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INTRODUCTION

Reproduction ie 2 luxary function of the body,
not physiologically necessary for the life of the individual
and usually not performed until the animal reaches nearly
adult size and nutritive supplies are ample for the nutrition
of both the dam and foetus.

But then, reproduction is a biological necessity
and ies highly essential for the propogation of one's own
species. In domesticated animals, reproduction is of farther
importance - especially eo in cattle - as that will bring them
in ealf and milkx, the things for which the man has Adomestica-
ting them since centuries past.

The economy of animal hugbandry malnly depends
upon the early maturation of the females, a high fertility
rate, regular calvings - the reproductive efficlency - and
maximum dairy production at minimum cost. Tt also seeks %o
eliﬁlnnte the major diseases causing infertility or sterility
or in any way causing reduced returns to the animal hsbandry
man.

For this, it is necessary to have a basic knowledge
of the reproductive phyeiology and also the pathology of
reproduction. During the last three decades only, the importan-

ce of the physiology of reproduction has been emphagised, so
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as to utilize such an understanding in breeding better farm
animals.

Turther, 1t is essential to haia a thorourh
knowledge regarding the various hormonal secretions, their
funetions, their control over reproduction and the varions
changes brought about by their asction in the various tissues
of the body of the cow. Zarrow (1962) is of the opinion that
esgentially all the hormones of the mammal are involved in
some aspect of mammalian reproduction.

The various phases of reproduction and the horm-
ones assoclated with it bring about many physiological changes
in the body of the cow ineluding biochemical and morphological
chanpes in the blooed which 1e one of the important tissues of
the body.

Bloo? hag been the object of stuldy since ancient
times. Leewenhook (1873) was the first to see the red blood
corpuscles in the blood of man with his crude microscope.
Blood lymphocytes were also discovered by him. Heweon (1737 -
'79) Aetected the white blood corpuscles in the blood. Virchow
(1945) Alecovered leucemla, a specific Aicease 6f the blood.

Trlich (1891) was the firet to stain the blood corpuscles with
anyline dye. Romanowsky (1891) combined eosine and methylene
blue to etain blood films which enabled %o identify the various

white blood cells.

In those days, haematology mainly dealt with the
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Alsease aspect only. Arneth (1921) and Schilling (1976)
contributed much to the haematology by their famoues work on
the effect of diseases on the different kinde of blood cells
and their regeneration. Arneth's index and Schilling's haemo-
gram are etlll considered to be standard works in haematology
Tn 1937-1946, world wide attention was focussed
on the epoch work of Selye that stress factors bring about
changes in the blooAd morphology. Selye (1937) noted that,
normally exposure to stress causes both damage (shock) and
Aefence (eountershock) phenomena which he termed as "Alarm-
Reaction”. Fe further astated that adoptability is probably
the most Aistinetive characteristic of 1ife. Thue in 1948 he
profounded his famous work of *General Adoptation Syndrome®.
The "deneral Adoptation Synirome" - "G.A.8."- ig
the sum of all non-apecific aystemic reactions of the body
which ensue upon long continued exposure to systemic stress.
This brings about the full play of pituiltary - adrenocortical
activity as a result of which many phvsiological changes in
the body including blochemical and morphological changes in
the blood are brought about. The haematologlc response to
strees will largely depend upon the proportion of adrenergic
an? glucocorticoid hormones dlescharged as well as upon the
responsivenese of the whole blood cell asystem. This in turn
depende upon conditioning factors such as hereditary, nutri-

tion, specific action of stressors etc. Tt is mainly due to

T e G




£5
[

MAGADH UNIVERSITY M. Sc. ( VET ) THESIS, 1967

=

s

such differences as conditioning, that the same mechanism of
exposure to stress can produce varying haematologic chanpesg
under different conditions.

This conecept fundamentally changed the attitude
towards the study of haematology; and it became essential to
establish normal morphological values of blood under various
reproductive physiological conditions causing such stresees.

During oestrus, the cow is under the influence of

etrese dne to the inereaged activity of the gonadotropic and

adrenotropic hormones of the anterior pitultary. The intensity

of the behavioral oestrus is in direct proportion to the level

of oestrogens gecreted by the overy and then released in the
blood. Tn cowe which exhibit intense heat, the oestropens are
releasged in larger Quantities, thus showing the effects of
strege more, compared to the cows exhibiting feeble or silent
heat due to & low level of oestrogens' secretion and release
with leas stress effects.

During pregnancy, the cow 1s subjected to various
stregs factors Aue to the development of the foetus, the

changed levels of various hormonal gecretlions, the cessation

of previous lactation ete. All these may have profound influen-

ce on the white blood eell picture.

During parturition, the cow is unider the action of

various hormones seerateﬁ'frnm both anterior and posterior

pituitaries, the adrenal cortex, the overy and the placenta;
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and hence under the influence of great stress.

Changes in the white blood in man resembling those
brought about by "Streas” have been discovered in eonnection
¥ith normal sexual phvsiolopical conditions as ovulation, preg-
nancy and parturition(Bethell, Marteaff and Farrell, 1943;
Davie and Hulit, 1949; Andrews and Bonenes, 1951; and Xullander
1952).

“ome workers have studied the effects of streas
Auring certailn various repmoﬂﬁctive phiages on the leucocytic
picture in the cow( Canham, 1930; Morris,1944; Kerr et al.,
1951; Moberg, 1955 in foreign countries; Agarwala, 1963 and
¥ha juria and Razdan, 1966 in Tndia). :

While estudying the effects of lactation on the
leucocytie pleture, Canham (1930) showed that the total white
cell count and eosinophil count inereased just before milking.

Fraser (1930) recorded higher values of leucoeytes
for dry cows and lower fisures for the dailry cows and the
variation, be attrlhutéﬁ to the milk production and to the
pregnanecy of the latter group.

Tokarj] (1938) carried out studies to correlate the
blood ploture with the milk yield. He reported that the higher
yielding eows had higher leucocytie count, higher haemoglobin
values, a higher count of erythrocytes with larger diameters.
He ro?a that the percentage of lymphoeytes rose from freshen-
ing to the period of maximum yleld, while the neutrophilie
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percentage showed the reverse pleture. He concluded that a high
correlation existed between the blood pleture and milk yield.

Tokarj's (1939) study on correlation between blood
pPleture an? constifution of Red German bulls is further inter-
esting. He foun? that the "Turysomie” (broader and more massive)
type of bulls had greater number of erythrosytes per c.mm. ,
larcser sized erythrocytes with more haemoglobin content percent-
age and higher leucocytic count compared to the "lLeptosomic”,
{lighter and narrower) bulls and further that the milk yield of
the progeny of the eurysomic bulls was higher. He, hence,
advocated the breeders, to try to select and breed the eury-
somic type of animals.

OGroblewska (1955) reported a connection between the
leucoecyte index of a bull and the production level of his dam
and further that the ratlo of one grammlocyte to two sgranulo-
eytee was characteristic of the “respiratory type" descending
from dams of high yield compared to the "digestive type® of
bulls from dams with lower milk yield and having a smaller
ratio.

Groblewska (1960) further elucidated that breeding
bulls having the neutrophil/lymphocytic index of 1:2 had daugh-
ters which gav§ higher milk yield than their dams, as compared
%o bulls having such an index of 1:3, produced daughters whoge
yields were less than thelr dams.

Tolle (1960) reviewing the literature on the cor-

relation between blood group factors and heifer lactation,
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proved that such a relationship existed and that certain blood
group factore had an arresting effect on the length of the
lactation period.

Rendel (1260) while studying the relationship
between blood group and production factors of cattle concluded
that certain blood proups were assnciated with higher milk
yield and fat percentaces.

Agarwala et al.(1963) were of the opinion that
blood characteristics such as increase in erythrocytic and
monocytic counte and haemoglobin content were helpful in dlag-
nosing pregnancy of three weeks in ghe-buffaloes.

¥hajuria and Razdan (1966) stated that the leuco-
eytic pleture provided a dlagnostic aid in reproductive physio-
logical conditions.

The present work has been undertaken %o study the
blood pleturse in the gsexually mature Tharparkar cowe dnring
various phases of reproduction, viz., oestrous cycle, pregnancy

and rarturition and to correlate those pletures with the variloug
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reprodnetive physiologleal conditions.

Such findings may serve as a base to study the
pathological conditions of reproduction and the changes brought
about by them in the blood pacture.'

Turther with such knowledge, it should be helpful
to determine which animals are the best able fto adjust to a
eertain gpecified stress. The ability of apricultural and 6air%.
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animals to adjust to adverse situations with a minimum expend-
iture of energy should enhance their &bility to expend a

maximum energy towards desired agricultural and dalry product-
ion,
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REVIEW OF LITERATURE

For the purpose of convenience, the review of

literature hae been arranged in the following sections:-

I. Normal white blood cell picture in cattle and th§7.
effect of age on 1it, I
TT. White blood cell pleture during oestrous ecyecle,
TIT.¥hite blood cell pieture during pregnancy, and
IV. ¥White blood cell plcture in connection with
parturition.

T. Normal white blood cell picture in eattle and
the effect of ape on 1it:

Many workers (Schultz, 1905; Canham, 1930; Fraser,
1930; Shankarnarayanan, 1937; Ferguson et al.,1945; Rusoff and
Piercy, 1946; Storkebaum, 1951; and others) have 1nveafigated
and established the normal white blood cell pleture of ecattle
of various breeds under varioues environmental conditions.

All the authors agreed in general that there were
individual variations of the white blood cell morpholory, and
that 1t varied in the same individual under various environ-
mental and physiological conditions. Ferguson et al. (1945)
found that variation in the blood pieture wae Aue to the indi-
viduality, an? proposed that each animal of the species probab-
1y had a pleture in health pecullar to 1tself, Juet as each
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