needs special

attention for the early detection so that necessary steps



FSay be taken contxol the disease and -ultirnately eradicate

this# if it. is Sound thafe there is incidoice of this

disease in Kerala-

Xn letikaenaold reactions# the perli^heral bipod picture

may rescs-f&>le that found in leyl^emia# e^vent-hough the patho

logical process and the clinical manifestations are

"Afferent.

This investigation taken up to find out the

incidence and magnitudis of bovine leisI«aCTiia and letOtaesnoid

conditions in Kerada.
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RE^IEVJ OF LITBKATURE

Incidence

During the period between 1920 and 1930 a large nmib&t

of reports appeared, mainly based on meat inspection

statistics, dascribing th© high incidence of lettkotic tumorirs

in slaiighter cattle in Germany (Benedix^, 1965)« From

United States schlotthauer (192Q), Pel^an (1929) reported on

the incidence of letikotic tiiiaours in cattle, since then

there had teeen numerous investigations to assess the

incidence and magnitude of bovine leukosis in tiiat country

(Lewis and Savage, 1930? Boyd, 1934i Sautter and Sellers,

1968).

The occurrence of bovine leuHaania was reported from

Britain in 1928, Bulgaria in 1930, Netherland in 1937, Franco

in 1955, Sstonia in 1959, Belgium in 1960 and Israel in 1960

(Benedixen, 1965)•

In Michigan with a cattle population of 500,000 Conner

(1966) found that the overall incidence was approximately

19 per 100,000 ®r§xally« The age specific incidence increased

to 36 per 100,000 at 8 years and above. Hare (1964) reported

that the disease occurred in all ages and all breeds in Great

Britain# A high incidence was also noticed in 1 to 2 years

old and the lesion primai^y affected the thymus.



A 100 per cent increase in the tumour incidejnce was

observed for all Svpsdm from 194S to 196S ana the observat

ion Qignalled tlie start o£ intensified ^-ork on «ie etiology

pathog^Gsis of leukosis ifl that countryThe incidence

o£ laovine leukosis in the roost heavily affected district in

Denmark i-f&s about 60 per 100,000 head of cattle in 1960 and

aixDut 15 in 1963 (Benedixen# 1965).

To locate and £ind out th© oniifieils in etjib-'clinical

phase of Ixsvin© le^ac^mia, a eountrywid© investigation was

carried out in west Germany by systematic blood ^camination

(Senedixen, 196S). Theilen ^ al» (1967) conducted a

haefnatologic survey of 434 cattle from 71 herds on t^e

Island of Jersey and reported tvfO cases of lyraphosarcema.

A siiTdlar work was done to investigate the leucocytic

values in apparently healthy cattle in Queensland* Aiastiralia

to assess the incid^ce of ensootic bovine leukosis. Blood

samples from 706 cattle were screened and this formed a

basis for determining a critical point for the assessment

of lynrohocytosis of individual aninvals (Granaien, 1968) •

Anderson and Jarrett (1968) conducted a survey of all

neoplasms found in the 100 abattoirs throu^out the Great

Britain during one year and reported that t^iere tvas no

evidence of tlie enzootic forni. The incidenc© of lympho-

sarcoma 58 per million in cattle in Great Britain*



Rec^t studies conducted by Balaschlce and Balaachke

(1969) in nortiiem parts of Genajsny where the ^zootic type
of bovine leukosis was conmon for last 20 to 40 years

confirmed that tlie disease vi^s progressing in its inciaence.

They also reported that in the mountain areas of sast

Gennany, letjkosis occurred in 17 per cent of all fanns and

accounted for 3.9 death per 1000 cows-

Anderson ^ <1971) reported that bovine leuJca®nia

occurred in cows of all ten livestock-reporting districts

of Minnesota every year during the period of 1961 to 1965.

The minimsl Incidence estimated was 14.7 ease of the adult

form of leukaania per 100,000 dairy cowg per year* The

incidence rate for cows in the 6 to 9 year old category was
more than twice that for go^jb in nie tm to five year old

eat^ory.

l»3?nphosarcc8na in twin fen^ie calves# apparently the
first to be observed in Canada reported hy Chander ^
(1977)•

In India, Prasad and GhandraseKharam (1968) observed a

case of generalised lymphosarcoma in a foetus of an Ongole
csow in Tamil Nadu, a case of bovine leukosis in a four

month old bull calf in vi^ich the leukotic lesions were present
in numerous lyirphnodes and spleen was reported by



Narasiiriharaairthy and Rao (1968). Singh (1970) conducted a

study of the pathology of bovine lymphosaixcina and reported

that the incidence of the disease on the basis of gross

lesions in various slau^ter houses in India was 12 per cent

and 3#7 per cent in male and fenale buffaloes respectively.

Prasad and Chandrasekharan (1971) e2samined 1163 neoplasms

a^llected at mdras during the preceding 20 years and found

that 13 of th&a were lymphoid neoplasms. The organs affected

were skin and subcutis# lynphcodes# spleen, liver and

intestine. In some cases conjunctiva was also found

affected. According to Singh (1973) there was about 1.097

per cent incidence of lymphosarconia in buffaloes in Utter

Pradesh# A case of chronic lymphoid leukaemia with

involvement of t3ie lymphnodes of forestomachs, aJbomasum and

intestine v;as repnoirted in an aged bullock In Orissa

(Nayak ^ 1975) .

From Kerala mrianina and Rajamohan (1975) reported a

case of lymphosarcoma in a graded Brown Swiss cow showing

clinical signs of diarrhoea, i\?eakness, emaciation and

triplefold enlargement of palp^le lymphnodes. The blood

amear showed no detectable abnormalities. This was the

first observed instance of a lymphoid neoplasm in bovines

in Kerala. A case of lymphosarcoma in goat had been

encountered earlier (Raj^ and sivadas, 1973).



stlology

Biaiedlx^ (1961) suggested that bovine leukaesnia could

be classified as tw tj/pes «» the enzootic tismourous foiro

and the sporadic type which included the juvenile leiikosis

and the skin leukosis of adult animads* He further opined

that accorddliig to the evidsice available the former -ms

transmissible while the other type vjae not*

In the s^rch for virus associated bovine leukaemia a

virus designated as Bovine Leukaemia Viirua (BW)# morpho

logically similar to c-typo l©ukaenda virus of other species

was consistently detected in cultured iyinphoid cells from

cattle -with leukaemia or from non-leukaemic cattle wit5i

persistent lynphocytosis (Miller ^ 1969) • wittniann and

Urpaneck (1969) found virus particles occasionally in milk

and tissues. They could also transfer the disease to new

bom calves by giving whole blood. They found that the

infected animals developed antibodies directed against an

antigen present*

The strict requirement for the four deoity ribonuGleoside

triphosphate practically identified BLV ae an Rl?m turaour virus.

The BLiV pocesses a high molecular weight Rm-reverse transcriptasG

complex and a density averaging 1.155 g/ml in sucrose

solution (Portetelle et al* 1976)•
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Ferrer ^ al. (1976) ha<3 5howi that an ether sensitive

antigen# a structiiral ccraponent of BLV, vas presait in

soluble ^rm in supematent fluids o£ infccted cultures.

They also established that BLV ia a syncitia inducing virus,

The potential relatsdiiess of BLV to other Jmovm

oncogenic viruses screened by Portetelle ^ (1976).

Tlie Avian myeloblastosis virus (AM7), t^ason-Pfiaer f-tonkey

Virus (MKW), sirnian Sareoma associated Virus (SEV-i) mid

B'eline Leulcaemla virus (PeLV) v/ere unrelated to BLV# but

Rausdier Leiisaeitia Virus (RLV) shoifed a slight but

reproducible relatedness to BLV,

The transmission studies of bofvine le^iMenda have

shown that an infection of cell free <2^-type bovine letJkosis

virus suspension into nine day old calves developed persist

ent lymphocybosis* c-type part3.cle could be dssncnstrated

electron microscopically to b© present in the leucocyte

cxiltures (schinidth et al* 1976) •

Xn the case of lymphocyte cultures Kaaden ^ (1976)

observed that the virus particles were alvjays surrounded by

cell debris and the virion v/as roughly sj3>erical

(diameter 40-90 nm),

Bovine leucosis is liJ^ely to be transmitted both

horizontally to sixsceptible new bom calves and vertically



to progeny. The possibility of horizontal transmission of

• bovine leiikosis b^r colostrum* milk# saliva# urine# fo^^tal

fluids and blood sucking insects has been considered by

Bemedisten (1959)® Vertical transmission from dam to

offspring through the placenta and the spenratosoa also

suggested.

It vTas established that ensootic bovine leukaeonia is

an infectious disease both on ©pidsnlological and bio

chemical ground© (Kaaden' ^ 1976# Portetelle et al» 1976;

Ferrer ^ aJL* 1976 and Guillemain ^ 1976) •

Clinical sigas

It ir;as deKionstrated that a number of aninsal© in affected

herds semed to be in a precancerous or stib»clinicai phase ©f

the disease in v/hich a ch^ge in the t^Jiite Cell picture#

l:iTOphOGytosis# I'^a the cmly ^ign of disUirbance» According

to Benedissen (1976) this period was preceedad fey sn incubat*

Ion period of varying length and that mjority of

affected animsds never shox-zed signs of s'Jb-eiinical or

clinicffiO. disease raniess escmrtined haematologically.

During the oufe»cliaical phase only qualitative or

quantltatiife changes of lyni^hocytic fraction occurred and

there no sign of disturbed general condition, The

localisaticsi of tlie neoplastic mssea determined the clinical

manifestations (Benedixen, 1961)•
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h variety of non specific clinical signs o£ bovine

leiakaenia has been reported. Benedixen (1961) noted itiainly

inappet^jce and ©mciation* Some of. the animals shotted

symptcs«s of digestive tract disease similar to tliose found

in disjtetic or metabolic disorders# Chronic recurring

tympanit^, circulatory disturbances stsch as imrked pulsat

ion and distension ©f the ju^alar vein, alsnortnal heart

sounds and. oedoraas due to venous congestion vrere also

r^orted.

\

Simon and Brei^rer (1963) reported a clinical case of

l^phosarccxaa in a calf. The calf at the time of birtli t^as

alert and had no fever• The tarsal joints#,the navel and

the prefemoral lyn^linodes appeared five to tCTj times

enlarged.

Meisner and Irihom (1973) wens of the opinion that

symptcmis of early leul^aonia might be confused with those

variety of non-mlign^t haCTmtologic disorders including

certain aj^sniasr layelofibTOsis and leuJia^Boid reactions.

Leiikosis was identifiable only in the later clinical

sstages t^sn enlarged lymphnodes* liver and spleen and pale

mucous merferane and an^sda ivere seen (Knyaaeva# 1964)»

Diagnosis of lyraphosarccsia was often difficxalt and it

©hotild be differ^tiated from traumatic pericarditis*

indigestion, lameness and paralysis (Johauns, 1965)«
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The clinical diagnosis cotild be based upon turaouroiis

changes of palpable l^rr^inodes or organs. If the changes

were abs<^t# as and when tiamoture v/ere restricted to the

inner organs# only non-specific signs such as weariness*

Inappetance and onaciation v;ere seen on clinical ^aminatlc^-

In many aniraals general condition was undisturbed inspite

of extensive tumourous changes» The yield v^s often

unaffected mtil the teEminal phase. In some aniioals

transit©:^ elevation of body tenperattire to 104® to 105®P
(

was ohserved. (Benedixen# 1965) •

The lyraphoid tissues were found as the most constan-;i

sit© for leukotie changes. Benedixen (1961) reported that

in 98 per cent of the clinical cases one or more swllen

lymphonodes were observed on clinical ^camination;, Pasljial

or asymmetrical enlargement of the lymphnodes vtas observed

in about 75 per cent of the cases and in that type the

leukotic ttJKfjour changes were most prominent in t^e inner

organs# ie.# heart# liver# spleen# abomasal ^^all or uterine

•6^11 and the corresponding lyn^hnodes^

The consistency of the lyrnphnode realist# the

surface was smooth and emollition and fluctuation could not

be deRionstrat^. Histopathology of lymphnodes showed hyper-

plasia of lymphoid elements# displacemesit of germinal

Goatres# peripheral ext(Hision of l^irphocytes and ataioiraal
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number of l^imphofolas'ts suggestdng lYmphosarcoma (Simon and

Brewer# 1963).

Of 69 sheep infected with bovine leukosis virusi-

24 developed l^tinphosareoma and died after 13 to 66 montlio.

Circulating Iji^hocytes were increased to leiikaemie levels
oi

(70,000 to 403,000/csipm^blood) only in eight sheep and thoy

died within 2 to 3 inonths* Varioijs lyraphnodes and viscGiral

organs including heart, abomasum# uteru©, kidney and

urinary bladder wer© commonly affected. The slcin xias

involved in one sheep and the liver in pother (Olson and

Baumgartener, 1976)•

Hofirek and Gro^ (1977) encotJinteiSed haanal lyrrrahnode

formation as a good indication of haemqpoietic activity.

No significant correlation howevor# v;as £omid betweon their

formation in healthy cows and heeniatologically positive

leiikotic covjs. They also esnphasised that histological

c^arrdnations v;ere suc3cessfully used for identification of

reactive lymphnodes ^ihich ©hewed a redaction in size or

total atropy of the lymphatic follicle and marked hyperaeraia

of haesral sinus. The formation of these nodes was found at

the base of the neck# base of lumbar ar^ and in the pelvic

cavity.
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According to Blood and Henderson (1974) In the thoracic

cavity leulcotic dhong^ were often found in hearty pericardlal

mediastinum# pulmonary lymphnodes and parietal lyraiiiinodes of

the thora^. It became difficult to decide by ordinary

clinical ^comination \^eth©r the tiioracic organs were

affected with letikotic cJianges»

Amcmg the organs of the abdominal cavity# microscopic

alterations were observed in liver# spleen# abomasal wall

and intestine. The leulcotic infiltrations of tlie digestive

tract ^ a rule# becaine the cause for non-specific signs

like iUiiappetence# indigestion# ileus or diarthoaa- flodular

or diffuse leukotic infiltrations of kidney and genital

organs were observed (Simon and Brewer# 1963)*

Diagnosis

According to BenediKen (1965) bovine l^ikosis was

cSiaracterized in the pre-tumoural phase by persistent

lyrr^hocytosis# In several countries the presence of lysnpho-

cytosis had been wid^y used to detect herds affected with

the enzootic form of the disease* The rare occurring

Normol«ikocythemiG cases of bovine leiiOcosis (Aleukemic

leukosis) should also be accounted (M^icnericksc ^ 1976) •

Isolation of type-c virus particles frc*n bovine leukaemic

lymphocytic cultures made possible to design serological

methods for the diagnosis of bovine leukosis (Ferrer# 1972;
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Olscai ^ 1973) »

Olson ^ (1973) applied Imniuno diffusion test. (ID)

as a diagnostic procedure £or ensootie Isovine leiilcosis

specific saifcibo<3ies* Ressang (1976) v^as of opinion that,

haematological diagnosis of bovine leukaemia had serious

restriction in relation to persietfint l^^hocytosis since the

same cotild occur for a longer or shorter period due to

conditions other than bovine leukaemia (Tr^^panasomiagis,

Chronic bacterial and fwngal infections etc*). Therefore

he suggested the applicability of indirect fluoreGcent asiti«

body technique (ID FAT), Indirect iramunopsrcocidas© test

(ID XWS) 0 Micro ccmplefi^t fixation test (MCFT) and the

Gel diffusion test (GDr) for early diagnosis of bovine

letikaania. By utilising the abov© mentioned sorological

techniques Ressang (1976) pointed out that tvjo haeraatologi—

^lly positive and bovine leuka®nia suspect animals uere

absolutely sero-negative and of 19 animals itiich had iyinpho-

cytosis canly 17 had antibody to SLV.

Terror (1976) fomd radio Xmmno assay as tbo

much more sensitive method for the detection of antibodies

•to internal HLV antigen. Levy gt (1976) investigat

ed the presence of antibodies to BLif in four cases o2

lynphosarccffisa and found tliat all had an antibody titre equal
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to or higher than 32o

From the results o£ a. coR^rative study between

diagnostic methods (antigen and antibody detection with

iiisuuno diffusion test one haanatology) for tiie detection of

bovine lenJ^aomia, the demonstration of Icukosis specific

antigen had been reported as tlis most reliable method

(Mistsdherlich et 1976) •

Pierce ^ (1977) observed no constant rcilationship

bettjecn tlie serum conceatration of ismmoglobulin Igi4 and

IgQ iand the cosic^tration of blood lymphocytes in 289

Holstein-Priesian hei£ers and cows from a daixry herd in

v^ich lyraphOTia had be^ identified rGpeatedly.

Muscoplat (1974) reported that tlie frequency of surface

irmrojnoglobiilin (sig)r a B-lymphocyte niarJsGr was dcsnonstrated

approximat^y in 19 per cent of peripheral blood lyngjhocytes

from calves affected witti acute lyraphocytic leukaemia,

iJdDber ot (1974) mentioned that the use of incroased

presence of lyraphocytic nucloar pockets as a test criterion

for a rapid and reliable rnsthod for tlie early diagnosis o£

bovine leiikacania.

New bom mice xfere inoculated orally and subcutaneo'asly

with cuLturod blood or lyKfshocytes from leiskaemic ca-itle«
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Spl€nc»QegalIy tuas the predominant lesion frcsn a donor

leukaantdc cow in the leukaendc condition was characteriz<^

ed S3y spleiomegally. There was no response in mice inoculated

tdth ti^ood or inii« leucocytes from a donor cow died due to

g^eraiiaed lymphosarecstia (Yllmazar ^ a^. 1970) ♦

*

GotseVs Lexikosis Key

•Bssnrrw.-'-.nrB;.T»iBy.r!<BrfraaBSggtK;w! *w.,. mKasgarasassawCTwa

Total nvojiber Percentage of
of leucocytes lyir5>hocytes and
per cmm ly^hocyte like

cells*

Anlinals inore th^
three years old

Up to 10,000 Up to 60^ Normal

10,000 to 18,000 60 to 755J . Suspect

18,000 '-M more over 75% Letlkotic

Animals less than
three years old,

TJp to 12# 000 Up to 65% normal

12,000 to 18,000 65 to 75^4 siJspect

18,000 and more

g3st8gs!a535a;sg;3s».t'j«r^^^^^^

over "75% Itexikotic

Gotze ^ al. (1954) dovelc^ed leukosis key as a basis

for haematologic evaluation.

Benedixen (1957) described an evaluation procedure# based

on tho determination of normal limroJiocytic values of animals

of different age gzoup division into three groupss Group I-
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norraal? Group II - dubious (suspicioiie); Group III - l^mpho-

cytosis«

Benedi>sen*s key

(Total lymphoaytes per CEntn values used to classify cattlo
Infeo 3 gEOups)

Age In
years.

Groisp I
montsal.

S£3I Esiacs-ssssssaffl; saaassosiss

Group- II
Suspicious

Group III
Iiei33^enic

0-1 1 10,000 10,000-12,000 7 12,000
1-2 ^ 9,000 9,000-11,000 7 11,000
2-3 1 7^500 7,500- 9,500 7 9*500
3-4 / 6,500 6,500- 8,500 7 8,500
7 4 1 5,000 5,000- 7,000 7 7,000

Tolle (1964) Iiad established the i^per limits o£ leuco-

c3^ic values# ta!;ing the age factor into consideration.

Age in

years.

0-1

1-2

2-3

3-G

7 6

The Gottlnger key

ssgqcsfiaaaci^r5:siigTnggeBn5Scsa«£sr«32g:sg3

evaluation of lymphocytes/cnra

Normal Dubious Patliologie

^ 10,000 10,000-13,000 7 13,000
^ 9,000 9,000-12,000 7 12,000

^ 7,500 7,500-10,000 7 10,000
^ 6,500 6,500- 9,000 7 9,000
Z 5,500 5,500- 7,500. 7 7# 500

C35rSaE3£I£SSM525I==:3I=r:3SSiaSS=S3a:S»SJSC3a2333:
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Coard^r (1970) con^red the three proposed by

Gotse (1954), B^e«aixQn (1957) and Tollo (1964) for feh©

ha^natological diagnosis of bovine leiilcaemia found that

Benedixen's key ms the most accurate.

sodomkova ©fc. (1975) daeiGristratQd glycogen gronulGS

in the leucocytGs and lymphoid cells of peripheral blood

and bone marro;-; in leiiJcaamc cattle through reaction«

Radenmcher ^ (1977) using the aso-dye coupling

technique to demonstrate the alkaline phospl&ase activity

in nentrophil©# fomd that values were 142 ^ 24 wnits in

16 healthy covis and 13.5 + 13 miits in 25 lonJcotic coi-jd.

In a ser^sning procedure for bovirs© loialiaE^aia

Mairanerieksc et §^, (1976) nc?tided that the 15 aniiBals wliisli

reacted norfnally in tlie hametologicai escamination were

found positive in the serologieal tost, t'lhesi the resisitc

obtained vmre cornpared, ag.^etsnent between tests vras 219 ^ind

disagreament 26 cases. The discrepancy between haematological

and serologieal tests were esjplained by the authors stating

the following three possibilities.

1» These casses represented aleulcariic-'leokaemia, not.

detected by the hae^atological oxainination,

2o Tliose cases represented animals recmtly infected

by the virus.
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3* These cases repres^ted animals efficiently fighting

against vims infection (innnane reaction without disease) •

Leu!caemoid reacrtione

In leiikaonaoid reaction the poripheral blood findings

resQirible those found in leufeiemia with the important

differ^ce that# leulcaeraia is a neoplsstic proliferatioji and

malignant in nature but ie^ca^jnoid roscjtions are benign

proliferations (Miale# 1967) • The hawtological observat

ions might sinjulate those of leukaemia and so workors
/

had renajSted that leuka^noid reactions had very often

caused difficulty in differential diagnosis* if t^ie

procedure only involved haeraatological examination (Male,

1967* wintrobe ^ al, 1974) .

LeuJeaeraoid reactions occur in associaticsi with a variety

of infectionsr intosdLcations# malignant diseases and even in

severe haeinorrhage or sudden haemolysis. Bon© raarrow

aspiration and bi^sy# together with careful essamination of

these materials by culture and special stains# ^^ere helpful

in the differential diagnosis (Hta^es# 1959).

A lyrnphatic leuJcaemoid reactioh similar to chronic

Ij^hocytic leukaemia -ma found associated with discaso

conditions like dermtitis herpetiforrais# exfoliative

dermatitis# c^cer of Wie stSKiach and miliary talberculosis
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(Mntrobe jjt 1974)«

She iyraphocytic ietjkaesnold reaction was experimentally

produced by Pertusla organisms in mlc^* It was postulated

that the organisms liberated a siibstance ^at attached to

lynphocytes and prevented their homing to l2?r£iphoid organs;

lyrt?:hocytbsis dertf^oped due to decreased egreas o£

lyn^^iocyte frcro the blood (wintrobe ^ ai* 1974) •

Garg and silber (1972) indicated that determination of

leucocy^c alkaline p^osEiitase helped in the differential
diagnosis of layelc^roliferative disease. They found that

this ©iisyrae level was ^evated in polycyttsemia vera«
I

throrabocythCTiia, leulcaemoid reaction# mangolism jand stress#

where as the level decreased in monocytic leukaemia.

Meisner and Znhom <1973) were of the opinion that

non-^raalignant haematologic disorders like aneardas# myelo-

fibrosis and leukaonoid reactions could be differentiated

from leukaeiaia either by -ttie presence of spontaneous

division of peripheral blood ci^ls in 24 hours cultures

or the finding of specific chromosome abnormalities or both.
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A number of private and Government farms and Veterinary

institutions were selected covering all tlie 11 districts of

Kerala for the collection of blood from bowines#

1. Livestock farm, Mamnuthy and Collcjge Veterinary

Hospitals* Mannuthy and Trichur Crriehtir District).

2. Peoples Dairy, Vytella (EmaJculam District)«

3. Mavelildsara Veterinary Hospital (Allep^ District).

4# Kurishiraala As ram farm and Veterinary Folyclinic,

Palai (Kottayam District) •

5. Veterinazry Polyclinic, Thodupuzha (Iddiiklci District).

6» Ktuciottumala Dry stock fanti, Punalur CQuilon District)«

7. Kodappanakunnu farm; Jersey £&m, Vidura and live

stock farm, Vellayani CTrivandrum District) •

8. University livestock farm, Thiruvazhamkunnu (Palghat

District) •

9. Aryavidyasala livestock farm, Kottakkal (Malappuram

District) •

10. District Veterinary Hospital, Calicut (Calicut

District) •

11. Pariyaram livestock farm, Payyannore (Cannanore

District) •

A total of 550 animals ^vere screened. The sex and age

of each animal was recorded. It was ascertained whether
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there vjas any enlaigsnent of superficial lyraphnodes in these

emimals*

Blood was collected in cleain vials by jugular puncture

using 16 guage hypodermic needle* sodium citrate was tisod

as anticoagulant at the rate of 2 to 4 mg for every inilli-

litre of blood collected. The evalmtion of blood \mQ based

on total leucocytic count per aim, lynf^ocytic count per cmm

and differ^tial count of leucocytes.

Leucocyte count

The technique described by Schalm <1955) was followed.

Reagent

Thoma's fluids- Dissolved 0.25 g of powdered g^itian

violet in a little quantity of water. Added two ml of glacial

acetic acid and dilut*^ to 100 ml with water.

Procedure

Blood was drawn into the white cell pipette upto 0,5 mark

and diluted to the njarJ: 11 with Thc»na*s fluid. After discard

ing the fluid in the sten of the pipette# the haesriocytffiaeter

was dmrged wit^i tlie diluted blood. The number of leucocytes

in the four comer squares each one having an area of one

sq.mm was counted and was multiplied by 50, to get tiie total

number of leucocytes per cubic millimeter of blood.
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Differential lewcocytie count

The method described by schalra (1965) was adopted,

A properly stained, taniformily thin smear of blood nas

escamined under the oil irnmersion lens of a microscope and

the percentage distribution of the varioiis types of leucocytos

was detezmined by counting a total of 20Q leucocytes.

1. Wright's staina- 0.2 g of Wright's eosin methylene

blue stain powder dissolved in absolute metdiyl alcohol

(Acetone free) ms transferred to a bottle and kept tightly
stoppered in the dark for two weeks. It ms filtered before

2. Phosphate buffer solution of pH 6.6j~ Dissolve

3.80 g of disodium hydrogen phosphate and 5.47 g of raono-

potassium phosphate in water and diluted to 1000 ml.

Procedure

The smears were prepared direcUy from fresh blood on

clean grease free slides. They were dried# kept on a rarfc

and floated with 20 drops of Wright's stain. After one to

tw3 minutes 20 drops of phosphate buffer t^ere added and

mixed thoroughly by blowing until a mei^llic film appeared on
the surface of ttie stain. After five minutes the stain was
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vrashed off with tap 'water. Then the stained smears were

dried and examined iinder oil inmersion objeative of a

microscope, A differeitial count of 200 leucotyes in eacii

smear made* The total lifinphocyte coimt per cubic milli«

meter was calculated by multiplying the total leucocytes

with the parentage of Ij^phocytes.

Evaluation

The evadtiation was based on the nw^Der of Icsucocytes

per cubic millimeter, the lyonphocyt© count per cubic milli

meter and the differential count of blood leucocytes* For

•ttie diagnosis of bovine leukaemia Benedixen's Key (1957)

was followed.
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The valU€>s of total leucocyte and lymphocjrt© counts per

cubic millimeter of blood and differential leucocytic

count of the aniiials ^arained are presented as Annexuroo

The clinical status and the s©k €md age of the animals are:

also included in the data.

Out of the 550 anirnals screened 24 were of age belov?

one year, 52 between one and -two years, 61 between two and

three years, 103 ranged between three and £our years and the

riaraainlng 310 ti?ere above four years (Table X) * Among this,

114 showed enlarged lymphnodes with or without any clinical

disease, 80 were clinically diseased animals and 356 were

apparen-fcly normal clinically*

Even in the animals which showed enlargement of the

lynsphnodes, it i»;as not very raarked to suggest a fmnk neoplasm

or other disease processes.

Based on the age and nuniber of lyn^hocytes per cubic

millimeter, it was attesrpted to divide the animals into three

groups as per Benedixens Keys normal, suspicious and

le^I]caellic# All the animals screened in the presait study

came under the first group, {normal) since the lyraphocyfcie

values fell v/itiiin the range for normal animals. None o£ the

samples showed evidence of leuJcaemoid reaction.
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The leucoc3^iG values (leucocytes per ram , lyn^hocyte

3
per cent and lynmhocybes per ram ) for the differen-t age group

of clinically normal animals are givesj in table II# The

"y^alues for the aiitmals «it!i enlarged l3?mp3inodes are given,

in table III.

It v?as found that in clinically normal animals the total

leucocyte count for the b^ow one year age group ranged from

3600 to 6200 (mean 5644.44 + 215,94),$ for t$ie one to two

year age group from 3200 to 9250 (moan 4733.33 + 264.33),

for the two tla three year age groi::p from 2200 to 5600 (mean

4441.67 + 110.31), for th© three to four year age group

from 2200 to 6100 (mean 4279.45 + 96.33) and for the above

four year age group from 2000 to 6200 (mean 4142<.07 ^ 88.34)

The corresponding values for the animals with orilarged

lytT^hnode wore found to be 2750 to 7150 (mean 4925 ^ 581.33)

in below one y^r age group, 3100 to 7600 (mean 442.86+243.96)

in one to two year age group, 3600 to 4950 (mean 4085.71 ±

115.48) in two to three year age group, 3100 to 4300 (moan

3978.13 ^ 128.29) in three to four year age group and 2400

to S450 (mean 3852.64 + 119.28) in the above four year age

group.

In clinically nosnnal aninmls the lymphocsTt© por cent

for the below one year age group ranged
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£xxm 52 to 68 (mean 62.33 + 1«69}« for the on© to two year

age group from 52 to 83 (raean 76^88 + 1.52), for the two

to three year age group from 28 to 82 (raean 62,95 ^ 1,39),

for the tiiree to four year age group frcsn 28 to 74 (mean

62.33 + 0,92) and for the above four year age groi^ from

32 to 85 (mean 65»32 + 2«54) • The corresponding values for

the aniraals with enlarged lyn^hnode were found t© bs 66 to

87 (moan 74.88 + 2,47) •in below one year age group, 69 to

89 (me^ 81 *62 ^ 2,68) ine one to tvjo year age g»3up, 71 to
91 (mean 77*50 + 1.78) in tx'/o to ^r©© year age group# 68 '
to 79 (mean 74.31 + 0#83) in three to fomr year age group

and 44; to 88 (mean 73.27 ± 2.91) in the above four year age
grot:^.

It was found that in clinically normal animals the

values of lymphocytes per rm? for the bslow one year age
groi^ were 1872 to 4834 (mean 3653.44 ± 265.54), for the

one to two year age group 2400 to 3944 (mean 3152.75 +

136,76), for the two to three year age group 1342 to 350<i

(mean 2778,26 + 131,76), for tl^e three to four year age
group 902 to 3477 (mean 2754,45 ± 71.24) and for the above

four year age group 1296 to 4080 (mean 2642 + 52,24). The

corresponding values for the aniM.8 witti enlarged lyn^hnode
were found to be 1932 to 6221 (mean 3701.88 + 484.64) in

the below one year age group, 2255 to 6156 (mean 3598,10 +

192.87) in one to two year age group, 2592 to 3782 (mean
3156,29 + 90.74) in two to three year age group, 2294
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3648 2965^3 + 94,33) in three to four year age grtsiip
and 1838 to 3871 Cniean 2809*51 + €4«0l) in tije above four

age group#

Among the 114 animals which showed ^larged lYtnptmoaes,

22 were having ii/mphocyfee par cent above SO, without much

variation in absoliate l^fmphoc^rte coisnt. l?h© l^phoc3ftes in

the blood smears did not show any cyfcological abnormality
to indiGate naoplastic property.
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Table I.The ag^%dse of animus screwed

Si. Age Group Hisniber of onijoale
NO* (year) screened.

10-1 24

2 1^2 52

3 2-3 61

4 3^ 103

5 7 4 310

29
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^a^-e Xi. stafeisfeic^ 'caleulafelcHis of leiicocyfelc' values in diaioaily normal cafet^©
3s;gasa55!SKaas»{£8acissas;stSiataa«a;3agsa3SsBitTO«!aat3a«iEa«gKssgaa*st«£iaeaswiacg-3sai3rasat»g;aM«cagaMBP>,

Sir Ago group No*,, of Loiicocjrtss-per C5mv» percent I»3;inpliocytes' per cetitj..

NO. (years). san^les .average- •s. • Ayerag© s«. Average • S«

1 0«1 • 9 3B44*44-
'

275*94 62.33

>iA QfV

i..6t

itc KK»H»»»i-w MWi:

3653.44 ± 265.54

2 1-2 24 4733.33 ± 264.33 67.88 + 1..52 3152.75 + 13S.:36

3 2-3 42 4441«67 ± 110.31 62.95 1.39 2778^25 131.76

4 3«4 73 427S.4S 96.33 62.33 0.92 2754.45 i- 71.24

5 7 4 208 4142*07 +
«•»

88.34 65.32- ± 2.54 2642.24 + 52.24

SEtasK: g3ngis8n»w!«a3es»«:.acs S—ES£B=!SSSSS8aiMCja«MS:S35S!KS5!SrrSsa*!3a*SS3SaaB«

ia
o
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Table III* Sfeatis-tlc^ ceJ.culations of leucocsftic values in cattle wi-tti tanlarged lyrapli gland

Sl» Age Group So* of Leucocj^es per csimi. Lymphoc^es per cent lynrphocytes per cmm.
ggiass3Btes

fo.- (years) sair??les A-^erage S« Average s. Average - S-*

1 - 0-1 a. 4925.00 +
•am

531.33 74.8S + 2.47 3701.88 + 484.64

2 1-2 21 4442,86
«•*

243.96 81.62 + 1.68 3598410 + 192.87

3 2-3 14 4085,71 + 115.48 77.50 + 1.78 3156.29 90.74

4 3-4 16 3978,13 + 128.29 74.31 0.83 2955.13 94.33

S /4 55 3852.64 + 119.28 73.27 2.91 2809.51 64.01

aasacauagsaaaggta
sswgrjai3agag3g:s:gasa&a:s»sgsm<E«MM»g««?nf:sa»a
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The resuliis of the present. in,VGstigatiG*i have shoim

that bovine leultaemia is not endemic in seme o£ tlio

organised fartns in this state* Eventhough tho population

of 550 animals whidi was screened is very small to give

a generalised statement, the absence of ei"ttier clinical

cases or of aniraals with a haemtological picture of

suspected bovine leiiJcaemia is very si^ificant.

special attention vas paid to animals ^ich had even

a slight onlargon^t of lyraphnodes. fThe blood values did

not indicate that' the animals were suffering from bovine

ieoJcacmia#

The pattern of bovine leukaemia could be fairly

ses5ara4)le on tJie basis of lesion, distribution, ago incidence

and geners,! incidence. Age distribution peaks occur s^jut

six to eight months of age ^d again six to eight years of

age* The first incliide the juvenile form and the adolescent

Cth^anic t^e) and the second asntains mostly cases of

enzootic bovine leukosis. There was neither clinical nor

hacimatological evidence of the occurrence q£ these types in

the population tested*

The existence of haematological changes asmng loukotic

animals is a diaracteristic phenomenon. Until easier or
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more sp^iflc methods are available, blood enaraination ean

be TJised as a reliable diagnostic method not only for

eKperimental inves^gations,r but also as a basis o£ a

systeinatic eradication prograirffne (Bcjnedixai* 1961) •

In Idiis Gonn^tion the reliability and IJjnits o£ this

method will hsE^a to b« discussed* It must be remembered

taiat differeait factors - of physiologic end pathologic origin •

may cause lyrs^ocybssis of varying time duratiCTi.

Taylor <1976), and Robert and Stagg <1976) obsonrcd

the influer;ce of age factor in the con^sition of leucocytes.

SO it iias b@«5 taken into special consideratioii# Ihis is

seen from table II and III* It is also revealed tiiat tliQ

total niamb©r of lyrnphocyt^^ per cubic iTiillimetor decroaBes

witSiin the first four years from 5644,44 + 275.94 to 4279®45. +

96»33i and remains there for the rest of ths life. This

finding is in agreement with Gotse et (1954), B^edexen

(1961) and Ressang (1975). This i^ienomenon has h&em taken

into consideration by Gotze ^ al* (1954) and Bened ^tsn (1957)

for the development of the 'Leukosis

Lymphocytosis is also observed tinder different

pathological ccnditions and in the literature certain viral

diseases and intoxications are mentioned (Hughes, 1959;
wintrobe ^ 1974) • LetOsaemoid reaction i^ith lyraphocytosio
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needs differential diagnosis with bovine leukaemia. Curing

the preset 3tudysE5ne of the animals showed leukaetooid

blood picture#

BanadiKen <19Sl) ramtionea that the roli^bilitY of

^ ti^ative result caxi be strength^ed by repeating the

exairdnatione# Here exists an important question in relaticn

between lyn^hocytosis and the presses of a lei2kotic agmt

in animal. Once the animals are in£ect@d« period upto

two to three years will oft^ elapse before blood changes

can be denjonstrated. During this time of incubaticsi the

agent is preset in tiie aniraal body xfithout causing any

distinguishable changc^. The haemogram is established

adult cases can be noxnial# subleuJcaendLc or leu3vaanic»

Only two eases of lynphosarcoina, one in a cow (MariansTia

and Rajambhan, 3.975) and another in a goat (Rajan and sivadas,

1973) had been recorded in Kerala.

Throughout the world there is some evidence to support

the feeling that the incidence of bovine leixkaemia has

increased in aideiiic areas and spread to new geographic areas.

Sventhough no clinical or suspected cases of bovine IcuZ^aeraia

was detected in the present investigation by haanatological

screening# constant vigil has to be kept up for the early

detection of bovine leiakogis since cases have been reported
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f itDm other pairts of India» This assumes greater importance

it is considered that occassionally animals are terxjrtod

from countries %^ere bovine leiakaemia has been knom to

occur® present investigation could only be oDnsidered

as a pilot study and a more comprehensive work involving

a larger population is ess^tial before declaring that bovine

leukaouia is not present in Kerala state*



SUMMARY
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In oxrder to study the incldesiiGQ of leid^aetiia and

leukaemoid r^ctims In cattle in Kerala# an investi^tion

was landertaken utilising 550 animals from selected

private and Government farms and Veterinary institationo

from all the 11 Districts of the state. The blood

samples were evaluated based upon counting the total

nxjuiber of leucocytes and by differential count of
•h

leueocj^s. Based on the age and number of lymphocytes

per cubic millimeter an attmpt was made to divide t^e

animals into three groups as per Benedi3!:en*s K©yy normal*

suspicious and leuJuaemic. The haemtological value of

all the animals examined fell vithin the category of

norraal animals and so it could be said that bovine leiakaenia

was not aacoimted in the bovine population screened in

this investigation. None of the sanples showed any evidence

of leukaeRKDid reaction. A few animals wi-ttn enlarged

lynaphnodes showed lyni^hocyte per cent above 30, but tiieir

absolute lymphocyte values were vrithin 1^© normal range.

Iiyraphocytes in the blood smears did not show any cytological

abnormality to indicate neoplastlc property. The maxirmjin

absolute lyraphocytic value noticed ims 3701.88 + 484.64.
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nAmi\T0LQ3icMa VAhxyBs

Ms»MMS!j=s8»smjtt=S3iicsss*ssasa

si# i\g® OHjG
Sex per

Ho» Fears cmm

1 5'.

2' 1

3 3

P

F

F

4 4HontJis P

5 6 F

6 7 F

7 6 P

• 8 .8 m"

9 .3 F

10 4 F

11 , 3 P

8300

6S50

5800

7150

3750

2450

3500

4000

6700

4750

4500

csessa2SssiB3s3sa»=isasiS3E3XK5Baesato:3»a

T T

ANNEXURB

QP SCREENED FGR TflE DIAGNOSIS OP B0VIiqj3 LEUK^SMIA

Differential coxinfe. Absolute

"TT ———— L^^hocytes Remarks.h% m m B% per om»

44 49

70 28

45 51

87 12

49 50

58 39

76 23

78 19

29 70

55 43

65 25

6

1

4

0

1

2

1

3

0

1

10

1

1

0

1

0

1

0

0

1

1

0

0

0

0

0

0

0

0

0

6

0

0

3652

4795

2610

6221

1838

1421

1660

3120

1943

2613

2925

Ilg
ELG-

Tail Neevosis

ELG

ELG

Bleeding in udder

Sub-clinical Piastitis

Alkaline indigestion

Mastitis

Normal

Teat fistula

:sAs:sKtsnsiBa;=ss:aiasc(s:Ks

(Anneaare ccntd.)
'̂'lSt«G - Enlarged l^iriph glands.



VMiVES OF ANIMALS SCRSiSMED PGR TK3 D2«\GMGSIS OF BOVINE LgUK^^SKIA

MgwsawBwgsiKaiKasiaffiisaaiaEsaBagaaKBtaac MWBrangmgggtsaatg^taiU'iLnj'ii^assaetsgataaiaiaBMtsjataaiaBiaaataiEe

sx. Ag« TLC Differential ccmnfc Ai^olute

KO, years

Sex. per ,

cnrra 'h% • K?4 g?6
' l»3^phocytes

per cmm
Remarks

12 2 ¥ 3800 64 32 2 2 0 2432 Inferfcility

tB aOmcaths M 5200 67 28 4 1 •o- 3484 Simple indigestion

U 7 P 49G0 •62 35 2: • 11 0 3038 Masfcitis;'

15 5 M 3350 66 30 4 0 0 2211 i'jomd

16 18 M 3750 58 39 2 1 0 2175 Sirople indigestion

17 7 F 5000 58 41 0 1 0 2900 Ketosis

18 4 P 4200 33 63
3,

1 0 1386 Acute Indigestion
19 5 F 3800 73 22 3 1 1 2774 ^\cute indigestion
20 dh P 4200 58 39 2 1 0 2436 Dyspepsia

21 3? 4000 86 13 1 0 0 4128 Anorexia

22 6 M 7100 45i 52 2 1 0 3195 Yolk gall

23 5 M 5000 42 55 2

Egr3'SjW6fTOEg;s:s;sssg3as2=;

1 0 2100 OedCTa In d©wlap
region*

(Ann^aire conta%)



jlftgMATOliOQlCWL. VALUSS OF ANIMALS SCREENED FOR THE DIAGNOSIS OF BOVINS LEUKftJMA

DifferantiiO. count;
Si

MO

Ag«

years

se»

TIC
per
cnin^ £94

24 6 r 5200 50 47 2 1 0

25 4^5 r 11000 58 37 4 1 0

26 6 F 2950 61 36 2 1 0

27 Ih F 10700 74 24 1 1 0

28 3h T 44200 62 37 1 0 0

29 6 F 6200 69 28 2 1 0

30 4 F 5400 67 29 2 2 0

31 8 m 5400 74 23:. 2 1 0

32 4 F 4800 67 30 1 2 0

33 6 F 6200 59 38 2 1 0

34

maummm

2 F 4200 54 41

aamme

4

ssasse

1

111 i'JWWi

0

Aiaeolute
Lyn^oc^as
p er <3Deift

R«RIB.r]C3«

2600 Eph«Dic»JDel £«iver

6380 wound-

1800 PsxmdM

7918 Nasal sc^lstosonda-

2604 Anorexia

4278 Mastitis

3618 wound

3996 Brondtiitia

3216 Amphistomiaais

3658 Mastitis

2268 DlarxhOfMi

(AnneKure contd**)



HAIWATOLOGiCAL OF ANIMALS SCREI3KED FOR OJHS DIAGNOSIS OF BOVINE liEOKaEMXa

si*-
\

m*

Age"-.'

years
Sex

TLC

per

cara

Differentia cQwntj A^oliite

iJsi H?i E54 m Lyfflgihocytes
ReroarScs

.-.35-; 8 months F 5800 66 30 ..3^ 1 0 3828
*

^ 3SLG • _ ..
36 , 6;. F 4400 74 23^ 2 1 0 3256 Dermatitia
37 2 •• • F" •• 3800 74 21 3 2 0 2812 Bs^hiemoral £«var

- as • ? 4200 24 20 14 1 1 2668 Mastitis
39 5 F 5800 72 2'5 i i 0 2016 **CN
40 2 P 5300 60 38 i 1 0 3480 GN

41 6 T 3800 54 43 2 1 0 2052: CN

42 4 F 3600 69 28 2 1 0 2484 CN •
43 3 F 2200 61 35 3 1 0 1342 CN:

44 6 F 4800 85 13 2 0 0 4080 " CH':
45 5 F 5400 69 29 2 0 0 3726 SLO

- Enlaipged lymph glands*

**CN «• clinic«^:ly Noronal*
(Annaxure contd. .)
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BhrnShTCMaCGlCMi VALUES OP AI'JIMaLS SCRSENSD FOR THE BSIAGHOSIS OF 30VIME LSUKfiBMm

sx.

Mo.

5.7

58

59

60

61

62

03

54

65

66

67

Age

years

3?^

6

4%

2

4k

4'

3

•4%

4'

P

F

F

F

F

F

M

F

F

Smths F

TLC

per:
CSIlti

3S00

4100

3200

4800

4800

3100

3300

4100

3600

3200

4300

72 25

81 16

71 as

82 17

82 16

89 9

62 33

66 27

52 44

76 21

78 19

2;

2

2.

1

1

1

3

6

2!

J2

a

0

1

1

0

0

0

1

1

1

1

1

Differential coimt. Absoulte
Lynphocytes

Ij>% Wi l©B per CTm

1

0

i

1

.1

1

1

G

1

0

0

3 =S5S=:3S!3!5S=;»%SSBSam

Remariss

273-6

3321 Abortion

2272 CM;

3888 Infertility

3936 Repeat breeder

2759 InfeEt3.1ity
235®; Anorexia

2706 tam^ess

18721 Maggot wonnd

'2432-. Repeat, breeder.-

3744 Debility
sss^nssssBSEacixi

=«ss!aaw«s»i=K«asiss3sais=s3s2!SE!s^sss3£3Kffl=2a3==»ssKsss!a=s^^ ss3»s3ssssa»es$a5sssae«a»

^ OJi - Glinically normal CAmi^ture contd«.)



HfisBEmTOliOGiGAL VALUES OF AtJimLS SCRSENSD FCM TilE DIAGNCSIS OF BOVIHS LEUKi\mm

•aaaremtB3aasgssasaaKs»«caaEss

Si, Agei
Sex

NO. years

TI^C Differential cotint ^^bsolute
— Lymphocytes RenaJxs

am L% H?4 E% m K6 per am

68 1% F 3100 82 17 1 © 0 2542 SLG

69 4is F 3200 84 14 1 0 1, 2688 Sterility

70 2h F 4800 61 36 2: 1 0 2928 Anoresciia^

71 6 P 3800 73 25 1 1 0 2774 Diarriioea

72 4% F 2350 86 13 0 1 0 2021 Repeat, brewer

73:. 9 mcmths F 2750 79 19 1 1 0 2172.50 ELG-

74 4 P 2250 81 17 1 0 1 1822.50 Infertile •g.c^etalia

75 8 M 4300 64 30 2 2 • 2. 2752 cn

76 7 M 3800 73 25, 1 1 0 2774 CN'

77
.

P 3100 82 16 1 0 1 2542 Repeat breeder

78 8 M 5200 58 39 2 1 0 3016 VJoijnd

saBssssxBtssassRssessasasssKsaRaeseEeReussss ssMCssBsataKseasassssssaBscssss

(Annexure ecaitd..)



w

liAEJ'i^TOIiOSiaUi VALUES 01? ANIMALS SCREENi3D £'0R TI-IE DIAGNOSIS OF BOVIUE LEUKA.Er4lA

:aMMKae3aC3ZSUB:=£3CSaUKa(SB:SS

Age
sesc

Si. TLC Differential coijnt

B!KS=stwaB!aas3»wa*aseasea:=«S=ss=s=waKSJ«j=2sa«

Absolute
Li'inphocytes Recoarlcs

No. years . aivn h% m BTo per citun

79 6 F 3900 73 23. 2 1 1 2847 Parasitic Snteritis

80 8 4100 74 25 0 1 0 3034 Ketosis

81 5 F 3200 77 19 I 2 1 2464 SLG

82 8 F 3600 19 20 0 1 0 2844. ELG

83 8 acoths F 4100 68 28 2 1 1 2783 i^norGJd.a.

84 9 months F 4600 60 32 6 1 1 2760 Debility

85 6 F 2800 72 25 1 1 0 2016 Ketosis

86 6 months F 6200 51 40 7 1 1 3162 UKiblical Abscess:

07 1^5 M 3800 70 25 4 1 0 2660 Tail Necrosis

88 6 F 5800 19 78 2. 1 0 1102 Mastitis

89 6 M 4800 69 28 2 1 ' 0 3312 WQiand

gsaas3gaPsgaa«g:sscKSssg»s£5saisgaias;saCTrnygg«sa^qis5aK3caxa»s:g

(Annexure contd#.)
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mmvrOLQGia^ or SCREISNSD for the diagnosis op BOVIJJE LEUKaSI4IA'

sl»

NO,

Age

years

TI.C Differential coiant. Absolute
Sex- per • l*yrnphoc^fces

cnim K5S m 13^ per; cmm.
Renmrks

aoi 3% M 4200 59 39 1 1 0 2478 csj-

102 6 F 6200 23 76 0 1 0 1426 Ke-fcritls ars
103 S mtha F 5400 6© 26 4 1 0 3726 Bebili-fcy ^
104 9 mths F 4800 71 23:' 3 2 1 3808 ELG

105 2'2 F 4800 38 60 1, 1 0 1824 Broiidiitis
106 2 F 9250 62 33 4 0 1 5735 CB

207 Ih P 4400 71 26 2 1 0 3124 CJ-1

108 ih F 3800 73 25 1 1 0 2774 CN

109 z P 4250 79 19 1 1 0 3060 SLG

110 ih F 4300 62 30 7 1 0 2666 CN

111 1^2 P 4800 79 20 0 1 0 3792

ssas3saE3s«33saee8s«ss3sas3ar^
:aiseas!ac3s=!£=25t3[s:swssKs;

(Armesure contd* •)



Hi\m°^TOhCGlChh VALU2S OP ANIMALS SCREiSIJED FOP. TiiS DIAGNOSIS OF BDVIME LEUimEMIA

112

iiai

114

115

116

117

118

119

120

121

122,

~~~"^"Sitssar:as£gag»g:z:sr;5srs3sg:saas3gata:'»»ataaaass3«as=a!3=i!g5ie^
SI, ilge; TLC Differential coiuit, /^bsoiu-fce
, • Sex per Lyrrspliecytes R«narks
..'.^o, years • csmi Ui tU E54 per. cmm

1^2

1

2

2

3

2-

2

3.:

2

2

2

F

F

P

F

F

F

F

F

F

F

J?

4350

2S00

4350

4600

4200

7600

4350

4250

4200

4700

44.00

61 37

69 29

1

1

66 26 6

69 27 2;

67 29 2

81 18 0

74 24 0

89: 9 0

81 18 0

68 10 0

86 12 1

0

1

1

1

1

1

1

2;

1

1

1

1

0

1

1

1.

0

1

0

0

0

0

2653.50

1932

2871

3174,

2814

6156

3219

3782.50

1782

3402:

3784

CN

ELG

CN

CNi

CKfi

ELG.

ELG

ELG

ELG

CK"

ELG

8aBaggaisaa»M!aRmLaagiasgs«ata;gS5ataEg::arisaw=E3:=a3jai-»ats*Biic»B!sgsss»«35:3as-ts=:si#5*t3«aa

(Annesmre contd,y



WkmhTOhOGlCMj VALUES OF ANIMALS SCREENED FOR THE DIAGHDSIS OF SOVIKE LEUKAEMm

Si.
saia .Mi-jssgBaMieaMcgaraKgiaataKxaaaBarauaaaa

TLC Differen'tial coiant AbsoluteAge Sex:

Kb. years
per
OWll m mi B5&

Lymphocytea
per csTTO

Remtks

123 •• P 3250 S7 12 0 1 0- " 2827.50 mxs

124 2 F ' 3200 75 24 0 1 0 2400 CM

125. • a F 44D0 73^ 25 0 1 a 3212 CKi

126 2 F 4^0 85> 12 o 2 1 4080 ELG

127 2. F 4400 84 13 0 2 1 3696 ELG

128 2 F 3200 83! 16 0 1 0 2656 CN^

129 2: F 3250 77 20 1 Z 0 2502.50 csr.

130 2; F 6800 74. 22 2 2 0 5032 SLG

131 4 F 3200 74 25' 0 1 0 2368 cn;

132 3 M 4600 77 20 1 2; 0 3542 ELG

1333 2 F 4700 66 aa 0 1 0 3102 CR

vammaassssisss

(Annescure cont^.)



HACmTOLOGICAL VALUES OF SCREENED FOR TME DIAGNOSIS OF BC5VINE LEUIC^EMIA

MtaBaaa=sg3s«-.staiUiit.jiABs:a:3«B!E!agatg3gagg!aagaic=aug58»a=;s;38«a6ss3s.-rr;ras;a«gaaeaata38gB>Bg«3S3!ssBsca!ag3aiasa=3ass

SI. Age: Differeitial coimt: AbsoluteTLC

No. years
SeK; per

csifta m SJS4 K4
LiMiphocyfef=^.<B
per onm

Remarlcs

134^ 2 F 430Q 86 13 0 1 0 3698 SLG

135i 3: F 3600 86- 13 1 0 0 3096 ELG

136 2 F 4350 71 19 8 2'. 0 3088.50 CN.

137 2 F 2750 82 17 1 0 0 2255 ELG

138 2 P 4200 82 17 0 1 0 3444 ELG

139 2 F • 4200 64 34 1 1 0 2688 CN

140 2 F 3500 78; 17 33 1 1 2730 CN:

141 2 F 54S0 86 13 1 0 0 4687 ELG.

142 2 F 3200 69 29 0 1 1 2208 •CH;

143 2 F 3500 84 14 1 1 0 2940 EIjG

144

=:3SSB3R»»3S:

2 F

SKK3SSSSSS

4600 78

i Tir.r. aainagassasatggs:

20

S3tZSS

1 1

zamss'

0 3588

aE»saesasss2£33:Msss3ss:c3=!

CM

J5tSS3JZ3SSSS?SC3S33u23 E!3rS2S

(Arsnescuro contd.)



Kam^TOLOGICAL VALUES OF ANir<3ALS SCREENED FOR Ttm DIAGNOSIS OP BOVINE LEUK/iEMIA

aigg»3i5M»«a«amgsa!ga5»a«»tsiriwtcKgg!t»«ig!!i«ziaKWg»B«ag»bKnK3KaMs:siaigai3affi3taas«cgBi«««««»«»»g.^^
Si. Age TLC Differential count Absolute
_ •• • ..Sex , per; ——— —. " Lynphocyfces Remarks
No, years cmm L% m • F% • per cnsn

145 3 F 2800 82 17 0 1 0 2296 CN

146 3 F 3400 91 8 0 1 0 3094 ILG

147 6 F 2400 88 10 1 1 0 2122 EIjS

14.8 5^ F 3S00 57 41 0 1 1 2166 ELG

149 8 F 2600 79 18 2: 1 0 2054 CN

150 5 F 3200 85 14 0 1 0 2720 Repeat b
151 8 F 2400 75 18 3 3 1 1800 CN

1&2 6 F 2200 75 24 1 0 0 1650 CN

153 4h F 7200 64 34 1 1 0 4608 Mastitis

154 6 F 4200 74 18 4 3 1 3103 CN.

155 4h F 4900 79 19 0 2 0 3871 BLG.

:3^s:3S=r:2S3c:s=:s!=:=:a=!i33E

(ArmexurG contd.)



miiS'lfVTOLOGlCAt. VMjUES of ANIFALS screened for TliS DIAGNOSIS OF BOVINE LEUKfkBMm

Si. Age TLC Differential. count Absolute
Remarks.SeK per Lymphocytes

NO, yearfs cmm L% ES4 B?i per cm.c; .
sm:nf^sax75TiS«T7rT:T^'r'^*5s«-5sr!t«je-a'

S3:3S:^S£SS£:33:ss3s:!s.=issB:=ns=;=sz==ss:s=fi£s}s;—s

2254
Non—specific

156 e F 4600 49 49 1 1 0
i^noreaia

157 4 P 4200 56 42 1 1 0 2352 Non-spGcific
Anorexia

158 4% F 3900 42 53 3 1 1 1630 Non-specific
Anorejcia

159 6 E 4450 44 51 2 1 2 1958 Non-specific
Anorexia

160 4 P 2800 75 16 7 1 1 2100 Non-specific
AnoreKia

161 6 P 3200 74 14: 10 1 1 2368 Non-specific
Anore2d.a

162 S F 3600 74 23 2 1 0 2664 CN

163 6 P 4100 68 25 4 1 1 2788 CKJ

164

SSSSSffiKSSS

8 F 4600 57 33; 9 1 0 2622 CH

fflSSE==!s;3EssessasKas=:=!Scss

(/!inn^>sure con-fcd.)



HasmTOIjC^XCAJli VALUES OF ASJlt-IALS SCRBSMED FOR THE Dli^GHOSlS OP BOTIKE LEUKEMIA

og2«-£5r;g£gmtaro«ffTrt:ntsaas3ss

SX •'

KSSssssssacaKXSisGteaxsssaesssssaKs;!

Differential cowit-. AlsaoluteTLC

No» years

Sex .,^'per
--•cmm L% m-c 00

Lsraphocytes
per catun

Rernarlcs

165 6 F 3800 44 38 14 4 0 1672 woiand

16S 4 F 4200 66 31 2 1 0 2772 CN:

167 6 F 4600 56 29 12 2 1 2576., CH

168 6^2 F 4800 54 44 0 1 1 2592 CN

169 3^5 F 5100 57 39 31 1 0 2907 Cll

170 6 P 3200 74 22 3 1 0 2368 CN

171 6 F 3800 69 27 2! 1 1 2622 ai

172 4% F 3200 71 26 2: 1 0 2272 CM

173' a'2 •F 3600 67 29 2i 1 1 2412 CR-

174 4h ? 3900 72 24 1 2 1 2808 C»

175 6 F 4100 69 26 2; 1 0 2S29 CN

»3ta3«g3atsj5iJ«aaegsTOfi;»ir«:^^.agW!i
(M3:e:3j=ssa»«isaa«isi«sB3Bsws®aiaEiss:=K»=K3=2=«SSSss:;ss«»3ffl!5!;

(AnnesEure contd».)



HAEK^TOZ^OGICaL VAiUES OB AKEfVLS SCRBEHSD FOR mB DIAGNOSIS OP BOVINE LEimSMm

AgeSI. TLC Differential count Absolute

years
sex per

oitn m Wi m Wi
I»ymphocyt«8
per- oisn

nmmcl

176 S w 4100 SB 24 17 1 0 2378 CK
177 6 F 3600 61 26 12 1 0 2196 m
178 3) F 4450 63 22 12 2 1 2B93VS0 ch;
179 6 F 4100 70 29 0 1 0 287Q mjs
180 4 T 3600 68 IS 13 1 0 2448. m
181 6 F 4400 635 34 •2 1 0 2772 m
isa 6 r 3100 78 19 • 2 1 0 2418 ELG
183 4% • F 3600 66 32: 0 1 1. 2376 ch;
184 6? P 3800 69 27 3) 0 1 2662 m
185 6 F 4800 55 42 2i 1 0 2640 m
186 8 P 3200 72 24 2; I 1 2304 Sl/S

(Annesoure osntd. .)



HAE?MGLOGXCAL VALUES OP AEimLS SCREENED FOR THE DIAGNOSIS OF B0VIN3

sx •

NO»

Age

y^rs

'ssacsss

Sex

TLC

per
cmn

assssrsMBtosi——3*™'—s:'~'gK*-*as3:«J3:

B±££eren-tial cotisit

ui m m

t=35SajiSR3W«S=:5B:S:SS*::=C3S

Absolute
I»STnpliocyfces
par csmn

zss^xssrtsszisssszs:

Remarlts,

187 6'^ F 4100 66 32 1 1 0 2706 CN

188 7 F 3800 66 32 1 1 0 2508 CN

189 6 F 3200 73 25 0 1 1 2336 EUS

190 4 F 4800 76 22 0 1 1 3648 FLG

S91 6 F 3200 76 IS 4 1 1 2432 SLG

192 4 F 3400 72 23 3 1 1 2448 CN.

193 6 F 3600 73 24 2 1 0 2628 ELG

194 4 F 4100 78 20 0 1 1 3198 ELG

195 8 P 3200 76 20 2: 1 1 2432 SLG

196 6 F 2800 76 19 1 1 1 2184 ELG

197 9 P 3200 74 23 2 1 0 2368 05.

BS»Si)SS2
sass*«!3aisos33s=ss3;aaia«sw;

(Annesoire contd,,3



imEmTOLOGICAL VALUES OP ANIMALS SCREENED TOR THE DIAGNOSIS OF BOVINE LEUK^VEMIA

atz

Si. Age TLC Differential coimt Absolute
Sex per --—L3mphocytes

NO, years cmm h% Wi tsi Bii per- cmm
Reasarlcs

329 6 F 4100 48 43 7 1 1 1968 cn;

33:0 2h F 4600 52 43 3 1 1 2392: CKJ

331 6 P 3800 66 27 6 1 0 2508 CN:

33:2: 7 P 445.0 58 36 4 1 2. 2581 CN:

333 7 P 3850 64 31 3 1 1 2464; CN,

334 2?i P 4800 59 34i 5 1 1 2832 cn:

335 4 F 3400 67 25 6 1 1 2278^ cn:

336 4% P 4450 68; 25 6 1 0 3:026 CN;

337 4 F 3800 69 27 3 1 0 2622; CN:

338 3^2 P 3800 53 29 16 1 1 2014' CN

339 63 P 3600 72 23 4 1 0 2592 CN;

34D

—SSS—-*

6 F 3800 58 37 3 1 1 2204 CN:

(Annejcure ccaitd..)



•w

HAES^TOLOGICMj values of MJiMAEiS SCResNBG for QK-IE DmGHOSIS OF BOVINE LEUK?^EMia

SI.

NO.

Age

years

sex

TLC

per
CEsn

Ciffereamiiial ccmA

h% wA m m'o

Al^olute
I*Srr^hoc^te3s
pBE cmra

Rematj

341 7 F' 36G0 36 60 1 2 li 1295 m

342 6 F 4200 66 33 0 1 0 2772 cm

3435 5 F 3800 62: 33 3 1 1 2356 CH

344 4h F 3200 69 17 12 1 1 2208 CN

345; 3% 3200 69 27 3 1 0 2208 gn;
346 2h F 4100 66 19 14 1 0 2706 •CNJ

347 4 P 4SOO 63 20 16 1 0 3024 CN

348 3 F 4900 62 34 2 1 1 3038 Cfl:

349 3% F 4350 66 30 2 1 1 2821 cn;

350 5^ F 4100 68 33 8 1 0^ 2788 m

351 3h F 4400 64 25 9 1 0 2816 CH;

352: 5 P 6100 59 36 3 1 1 3599 CH

«53=:acgsaa»ga3a»g«3nasuraB.-xaa;s;!a»»aaac!amB:c83B32aai«c«ggBs;axsagss;amaEgaa=s==r=g:=^

(tonecsciire contd..)
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MAE'MOLOGIGAL VALU^ OP ANIiMIELS SCREENED FOR THE DIAGNOSIS OF BOVim I^EimEMia

SI. Age Sex Differential count.-. Absolufc«'TLO

.per.
NO, years

5
cmrrt L% m m Wi per onm

353: ?• F 4800 61 23 9 1 1 2923 CK
354 4 F 4200 56 36 6 3. 1 2912 cm
355^ 6 P 3950 60 22 .9 1 0 25S6 cn;
356 6 F 38S0 63 25 6 1 0 2618 CH
357 ^-'2 F 4200 66 28 4 1 1 2772 CN
358 7 F' 6200 59 36 .3 1 1 3658 m:
359 3. F 5100 61 30 7 1 1 3111 cm
360 3 S" 4950 67 29 2 1 1 3316.50 m.
361 6 P 5450 70 24 5 1 0 3815 ELO
362, B- 5100 63 34 1 1 1 3213 CN
363 4 F 5800 59 38 2 1 0 3422 Cbl
364 4 F 3900 69 18 li 1 1 2691 m

ss=«=3iatss*!=5a!!casasK3!S{a3fia=KSEsaitaseB33ss»»«!asws5S3.

(Annexure contd.,)



mUFATOLOGICAL VALUES OF ANimLS SCRSENED FOR TH32 DIAGNOSIS OF BOVINE LEUKi^EMXA

3S2g5ggCT:sssss«gsgai»»aiS5XgRSgsgssa?azag.j:;:';ar.^ayagia;gasgsgssaa::£:nass>asaigsg^s3«gascBBgsa?aa:asca53Ma«tsfl8;^sg£

SX. Age TLC Differential count Absolute
S<3J£ per LYmphocytes Remarks.

i-30a years oran %,% Wi Wa l-f/i E55 per cmti

198 6 F 2600 72 24- 2: 1 i 1872; on

199 7 F 3300 68 28 3 1 0 2244 CN;

200 9 F 3600 61 33' 4 2 0 2195 D^ility

201 6 F 3800 58 38 3 1 0 2204 CN

202 9 F 3200 62'. 34 2 1 1 1984 CN:

203 9 F 4200 66 30 3 1 0 2772 GN

204 9 F 4200 67 29 3 1 0 2814

205 9 F 3600 72 24 2 1 1 2592 CM

206 7 F 4600 58 34 6 2 0 2668

207 7 F 3300 62 33 3 1 1 2046 Ctl

208 8 F 5200

agsassstisnrrgiss;

59 34

ISJSSBSSi

4 2 1 3068 CN

(Annexure eaitd.)



HaEM^T0LCX5ICi\Ii WOjUES OF SCREENED FOR THE DIAGNOSIS OF SOVIETS LEUKI^EMIA

acss^asaawnasjgisesmsasiaiaiMiaatg'STwngsaca

Si • Age TLC
s SeK per

Ko. years cmra

209

210

211

212

213

214

215

216

217

210

219

220

Esassissasa

7

9

5

6

2.

2:

11

10

11

10

11

10

p

F

P

F

F

F

F

F

F

F

F

F

4200

3600

4445

4900

5800

3850

2850

3200

4450

3400

3200

3400

2STCS

Differential count

K^yyy^ffinuMf^gigsBMtjeMeacgnaEgaatgaiSr-aaiwatitB.

Absolute
L^rphocytes Rcsaarlts.

WA iU WA per cram

72 25 1

71 19 8

72 26 1

64 32 2

88 3B 3'

86 11

71 26

73 25

72 19

68 28

5.8 35

62 35

1

2

1

1

2

4

2

1

2

1

1

0

2

0

1

8

1

2

1

0

0

0

1

1

0

1

0

0

1

i

0

3024

2556

3200.40

3136

3364

3311

2023,50

2336

3204

2312

1656

2108

CH

GH:

Gtl

CH

mj3

BLG

SLG

SIjG

Ctf^

CM

Oil

(Annexure contd#•)



imEmTOLOGlGAl. VM.UES OF AHBSftLS SGREBSED FOR am DIftONOSiS OF BWIEJE LEUKAEMIA

SI. Agje 1JLC

pear
Differential count Absolute

Sex Remarks.
NO. years cntn m Wi m as p er caam

',•221. 4'. F 3650 56 31 1 1 I.' 2409 GH^

. 222: 9 F 3600 56 38 4i t i 2016 CHi

• 223?: 4 F 3400 • • Q2 35 :2: % 0 2108 CM;

224 7 F 3150 68 23 1 1 21421 CH:

.225 5 F 3300 71 27 1 t 0 23435 mi

226 5 F 2900 76 20 2 1 1 2204 • njs--'

227 3 F 3600 58 36 4 i 1 2058 m.

228 8 F 3600 66 34 8 1 1 2376 03:-

229 2 F 5200 62 33 3 1 1 3224 CN

230 1 F- • 3600 52 13; 2 2 1 1872

231 10 F 3600 66 30 2 1 t 2376 CN

232 s. F 4800 73 235 2 1 1 3504 ELG

iTtMiiffjogaiasssaEsssaasssatat:

<Anne5cure t2cin^, »)



w

HAEmTOLGGIGAL VALUES OP ANII4?^S SCREENED FOR THE DIMlJOSIS OF BOVIKS LEUKEMIA

SI.

HQ,

233,

234

235

236

237

238

239

240

241

242

243

244

Ag©'

y^rs

Ih

5

5

4

5

6

4

8

5

4

6

9

Sex

F

F

F

F

F

F

F

P

F

F

F

F

TLC

per
CHITl

5800

4800

2900

4800

4450

4900

3400

3600

3550

3800

3600

6350

Differeaifeial asxmt:

m wi m m wa

68 26:

72 25

62 35

71 27

69 28

56 40

68 30

66 30

66 28

62: 33

72 25

62 34

3

2:

2

1

2

2

1

2

3

2

2

2

2

1

1

1

1

i

1

1

2

2

1

1

1

0

0

0

0

1

0

1

1.

1

0

1

Absolut©
L^yraphocj^es
per cram

3944

3456

1798

3408

3070.50

2744

2312

2376

2211

2356

2592

3937

ggggaiaqgssssgaagas;

RenarTcs.

CN.

ELG

CH

EI^

CN

Oi

CN:

c»

CK

CN.

EI^G

GN

ss^ssss;s;ss»ssss3sa»xs

(Annexure contd.•)



-y A:

HaE!©i3?OLOG2CAL VALUES OF SCRBEHED FOR THE mmmoBis- of bwikb

Sl„ Age:-
S.@K

tPLG

per

crrrft •

Differeniblal count; Absolut©
L;?iaphocSEtes
per ajsa

Remarlsa •'
MO.' •• • • years- . L%. .1^/4 m. m . , aU

24S> • 6 3? 5600 56 40 2 1 1 3116 CN

246 8 F 3400 68 • 29 2 1 0 2312: CN

247 F 4200 66 3:i' 1 1 1 2772 GK

248" • 6 F 4800 62 32 4 1 1 2976 CEf:-

249 3 F 4600 58 37 3: 1 1 2668 • CN

250 4 F 4400 62 35 2 1 0 2992 ' CK
251 4 F 3100 74 235 2: 1 0 2294 mjs

252 6 r 5450 53 39 6 1 1 2858,50 CN;

253^ 4 F 5100 58 37 3 1 1 2958 Oir

254 3 F 3800 62 32 4 1 1 2356 CH

255 6 F 3600 68 29 2 1 0 2448 CH.

256

SSSSMSSKSSS

S

SSS1-.„ESSS=^

F

!s3g5=:ssa:ss

4200

5SSSSSS3SatS8S»S

66 29 3 1 1 2772 cs

(Amexor© csontd,.)



mm '̂SQhCGlCMj VALUES OF AKIMM^S SGREmSD FOE THE DiaOHOSlS OP Bmim liEUmEMIAi

»S5iB»«rs3s»eass3ai»sissaEEEX3etaa

SI*

•S«5C

Mo* years

zsaeaesasasae MBmeeeess:: siSaBxs

per
'<ssm

Differential comi-t-

154 M?4 .mi

BaB3Ksesa3R;s3es£S3S»eaBtXB33actK£zs2BS3xaas5

Absoiufce
Lyn^ocyfees
per ^esan

Remarks

25^r 8 F 3950 64 30 4: 1 1 2528 CNi
258: 6 F 3650 66 30 2 1 1 2409 ck;

259 9 W 4200 68 22 8 1 1 2856 ca
260 9 F 6350 62 33 3 1 1 393? CH
261 6. F 5850 5,6 m 'z 1 1 3276 CM
262 2- F 6200 S2 36 8 3 1 3224 CN;'

263 Ih F 3850 71 26 2 1 0 2733•SO CKi
264 6 j» 3200 60 30 1 1 0 2176.. m

265 4 F 3850 62 35 2 1 0 2387 CN
266 3 F 3600 61 24 3 1 1 2196 CK

267 e " F 3200 68 27 2 1 1 2208 en;

258 4 F 3250 68 27 3 1 J 2210 CN:

j;saias:ssjsa3ss3a:ssse»

(Annexure contd. «)



HAEM^^TOLOGIGM, VALUES OP Ai^IMALS SCREEHED FOR THE DIAGi^OSlS OP BC37INE LEUKAEMIA
yaajeCTfi";"i riwracEswieaigsissassaaa

SI.
••a^aamststx^vsacxKtmw

Age Differential cowit Alssolute
Scsc

Wo, years
•MMMSK4W

1,% mi per antn

269 F 4800 58 39 2 1 0 2784
270 3% F 3200 68 27 3. 1 1 2176
271 10 F 3200 74 21 2 2 1 2368
272 4 F 3350 69 25 5 1 0 2311.50
273 5 F 3400 63 31 4 1 1 2142
274 4 P 3600 69 29 1 1 0 2454
275 9 F 6200 61 30 5 3 1 3732
276 2 F 3300 69 27 2 1 1 2622
277 5 P 3600 67 27 4 2 0 2412
2m 4 F 4200 66 30 2 i 1 2722
279 3^5 P 5100 58 38 2 1 1 2958
280 6 F 3950 66 29 3 1 1 2607

sssncsiis

Hiemarks:;

e23S2SS*asaKSstwatss2S3aEa»aaBMasM«sBtjae*sss=ssssi
isaKaasctsgaasaasistBisags:

(Annexure contd..)



HiiSmTOLOGIGMi VALUES OP ANIMALS SCREENED FOR THE DIAGNOSIS OF BOVINE LEUKAEMIA

.Si:» Age
Sess

TLC Differential cotmt- Alseolute

years
per
cmm m m

Lyn^ihoc^rtes
per own

Resu

281 8 f 5800 52 36 9 2: 1 3816 ch;
282 312 3950 68 23) 6 21 i 2656 C3l;

,283 8 F 3600 71 24 3 1 1 2556 EU3
284 4 W 3650 69 28 2 1 0 26S6.S0
2853 6 P 3200 71 23] 3 2 1 2272 CWi
286 432 F 3800 62 31 4 2 1 2356 CEFJ
287 7 F 3600 59 36 3' 1 1 2124; m
288 8 F 4100 67 30 2 1 0 2747 m
289 10 • F 4600 66 23] 8 2: 1 3036 C»;
290 3 F 3950 69 18 11 2 0 2725.50 m
291 4 F 5200 62 30 6 1 1 3224 CNi
292 4 F 6100 57 33! 8 1 1 3477 CH!

(Annexure ccntd. *}



Ehim^TGLQGlChh VALUES OF ARII-IALS SCREfiSJED ^OR THE DmONOSlS OF BOVTI^E LBUK?^EMm

Si*

NO.

Aga

years
Sex

TLC

per
cfflm

c9esstsssaaEC=s£x:=s=n:3sm=%E:si'=:s»=ss^sa=:BGE»Es

Differ^tlal coim-t Absolute

h% mi m B%
L:^phocytes
per caraii

Bemarfe.

293i 85 F 5800 58 27 13 1 • 1 • 3364 m

294 .. 4 F 4450 . 6 2! 29 7 1 2759 an-

295: 4 F 3850 67 30 2 1 0 2579.50 m ^
296 5 F 4100 6'a, 28 2 1 1 2758 ,

297 7 F 5400 58 23 11 2 1 3132 • V'"' m •

298 4 F 3600 n 26 .2 1 0.- .. ' .255^^ - • - ELG

299 2?ii F 3900 69 25 3 -••2 • i-c:^• - 2691 CN-

300 3h F 5100 61 36 2 r" 1 0 3111 mi

301 F, 5400 52 .M-- 2 ... ..1.. . 0. - .2S9a-™:/. 03

- 5800^^; :':-5S • 37 6 1 1 3190 - C£J*

,-5 F 4100 ; .65"'""31^-2 .: .'i 1 26G5 CUl

304 . 4 F 4800 •68 •27 '"3' "̂ ^1 - 1 3264 BUS

8ssssgs5SKSssgsacsa=ssss5SiBsgsgarsBS55tasasgsaBff8':BgMSsgs5ags5a55;£ 3:sss:;:r-:£sass3sssss=sss£3^su5sss33saBss5;a

(Annexura confed. *)



•w

HAEJ^TOLOGICfil. VALUES OF A1TI1>2AI.S SCREENED PCR TE-IE DIAGNOSIS OF BOVINE LSUKSkEMI^

"TT' II ^rrr rTTr'**

SI. Age
:S3S3C5aiSBSe

Sex

osasaastss

•ELC

per
caiwi

BCtaRSsaussiiBBsssmssstswsssssrK

Dlffersaitial coimt.
s=sas33ssaK»c=——"sss:s:£SsaE3

Abaolu-fce

per cmm
Renariss

No, years h% m mi
i»www*e**eM*s.**ee*ww«e

305 6 F 4600 64 25; 9 1 0 2944 csi;

306 3Jg F 3900 69 28 2 1 0 2691 CK;

307 6 F 5200 62 35 2 1 0 3224 CN

308 3 P 3600 66 24 8 1 1 2376

309 7 P 3300 6S 26 3 1 1 2277 CM

310 3) F 4200 71 25 2 1 1 2982

311 9 F 3850 58 39 2 1 0 2233 CN

312 4' F 3800 71 25 3 I 0 2698 SLG

313 7 F 4800 53 27 18 a 1 2544 CN

314 3 F 5100 54 24 21 1 0 2754 GK

315 4 F 5200 56 26 16 1 1 2912 cn;

316 S F 4100 73 23 3 1 0 2993 ELG

«isa«=£sss8sjt3!»=isceEss=:ii3ta=:s3«sissK=sss:iK6SS:S3SSC33«IS=!SS=:S BsssKtsatsaKaasaisjswtBESsscsssssissssESassss

(Anncxuro cr>ntd..)



mamTOLOGICM, VALUES OF ANIMALS SCREENED FOR TliE DIAGNOSIS OF BOVIi^E

s ss:gtsa3!at£8goesr«s)niM icaa

Sl«. Age
Sex

m. years

TLC

per

csrrn

itan3ss:^s;:=c=S3S£sanxiBss&:=>cea»Ksswa=3a»s::sssi==:s:iSBms:

Differential count. Absolute
L^n^ocyiies ReriarJcs

L% W4 m lU Wo per arm

317 3^i F 4800 • 63; 32 4 1 0 3024 CM

318 6. M 3900 57 23 13 1 1 2223 cn;

319 3 F 4600 61 30 S 1 0 2806 CUT

320 4 F 2800 68 23 8 1 0 1904 Ctl

321 9 F 4600 55 39 3 1 1 2576 CK

322 . 4 F 4800 59 35 4 1 1 2832 a?

323 7 F 3900 69 27 2 1 1 2691 CN

324 3 P 5400 4S 44 6 1 1 2592 ON

325 4 F 3900 69 25 4 I 1 2691 ,cn:

326 S F 4200 61 34 3 1 1 2526 CN.

327 3h F 3600 68 28 3 1 0 •2443 cn;

328 6 F 3800

:£gssg5ssasa:gg;as

68

^zssssss

22 8 1

sasss:

1

s»ss—s

2584

:r3 sggsss^sg

CK:

(Anneimr® contd.#)



w

KAEMA-TOIiOGICaL .VALUES OF SCR3ENS0 FOR THE BmGNOSIS BZ' SOHSNE LEUKAEMIA

Si,

Kb.

Age

years

jst;ass3SKs=KS:£a;E2iKmw«st3«*r?«MSJ3aKssais=scs3M55»i3a*te^aa»at3aKCSKi:KKsss»«:e««s:ss5as=:33Msm

S®jc

TLC

per
cmra

DifferenLfeial count
.I"*!* — fWi—1>» nKMriff

m m n%

Absolute
LvniJhoci^QS
per cst!m

Reciarlca:

365 4 F 4800 66 29 4 1 0 316S m

366 4 8.;. •••., 4550 61 28 9 1 1 2775.50 m

367 ih F 5600 58 34 6 1 1 3243 CN

368 6 F 4800 62 34 2 1 1 2972 CN

369 6 F 4100 67 31 1 1 0 2747 CH

370 6 1? 3200 65 31 2 1 0 2772 CK

371 1 F 5800 68 29 2 1 0 3944 CN

372 S rflontiis P 6100 66 32 1 1 0 4026 CK:

373 1 5200 64 35 1 0 0 3328 . CK

374 1 •F 5600
r

68 29 2: i c 3944 CN

375 1 F 6100 63 34 3 01" 1 4843 cn;

376 3 F 4800 66. 27 6 1 0 3168 C£l.:

^£;:i=;3ati2gE::s^ t»wc>s3erssss:s:j5s£s.rcrs25!s«r^s;?r5fs2»rr==t5s

(Annexure caitd. ♦)



HAU-SiTOLOGIGMj. VM.t?ES OF SCBSSbJSD FuR THS DIAGtJOSIS OF BOVIHB LEltKASMIA.

si.

N©»

aa59at:asgg?a^s3ggM!tf»^ssc

Age

ys^rs
sex

TltC Differential count: Abscol-be
pei;. . liymphocYties R©tiarlCiS
csim l>% mi 1&- ^ per'cram

377 1 F' 6200 61 27 il 1 0 3782 CWi

388 0 months F 5800 59 26. 13 •0 % 34-22. m-.

369 6 F. • 4300 66 29 1 1 0 3168 m

380 4^ 1? SlOO 69 28: •2 1 0 Z5t9- m?

361 Ih W 5800 61 27 11 0 1 3538 CN=

382 '2h F 4950- 56 62 2. 0 0 2772 cn

383 4S| 4600 59 36 4 1 0 •2714 CS3i

38# 6 F 4200 69 25 4 % 1 2398 en:

385 3ig F 4800 66 32 I 1 0 3163 CHI

386 6 F 5100 61 34 4 1 0 3111 CN

387 1 P 4800 IB 20 I 0 i 3744 ELG

388 1

lS36w».-.SS85tS5SS~«SS$S5^

E"

:®IStSSfflS3S

6200 60 36 2 1 1 3720

KSigES^SSESSSI^JSiSSrSSSESSSSS

CNl

—— ^sgsis'
.SSSSSCSSKS

(Mmeioiro cont^d,,)



Hilia-JrtTOljOGICAL VALUES CF Mmm^B SCRESHSD PCK ®iS DSAGJJOSIS OP BOVINE

Mr:=;-^KaaaK3asE=«33SR«E3wesass»»aa3SSK*x:c;=3aages3=a«s=3tD««jr:—;

Si.
asa^Bsrr^'ta; BsaaistacwagKgaag

Abso3ii5it^Age
s®x

TLC

per
Differential eo^int;

sacszsasnsiaBs::

R'cmrks
Ho, years cmt L% mi 7m I€^ B% cireii

309 ih P- 4100 37 11' 1 0 1 3567 EI.G.

390 1 F 4450 79 17 1 1 2 3515:,50 ELG

391 ih F 4600 SO 15 2 2 1 3680 EhG

392 3h F 4100 79 16 3 1 1 3239 ELG

393 2h F 4300 73 23 2 1 a 3504 ctjy

394 1% F 4800 78 17 3 1 1 3744 ELG

395 3^2 3? 3000 68 2S 4 1 1 2SS4 ce:

395 4 F 3600 71 26 2 1 0 2556 ELG

397 6 F 5200 56 41 1 a 1 2912 as

39S 5; 4800 62 35 2 1 0 2976 as

W9 6 F 4200 62 33 3 i 1 2604 Oil

400 4 F 4B00 63 34 2 1 0 3024 cs?

:.-ae; s3=c3*siBic5gssaan:sfi*=s:ssK«iiss:£ r;ss&rfisa«:55 3sziz:zsssssr»:3a^2ss£ssns2

(Annsscure eontd..)



mmhliC^OGlCMj VALUES OP ANIMAiiS SCREENED jPOR OTB DIAGNOSIS OP BC3VINS LEUI^^EMIA

;icss(zaMBass:?S3£io==::

Si. Age

No, years

sgasaiests3tgsgsaag:^Meiumg:css3:as:g;ss;^r;;asc£ isissSrST:r:sis3a:

per-
arm

Differential count Absolute
Lymphocytes.

h% Wi ^5 Byi per OSQ
jRemarks

401 3 F 3200 69 34) 2 1 0 2208 GH'

402 7 F 3800 56 40 3. 0 1 2128 CK.

403 8 P 3450 66 32 1 1 0 2277 CH

404 4Ps F 5200 48 46 4 1 1 2496 CN

405. &5 F 4800 56 41 2 1 0 2688 CN:

406 8 F' 3800 66 30 2' 1 1 2508 CH

407 8 F 3600 72 26 i 1 0 2592; SX»G'

408 4. F 2800 69 29 1 1 0 1932 CN;

409 7 F 3200 62 36 2 0 0 19S4 CH

410 6^5 F 3200 66 31 2 0 1 2112 03

411 8 F 5100 52 46 1 1 0 2652: a?

412 6 y 3200 72 25. 2 1 0 2304 ELG

dmnesaare contd.*)



HAS^TOLOSICM. VAIamCi OF ANZmLS SCKSEKeD FOR THE DIAGNOSIS OP EOVII'IS LSUI0\S;4IA
tazsxsst:

si. Age;
!3^CTs:;r.i^.-aaE.g^a<^S5::^g:;z^^t^a;sra?^eE^ss^s;.Ts;-grffrr?.g3gBsasBaaES5

TLC Dif£©4r<sntiial count Absolut:®
sa5$3=»aaet5seit5»ee

y^rs
i3«WS, pex:.

L% m
iiympiocyfces Reros

'MstiMMtaav-vaii

crnm & per aiKi

43.3^ 8 P 3800 62 34 3 1 0 2356 CN
414: 6 F 4200 66 32 1 1 0 27^2 CN;
4153 6 F 4800 54 41 3' 1 1 2592^ CN
416 8 F 4600 58 39 2 1 0 266:8 CN!
417 6 F 3800 59 40 1 Q 0 2242 GKS
418 5 F 3450 69 27 2 1 1 23S0,50 CIT
419 7 F 4200 58 40 0 1 1 2436 CN:
420 6 F 3200 66 31 2 1 0 2112 CU:
421 8 F 36C0 69 27 3; 0 1 2484 CM-
422; 6 F 3&00 68 29 1 2 0 2652 CN'
423:. 41-5 P 4600 53' 44 2: 1 0 2433 CN:
424

esfflesissss!

6 4100 61 36 1 1 1 2S01 cm

=aBBsss3se«K»esgarsw2saB«as:isaac;sscarisi::=2r-i3K3Essrss;-sssci:;sc255asssas»fiW8

(Annexiqre contd,.)



imEMATOLCXSICM* VALUES OF AWIFiiLS SCREEKSD FOR THE D1AGH0SI5 OF BtJ/INS LSUiCa.EMm

Si* Age
Sex

The

par.

=;iEa5=3s

Difforisafclal count Absolute
n ojsfjf »jy^njw *«:i— tut «•« mv mlm Reia©,;d<s

No, years cnrn !3% 1% po^: cnro

425 3% 4400 59 37 2 1 1 2596 m

426 4 F 2800 66 31 2' 1 0 1848

427 3% r 3600 68 30 1 0 1 2448 cs

428 4% F 4800 48 50 1 a 0 2304 m

A-29. 7 E 3800 73 25 1 I 0 2774 ELG

430 6 F 3S00 72 26 1 0 1 2736

431 4 F 5200 58 37 3 1 1 3016 CN

432; 6 F 4800 63 34 2: 1 0 3024 CH-

433 4% 3600 71 28 1 0 0 2556 CN

434 e •F 3200 72 26 1 0 1 2304 CM-

435 7 i" 4800 46 52 1 2 0 2208 CK

•436- 4%

a»xsast:s3^

F 3650

•'SS'r?;

64 33 2 1 0 2336 CN

(Annexure contra..)



imEHATOLOGICM. VALUES OF AI<IXmLS SCRESNED FOR TBS. DIAGNOSIS OF BOVINE: LStiKft-ET^IA

SI..

NO,

Age

years

TLC

per
cnsn

sis5s55a6iS!2SJSKSS5==*3:s.rs*5=£Siaa3=;s:=K3*s=s:si2Wci!aBa(=s£s3Ss=E=!aiBis:;£sa«isrss:=:J=s3M3«»w

Differentia.! cQxint.-. Absolute
L^'si^hocytes' Reraarlcs--

h% ^ WA per' cmm

437 7 F 8600 42 52 4 1 1 2352 cs

438 6 • f 3800 71 26 2 1 0 2698 . 03

439 7 F 3800 70 20 1 1 0 2964 mjs

440 6 F 5800 46 52 1 1 0 2663 CN

441 6 F 3100 72 27 1 0 0 2232 ms

442: S •F seoo 86 12 1 1 0 3268

443 7 F 3200 72 26 i 1 0 2304

444; 4% F 4SQ0 38 60 1 1 0 1824 • a? - • .

445 6 F 4100 66 32 1 1 0 270S Ct-J

446 4^ F 4300 56 41 9 i 0 2688 Gl?

447 7 F 5100 S6 42 1 1 0 2856 CL^.

446

SStSSSSKSSSSSXSS3S3&BZ:C:

F 480Q

^c:siss£sessss:s

56 40 2 1 1

!gp3»gsa»a-^«gsaggap»c»a53gg:g»u«';stg:s

2688

r~-'K:iscsffl—-tnss.

cw

T?naarg^£sssss3gggBs?igrrgr3a»!gxs3ts^

CAnneocure contd*.)



imamTOLGGICMi VALUBS OF MJimLS SCREENED FOR THE DIAGWOSIS OP BOVINE LEimSMm

aBca«grjrarsn:aas=;!53aataataKsa3aw:-.s^sigx;5=gsaesa>c3g!«sagj«tgat=sssat«CTgs=;=«satatatct=iiBa;-j3«g!a»»»a«>«giB«=a?wga««»B^^

Si. Age TLC Differential count. Absolute
S€Sffi per Xi^hocytes Remarks

Ko. years cinrn Ui WA W» per arBB

449 4 F 4450 59
/9 rs

•^rw 1 0 0 2G25.50 CW

450 2^2 P 56QG' 51 47 1 a. 0 , 235.6 cm.

451 6 F 3100 71 20 7' 1 1 2201 ai'

452 3% F 6100 40 56 3 1 0 2440 CSi

453 1 F 3800 44: m 6 1 1 1672 CH-

454 8 F 3800 64 34 1 1 0 2432 cu

455''- • 6 F 3100 69 27 2 1 1 2139 CSi

436 4 P 4200 42 83 4 0 1 1764 CH

457 5J2 P 4100 60 34 4 2 0 2460

458 5 F 3600 63 28 2 1 1 2440 • m-

. 459 6 P 3100 75 21 3 1 0 23 25 OJ

460 6 F 3350 68 30 1

SSOSSiSS

1 0 2618 iELG

acss

CAm@5a?.re contd**)
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HASMf^TOLGGICMi VMjtUES OF A13imLS SCREENED FOR 1ME DI^NOSIS OF BOVINE LBUKAiSMIA
»sss«Es*BJo«Kcsaa«sasi3S!SBBQas»aiW«iaiasse»=a»saasiBBBaaMKBBiaiaagfTwwrwTKfagaet:^83aaaxttaaa=sCTB»aMca«i

Si. Ag®
S«!C

TLC

per:
csm

Di££er^'fclal, coiinfe Absolute
L^^phocytoa
per. OTSTi

nacarl

Ho, years h% E>4 WA

473 4 F 5200 5S 34 8:. 1 1 2912; m

47# 6 F 4800 51 46 2- 1 0 2448 cm

475' 3. • S' 4600 52 43. 3 2 0 2392

47G 4^ F 5100 48 47 a: 1 1 2448 m

477 6 F 4200 64 28 6- 1 1. 2688 CHl

47S 6 P 3100 82 13 5 0 0 2542 ELG

479 8 I? 3200 76 21 2 1 0 2432: 5ELQ'

4S0 F 5100 64 31 4 1 0 3204 ai

481 3^5 S" 3,950 68 21 iO X 0 2686 m

mz 6 P 4100 64 32 3 1 0 2624 at

483 3; 4S00- 28 70 1 1 0 1344 cm

4SC-. 6 F 3400 68 25 5 1 0 2312 an-

(Annexure contd.)

1



mmhTQhGGlCMM VALVES OF ARimLS SCREENED FOR THE DIAGNOSIS CaP BOVIHE

ISUMECa

Ag,®!.
aaaascg«:^aeea=rjsa<ia>weBtaaga»aaa3S3gat; :ises2sxiBC3S£i=se:ata9Ksssa

si* DifferenlfeJLcomt;
Sex

TLC

per I»3/nTphocYt.G£
No, years CHlft L% L% M5i per onin

485 2h 4100 72 17 9 1 1 2952 ELG

486. 3i • r 5400 50 48 1 t 0 2700 CK!

487 4'. F 6200 28 68 3 1 0 1736 m-

488 6 P 6850 32; 66 1 1 0 1822 CN

439 4 4200 61 28 10 1 0 2562 c»;-

490 4h F 5200 60 28 11 t 0 3120 CH

491 8 P 4400 64 28 7 1 0 2816 a?.

492 6 r 4100 76 21 2 0 1 3116 ELG'

493 4lg B 3900 72 25 Z 1 Q 2808 EIJ3

494 5' F . 4100 73' 25 r)
«w 0 0 2993' ELQ-

495^ •6- F 3800 78- 16 5 Q 1 2964- ElS."

496 3 F 4600 7? 26 1 1 0 3312 ELG

xssjaesasteassKsammasKsm&asxsissitsjatsxsasBKWsssssScssfssiisssiaiaKssssasBSSassitgamxsss:

CAcioeiGirG «3oiitd»-)



imEMftTOLOGICMi VJPdASES OF ANIt'^S SCREENED FOR THE DIAGHOSIS OF ECVS^S LEUK^M-dlA

BRSSHnsaaaa 2i==s2a3=s=safflcrau2!«sessBe:*=:=2=-ffl!3s=fflsatw«ii^

sx • Ago
Sesz

TLC

pei::
cnm

Diffar^tial. Gount /Vbsolute

LYH^'hoeyt^
per. ai»a

- -HcinK

NO. years L% m/o SSi, M?4

4-97 • '4 " F • 3950 76 20 4' 0 0 3002 £LG

498 4.' F, 4200 77 21 2, . 0 0 3234 EliG

499 3 F 3350 74 23 2 1 0 2849 aG

500 3!. ' F 4200 71 27 I. 0 1 2982:

501, 3 F 4800 69 28 2: 1 0 3312 a^;

502 3h F 4200 72 25^ 2; 1 0 3024^ BLG

503 2h F 5100 66 31 2 1 3366 ck;

504 3 F 5100 64 33 2; 1 0 3264 CH;

505 F 4900 66 31 1 1. 1 3234 ch;

506 '32 •F 4200 68 30 1 1 2856 CM;

507 335 F' 4250 66 31 2 1 0 2805 CN

5.0s 3) F 4100 67 30 2 i 0 2747

asssisi

(Annewiro contd..)



miSM^TOLOGIC^^L VALUES OF SCRSEHED FOR TtliS: PX^^NOSIS OF BOVlMfi 1»KUKAEMIA

KO.

ftge-';

years
Se«:

•ELC

per
CKim

Differertfjlal cbimfe

m wi m ' mi

Absolute:
JLj^lCliphOC^QS
peir crata

1

509 3'-: F 4400 66 32! 1 1 0 2904 ; eSi'.,

510 6 r 3950 67 30 2 1 0 ^646.50 cij-

511 33 3800 78 2% 0 : 1 0 2969 ms

512 3i I? •' 4050 76 22 3S 0 0 3762

513 s •• F 3900 74 2^ 1 . 1 0 2Q86

514 3% •

3600 7Z 24 ;2; . 1 1 2592. ..<2SI

51S 3- . •. • T 4400 69 2B 2 0 1 3036 ch;

516 3i' '. T • 4100 69 30 1 0 0 2329 CiJi

517 6 ' '• f' • 4400 68 29 2 1 0 2992 m.

513 2% .. E* 3950 , 78 20 1. 1, 0 3081 EUS

519 .. 31 . ^ 4200 74 2# 2 0 0 310S ch;

520 3 F 4800 58 30 2 0 0 3264; a?,

(ArmcKure^ ccsitd* • )



VAIiUES OF ANIMALS SCRBKNED FOR THE DIAiGHOSlS OF BOVINE hW^miA

ZZSSXSX^t

sx,

N0«

Age-

years
s«x

TLC

p^l£.
arfn

i^LXJmMUiJUjesrmiirsfsss.aHBijAUUijm

Differantial coun-fc
— aaiiMiwiWi iiir nil >i i n iiniiTni <n-riiiri

m I'S m • mi

Absolute
Lmpbocytes
per carsn

52a 3- . ^ . 5200 58 30 12^ 0 0 • 3016 CK'

522 3..- F 4800 61 32 6 1 0 232-3 Ctl

523 11 . F 5100 67 30 2 i 0 3417 Cn

524 5 P 4200 74 24 2. 0 0 310S filLG:.

525 3 y 4100 70 22. 7 1 0 2370 CN

526 3) F 4400 71 22 5 1 1 3124- m

52:7 6 F 3900 72 26 t t 0 2808 Ci?'

52S 35 P 4100 78 20 0 1 1. 3198 aiG

529 6 F 4200 76 22 1 c 1 3192. ELG

530 5,. . f 3900 - ' -76 20 •4' 0- 0 2954 • SSLG-'

531 5^3 F 4S00 69 28. 2. 1 0 3312 CM"

532 5- • 3950 80 19 X 0 0 3160

sa8aeifryB;s^r:iiBgs S'^SKCT5:St*CS=332CSt

(Armescure contd.%)



mEmSOhOGJCMj VMjJJES of mXmUB SCREFaNEC FOR THE BIMStlOSlS OF BOVIWB LEUK^^BMm

sas»jai«»aBawMrsCTBr»,fflrT;tfBJKga5»aai!Ka«sg!asti aj' .Ma<«m»s8«ga8a«e»»«saaasaagaBaiet3ssa5aaag

„ Si.'

NO^-

3Ht

Age TI.C Differ«nt£Lal «30iint; Absolute
Ses . per- .Ej^^n^hoc^-tcss .

.years CEim L% peE csnm

.53S, 6 •f 4'200 74^ , 22; 2 1 li • 3108 ; • ELG

53^: . 4 •" 3800 76 ,23i- 1 0 0 2888 EW

535 p 4100 80 19' 1 0 0 3280 SLG','

535 4- 3g 3950 79 19 0 1 1 3120^50 • 'SIX3,

537 6 F 4100 76 21 Z i 0 3116 BLG'

538 , Si ' F 3800 81 17 0 1 ,1 3078 SLG

530 s P 3600 78 20 1 1 0 2808 ELG

540 c 4300 •62 2S 2 1 0 297S m

54i 6 s* 5800 36 58 4 1 1 208S CBi

542; 4% 5600 52; 43! 4 1 0 2912 m

543i 6 ,F 4100 79 19 1 % 0 3239 BLG

f!f* fff ^j'rjfT ;ss»K^5=at!ssiaasa£i»siamisau<ag!ttij»ss«g ssssns^isaRSSssssssses:ssdBssss:£SSBsaBia«aaaMMC3!

(ABneKure eontd. ,)



HIiEMIiTOLOGICMi VMjUES W AWI!<5M43 SCHEiaT^ FOE THE BiaGlJOSIS OF BOVINS .EiEUK?iSMI&

Riasac»aaws:sa3B3arH3aBtas3esasB»5«at3sgiaisssisfssscaesssssaosEsw

sx*

HO». "

hgm

years
Scss.

TIC

per.

.com

Blfferen^al optintr.

Wi >54 ^

Absolute
l^^phoc^^ties
p«ar cmra

Remarks

• Bm • 7 F 5200 68 27 4. 1 d .3536 CK

5i$Bj 6' F 4200 69 24 •6 1 0 2898 ai

54®i 6 F 5"200 42: 56 a 1 0 2184. • Clt

5^ 5' F S400 52 ' 45 2 0 2803 m

Bm ? F 4600 56 42 1 1 0 257S cn

549 4?2 F 5200 58 39 2 0 1 3016 as: •

S50 4h F 4200 66; 32 ;2' ; 0 0 2772 CK: 1

wssmmssztm aa5tisj.«aufa»a8E:=:!»=«ass3amse=aa3=;*s«is5sts»SES3=s*3assi5!3i»ffl=sEs ' ' jfc>::L.aiLL„

•ton«j£u«se. cocsel* . )
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ABSTRACT

The present: study was taken up to investigate the

incid«^ce of leiskaeraia and lei^^oid reactions in cattle

in Kerala^ utilising 550 animals from selected private

and Government farms and Veterinary institutions of the

State. For the haematological diagnosis B^edixen's key

was followed. The hijtematologieal values of all the

animals (^jarained fell within the category of normal

animals and it could iDe said that bovine leukaeinia was

not encountered in the bovine population screened in the

present investigation. None of the samples showed any

evid^ce of leukaemoid reactions, h few animals with

enlarged lymphnodes showed lyniphocyte per cent above 80,

but their absolute lymphocyte values were within the

nomal range# The lymphocytes in the blood smears did

not show any cjrtological abnormalities to indicate

noeplastic property.
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