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INTRODUCTION



INTRODUCTZION

i
'

Adopiion of scientific principles in breading, teediég
and management practices for increased milk production has!
resulied in animals with high milk producing poténtialitieé.
Croassbreeding with exotic breeds has increased the genmtic?
potentiality of Indian cows for milk production severdlrolﬁ.
One of the problems faced by the dairy farmers is the poorh
breeding efficlency of the cows. This may be attributed tg
several factors like infection, malnutrition and managemeny.
Whatever be the etiology, the economic loss sustained by the
farmer due to the poor reproductive performance of his dai#y
animalg is considerable. Sometimes it becomes difficult fér
the heifers to get conceived. Some animals may attain.pubérty
and calve only very late. Certain cows calve once or twicé
and then go dry without getting pregnant. In a country like
India, where slaughter of cows ig highly restricted, the e#—
penditure incurred by the farmer for the maintenance of auéh
animals is very high. The loss will be much iarger if thei
infertile cow is of high genetic potenfiality. In fact thé
ecoromic viability of any dairy undertaking depends not onLy
on milk yield but also on the breeding efficiency of the c?ws.
Many potentially valuable dalry animals are discarded Irom;
the herds each year because of breeding failures. It has ﬁeen
observed by Iton (1974) that beyond a certain level, milk



yield and reproductive performance are antagonistic to eaéh
others The result of first insemination of dairy cows was
found +o be satisfactory upto 4000 kg of milk, beyond whiéh
there - seeﬁggkfavﬁaie a steady decline 1n the rate of conr
ception to the firet 1nsemination. He observed that fert{li-
zation rates were highest when daily milk yield was 10-152kg
and it mérkedly deélined when the yield exceeded 20 kg. This
clearly indicates the possibility of reduction in bre@diné

efficiency as the production potential is increased. i

The development of'a technique to initiate lactntioﬁgin
animals that fail to conceive is of considerabdle signiricghce.
Heifers that fall to concelve or attein puberty very late ;nd
calve much later can profitabky.be vged for milk prodﬁcti&n
before they calve and their milk producing ability can thua
be exploited. Similarly cows of high milk producing potenr
tialitios which go dry without conception after one or two
calvinbs can be used as a potential source of milk. Some ;
workers have observed that the milk yield in induced 1acta%-
ion can be taken as a criterion to assess the future milk !
production of heifers and culling of heifers can be mede much
earlicr. Another advantage of this technique is th? poasibi-
lity that many of the infertile animals may conceive g!ter,éhe

induction of lactation.

~Sclentists have been attempting for over 30 years
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40 induce lactation in dairy cows. Considersble progreea-;a/ i}
attained in this direction during recent years. The parenteral
administration of reproductive hormones to induce udder deﬁelop-
ment and lactation is the technique that has attained:mnchrimr
portance. The basic prineiple underlying this technique iélto
ereate in the animal system, a hormonal set up similar o ;hat
in a prognant animal. Morphogenesis and biochemical dittefen—
tiatlon of the mammary gland is regulated by a complex of ?
horpones required at different stages of development. Thrgugh
8 series of studies it is established that the anterior piéuin
tary hormones, oestrogen and adrenal steroids cause ths mammary
duct growth, while lobule-alveolar growth is induced by ppﬁges¥
terone as well as prolactin in the preéence of the above hormones.
By 1951 it was understood thet in yivo memmary morphogenesis
required thg rresence of oestrogen for duet development an&
progesterane-for alveolar tissue development and that 1act§;
genesis was initviated by the release of hormones from the ﬁ
anterior pituitary. The considerable amount of 11tératureipn
the mammogenie potencies of ovarian steroids in various sp&biés
of animals provide information on the effective dose levels of the
ovarian hormones for stimulating extensive duet and lobule—a

alveolar growth.

In earlier works oestrogen alone was used t0 elicit uhder

growth and lactation in cattle and goats. The histologicalg
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gtudy of the maumayy gland developed by the treatment of %
oestrogen alone siqwed several abnormalities.’ When-progeé—
terone also was given along with oestrogen these.abnormali-
ties were not present. R
In moat of the earliqr studiés the duration of the ‘
treatment varied from a few weeks to several months as this
duration was thbught t0 be required for the optimum u@derf
development. But Smith gt al. (1971) evolved a procedure in
which the hormone combinafion.was given for seven days wiﬁh
very good results. Since then several workers have adopted

thia procedure.

Even%hough both natural and synthetic oestrOgenm‘haJe
" been used‘for the induction of lactation, most of the workgrs
have used natural oestrogen. Literature is scanty about fhe
use of synthetic oestrogen for induetion of lactation by ﬁhe'

ghory period treatment. The present investigation has been

undortaken=— :

. 4« 40 study the effect of combination of synthetic
cestrogen andl progesterone in the induction of
lactation by the short term treatment as comparei.
‘40 the combination of natural oestrogan and pro-
gesterone; |

2+ 0 compare the responses between seven dgys' and :
fourteen days' treatments with the combination of
gynthetic oestrogen and progesterone; :



3« 0 study the composition and properties of the
milk produced by the induced lactation and

4+ t0 study the effect of induction of lactation by
hormones on the blood values.
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REVIEW OF LITERATURE
Role of Hormones in the Development of Mammary (land

Ovarizn hormones.

The role of hormones in the development of mammary gland
in variouns gpecies have bheen exfensively investigated. Tﬁ;
mamsBary gland devglopment that occur during the oestrus period
in severzl specles led scientists to the conclusion that mammary
gland growth is stimulated by ovarian hormones. Experiments
with ovarian extracts and pure oestrogen and progestoerone ?re—
parations have confirmed the stimulatory action of ovarian

hormones on mammary glend (Jacobson, 1961).

In cattle, goats, guinea pigs and monkeys oestrogen in
physiologiecal doses caused the growth of both duct and lobulo-
alveolar system (Folley, 1956). Studies on this aspect in
ruminents showed that eventhough oestrogen alone induced growth
of duet and alveolar system, the response was very erratic.
!ixner and Turner (1943) observed that the mammary gland deve=
loped by the action of oestrogen showed many abnormalities on
histological examination. The main'abnormalities observed were
qysfic alveoll, papilloﬁatous outgrowths into the alveolar
lumen ond immature duets and alveoli without lumen. Cowle et al.

(1952) and Benson et al. (1955) have confirmed these f£indings.
IThay found that these abnormalities could be avoided if pro-

gesterone also was given simultaneously with oestrogen,
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in cows it was observed that oestrogen combined with
progesterone maie better memmary gland development and higher
millkk yield than by treat@ent with oestrogen alone (Sylkes and
Wrenn, 19513 Reineke g% al. 1952; Folley, 1956 and Meites 1361).
They found that the mammary glands developed by this procgdure
were free from histological abnormalities. In goats, Cowle
et g%+ (1952) and Benson e} al. (1955) administered oestrogen
with progesterone and induced mammary gland development without
higtological abnormalities. Now it is established that both
Oestrogen end progesterone are required for the normal develop=

maat of the mammary gland.

Pisud yaxry hormones.

. The works of Iyons et al. (1958) clearly established that
an intact anterior pituitary was essential for the development
6f nomnary gland in response to the ovgrian hormones. They
found that five of the six anterior pitultery hormones fayed
an important role in mammary growth and lactogenesis. The
studies of ILyons and Dﬁaon‘(1966) and Norgren (1968) confirmed
the role of anterior pitwuitary in mammery gland developmen#.

Advenal hornones. ﬁ
The studies by Ahven and Jacobson (1957) on the effeét of

coriisone on the mammary glands of hypophysectomised rats, -

establizhed that the general metabolic rate of the animal ﬁés

important in mpammavy gland developnents Flux (1954) testéa a
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number of 1i-oxygenated eorticoids and found thag only.
11-deoxyeorticosterone acted aynergistieally wiéh oestrogen
in promoting mammary duct growth. Injection of cortiscl
acetate in low doses in ovariectomised mice stimulate& mammaxy
gland development (Flux and Munford, 1957). In rats with
intect pitvitaries cortigone stimulated seeretion but not
memmary growth, whereas the addition of cestrogen and proges-
terone promoted growih and abundant secretion (2hren and
Jacobzon, 1957). Chen et al. (1955) and Iyoms et el. (1958)
hed shown that the mammary gland growth could be,inducéd in
ovaricctonised, hypophysectomised, adrenelectomised and thﬁroidﬁ
ectomised rats by giving oestrogen, progesierone, prolactin.
growth hormone and cortisone but ﬁeplaoement ot thyroid was
not necessary. In cows and goats thg galactopoietic effect of
thyrold had been established (Meites, 1961). .

Role of Hormones in Millke Seeretion

For o long time it was postulated that milk secretion
was a pagsive phenomenon'taking place after the removal of
the inhibitory hormohes ffom placenta: Stricker and Grueter
(1928) demonstrated lactogenesis in the pseudopregnant rabbii
in vesponse to injection of anterior pituitary extracts and
they eoncluaed that the fully developed mammary gland secreied
in response to a 9031£ive hormonal stimulus. Subsequently
Riddle and his colleagues (1933) identified the Pliuitary lacto-
genic principle = prolactin = with the pigeon crop=-gland
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- stimuleting factor. But it was found in hyrvophysectomised
animals that in the abseﬁce of other-anteiior pituitary hormones,
prolactin was not lactogenic. It was therefore suggested by
Falléy an@ Young (1941) that cther pituitary hormones were 2lso
eoncerned in milk secrgtion and that it would be preferable to
refer as a lactogenic hormone complex rather then a ép@cifﬂb

lactogenic hormone.

Studies of Iyons et al. (1958) showed the minimal hormonel
requiremént for milk seeretidn in rats. In ratz lohilo=-alveolar
prélifera$i6n was induced by treatment with a combination of
oasﬁéogen, progesterone,'prolactiﬁ, growth hormone and adrenal
certieeiﬁs;‘then milk secretion could be initiated by ¢ontinuing
with the injection of prolactin and corticoids. In wifro organ
eﬁlture studies with lobulo-alveolar tissue meintained in a
synthetic medium, cohfirﬁe& the im?btténce'éfvthe'above hormone

combination (Rivera, 1964).

Studies on hypophysectomised lactating goats by Cowie and |
Tndal (1961) end Cowie (1970) had shown %hat ovine prolactin,
bovine growth hormone and aarénal corticoid gave substantial
restoration of milk yield and further addition of thyreid hormone
to these three hormones fully restored the milk yield to the pre-

operation level.

A widely held concept related to milk secretion is that
stervids from the ovaries and placenia can inhibit milk secretion

by exerting a direct inhibitory effect on the mammary epithelium.
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rendering it unresponsive to the circulating pitvitary and
placental lactogenic hormones. In addition to this, the high
level of vestrogen in the blood during pregnancy inhibit tée

release of prolactin from the pituitary and at parturition!aa

the oestrogen concentration is reduced, the low level bt
oestrogen permits increased prolaetip output:and permit the
lactogenic hormone t0 act on the alveolar cells, Ancther view
1s that the high level of adrenal steroids at the time of partu~
rition helpsin the initiation of lactation (Cowie, 1969). Smith
et als (1973) have shown that the level of corticosteroids
reached a2 high level at the time of parturition. In some qpecies
suckling stimulus itself plays a major role in stimulating‘

lactogenesis {Cowie, 19707.

It is now well estabiished-that the secretory activity is
rogulated by hormones from the anterior pituitary and its target
orgens 1ike adrenal and thyroid (Cowie and Tindal, 1971). 1In
ruminants it has been shown that unlike in non-ruminants pro=
lactin is concerned with the onset of mammary secretion rather

then with its maintenance (Cowie, 1976).
Hormonal Induction of Lactation

The knowledge of the hormonal set up in the animal bo?y
during pregnancy (Erd et al. 1968; Wetteman and Hafs, 19733 and
Smith gt al. 1973) and the hormones responsible for the mam@any
glend development and mi 1k secretion, prompted the scientists
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fa conduct experiments on the hormonai»induction of lactation.
The knowledge that ocestrogen élone caugsed both dugt'and alveolar
growth In cows and goats and the discovery of synthetic oestrogen
and progesterone contributed a lot in this regard. The experi-
mental procedure was o0 administer qesfrogen alone or oestrogen
and progesterone combination to induce udder development. Oaa#koe
gen algo acted as a stimulant for the secretion of prolactin, to
initiate laectation. So it was customary to give s boosting dose
of oestrogen, after the administration of oestrogen and §r$ges~
tercne, 0 stimulate the secretion of prolactin (Meites an&
Turner, 1942). HMeltes (1961) reported that induction was tiore

conplete in heifers than in cows.

Qen Erﬂg (=) ¢ Y

Growth of mammary gland and induction of lactatlon in
ecws and goats hy the administration of oestrogen alone haé been
reported by various authors. wWilliams and Turner (1962) aﬁd
furner g} ale (1963) injected oestradiol bengoate at the rate
of 0.3 mg/100 1b body weight in heifers. daily for 14 days and
induced lactation. Similarly Hindery and furnmer (1964, 1967)
inﬁected oestradiol benzoate 0.3 mg/100 1b bédy weight daily
'for 14 days in one group of animaly and 0.5 mg/100 1b body weighi
for geven days in another grdup;ot heifers and’cows.. In both
the capes lactation was initiated. This procedure was repeated
at 63 days interval three times. They showed that upto four

re~initiations could be successfully conducted. Hindery and
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Turner (1968) injected oestradiol benzoate 1.1 mg/100 kg body
weight in five cows and six heifers for seven days and started
milleing them from the third day. Three additional seven days
treatments were given at 63 days interval. [The cows reached

& naximum dally yiéld of 14.2 kg after the first series of
injections and 19.3 kg after the second series of injections,.
Tthese were 50 per cent of the corresponding yields in the pre-
vious normal lactation. Similarly the heifers reached a méximum
deily yield of 9.1 kg'and 11.5 kg« Naito et al. (1968) induced
lagietion in 30 Holstein heifers using oestrogen alone. They
gave subcutaneous injection of 5 mz diethylstilboestrol oﬁﬁevezy
third day for 30 days with good results. They conecluded that
this procedure could be used to prediet. the future’pr@ductgon

of the heifers.

In addition to0 the histological abnormalities of the
mammany gland developed by the treatment with oestrogen aléne,
thig method had other disadvantages. The milk yleld was less
than normal lactation. Another disadvantage wés that the ¢0ws
might show side effects like nymphomania and fracture of pelvis;
thus rendering the animal useless for future production (Sjkea
and Wremn, 1951; Benson '_e_t. al. 1955 and furner ei sl. 1956).

Combination of oestrosen and progesterone.

Az early as 1943, Mixner and Turner suggested that the

histologieal abnormalities in the udder of goats, developed by
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-treatmen%‘with'oestrogen alone could be avoided by the combined
adninigtration of oestrogen end progesterone. In goats they
injected 100 f’g of diethylstilboestrol and 20—30 mg progesterono
per dgy for 60 days and found that the mammary gland had tightly
packed alveolar cells similar to those of udders at mi d-pregnancy .

Syken and'wfenn (1951) injected € mg of diethylatilboeatrol
end 240 mg progesterpne in calves daily for five months which
resulted in the develqﬁment qf almost histologiqally norral udder
tissue. Similariy, Turner et al. (1956) induced mammary gland
growth in cows by injecting 100 /¥ g of cestradiol benmgoate and
100 mg progesterone daily for 180 days. By injecting a trig-
gering dose of oestrogen at the rate of 0.3 mg per day for a
further period of 14 days they induced 1actation in those aninals.
There was markeﬁ increase in milk yield after 3«6 days and the
peak yield was reached by about 14 weeks.

In another experiment furner ei al. (1963) compared the
reau?ts of treatmente 1n heifers with oestrogen alonec and ireat=
ment with oestrogen and progesterone combination. They found
that the treaiment with the hormone combination was superior to

the treatment with oestrogen alone.

Beuson st al. (1955) studied the histology of the udder
developed by the treatment with the hormone combinstion in goat
and found normal alveolar growth. Surgical removal and histo-
logieal examination of the mammary gland at the end of injections

with the hormone combination revealed that the gland consisted of
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mich Stroma with relatively small amount e£ parandhyma1 tissue
consigting of immature alveoli(Cowie et al. 1965). This led
+them to the conclusion that mbst of the lobulo-alveolar growth
oecurred during lactation and that milking sitimulus was res-
pongible for moet of the lobuleo-alveolar growth. Using ovarie
ectomised and hypophysectomised goats they tested this possie-
bility and confirmed that the development was pituitary mediated.
This ecnabled them to suggest that regular milking should be
comnenced along with oestrogen treatment in artificial inducte

lon of lactation.

Sud gt al. (1968, 1971) induced mammary gland growth in

” normalvana hypophysectomised heifers by injecting 406 Nig of
sestradiclb17.peta—and 10C mg of progesterone three times weekly -
for 20 wesks. Histologically normal udder tissue was cbasrved.
In heifers Sud (1972) developed the mammary gland by ‘this method

and initlated lactation using 9~Fluroprednesolone,

Tripathl (1973) induced lactation in nine heifers and
nine cows by injeeting 3625 mg progesterone and 525 mz stilboe-
estrol within a period of 4«5 months. In thezlést 10 days the
amount of progesterone was reduced. Milking was started from
the seeond month of injection. There was milk secretion in

four heifers and five cows.

All the above mentioned works invoived tae treaiment with

the hormone combination for prolonged periods ranging from
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60~180 days as this time was thought to be required for fu}l
marnmary glend development (Turner et als 1956).

o : I
Investigation by Smith et al. (1971) showed that 7 ?eta—
oestradiol and progesterone for seven days induced coloster
formation in non-lactating and non-pregnant heifers and cows.
Eventhough the responses were varying, this procedure showed

prbmise for commercial application.

.Injection of 17 beta oestradiol and progestercne at the
raﬁé of Ou1 mg and 0.25 mg/kg body weight respectively for seven
days induced the formation of a fluid similar in cémposition €0
noxnal bovine célostruﬁ, in cows (Smith.g;lgb. 1973). They con=-
cluded that 0.1'mg/kg body weight for seven days may be the
1ower'pharﬁacological dose of oestrogen reqnired to initiate
lactation an& that the low dose levels ﬁsed in previous works

might be the reason for unsatisfactory resulis.

Smith and $chanbacher'(1973. 1974) injected 17 beta
oeatradiol and progesterone at the rate of O;i mg'and De25 mg/ké
body welght respectively for ssvea days into nine cows and one
heifer. lalf the daily doeé was givén aubcutaneousiy at 12 hour
intervals. In the heifer the injeétions were given for 10 da}s.
There was induction of lactation in seven out of the 10 animals.
lactation was commenced 11;21.days after the first injection and
the peak yield was attalned in 30=50 days. Théy observed that
vhe enimals in £ifth to seventh day post-ocestrus responded bettor
then the animals in mid oycle and with functioning corpus-luteum.
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Brb et al. (1973) and Moss gt al. (1975) injected 17 beta-
.oestradiol and progesterone subcutaneocusly to three cows and
five heifers. The daily dose was divided equally into two and
was given at 12 hour intervals., Milk yield 1ncieased slowly
from the 10th to the 218t day and reached the maxirum by about
60 daym after the last injection.

Collier gt al. (1975b) injected 2 mg dexamethasone pér
day on the 17th to 21st day in addition to the normal course of
ocgatrogen and progesterone. Of the 18 cows and five heifsrs,
all except two ecame into lactatian. Howe et al. (1975) injected
a doge of 0.028 mg dexamethgsone per kg body welght on days 18,
19 and 20 following the osstrogen and progesterone treatmerit for
the induction of lactation. They found that mueh of the mammary
gland development was noticeq after the commencement of lactation.
This wves gont?any to the'prppértum enlargement in normal lacta~

tion.

Fulkerson and MeDowell (1974) induced wdder development in
non=pregnant ewes by injecting 240 Mg of ocestradiol benzoate and
60 mg of progesterone every third day for 60 days. Subéequentky
either 10 mg dexamefhascne trimethyl acetate or 5 mg osstradiol
bengoate and 12.5 mg progesterone was injected for six days.
Both these treatments produced further uvdder development and

initiated lactation.

Sukumaran and Pavithran (1975) induced lactation in none
pregnant non-lactating goats using stilboestrol dipropionate and
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progesterone at the rate of 0.1 mg and 0.25 mg/kg body weight

respectively for seven days.

lionk et als (1973) estimated the blood plasme progesterone
and oestrogen in non-lactating and hon-pregnant heifers induced

to lactate, on the first and seventh day of injection and also
5rd, 8th, 11th and 22nd day after the last injection. 'They found
that during injection the amount of progesterone approximated

that of the luteal phase of oestrus cycle and the level of free
and urinary oestrogen approximated those one day before partu=
rition. Based on the estimated values of oestrogen, progesteronc
and prolactin in the blood plasma of cows induced to lactate,
Erb et ale (1976) suggested that for better performance in induced
lactation, the treatment should be started during three to eight
days after oestrus. The daily dose of oestradiol should be
decreagsed with progesterone unchanged for the first seven days

and oestrogen alone should be continued for seven more days.

Narendran et al. (1974) found that in hormone induced
lactation the mammary gland showed a. number of immature and
developing alveoll and duects with no other abmormality. The
time lapse to reach the ﬁeak yield was explained as the time
taltern for the maturation of these alveoli., Histological and
biochemical studies of the mammaﬁy gland in induced lactation
revealed laétOgenesis on- the 8th day while it was absent in the
glands of unsuccessful cows (Collier et al. 1976).
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Comnoundis _other than oestrogen and progesterong.

For artificial induction of lactation, in addition tb
oestrogen and progesterone, several other compounds, alone or
in combination‘with'oeatrogen and progesteroné were tried.
Bryant et al. (1968)“experimented with‘sheep‘and found tha@
tranquilizérfacepromazine cauged increase in plasma prolac#ine

levél and induced laétation.

Sud et al. (1970) fed melengestrol acetate (17-acetoky=-6=
methy i=16~nethy lenepregna=4,6-diene=3,20=-dione) a new progest-
ational compound,to two groups of five cows each at the rate cf
CsS mg and 1.0 mg per day respectively for 20 weeks. Anotﬁer
group of five ovari?ctomised cows were injected with 400 /ﬁg of
oestradiol-17 beta-and 100 mg progesterone intramuscularly three
tines in & week for 20 weeks. Histological eiamination of the
udder tiogue developed by thesé methods showed that all these
methode were equally effective in bringing about udder devélop~
ment. Sud and Meites (1971) fed ovariectomised and normal ‘rats
with melengestrbl acefate alone and in cdmbination‘with oestradilol
and found that for effective induction of lactation intact >vary
must be present and melengestrol acetate feeding wég more effect-
ive for induction of lactation if given along Qith oestradiol.

Injection of 9-Fluroprednesolone acetate (Fredef) a g}uc@-
corticoid was used for 1nduct16n of lactation 1n‘24 Hblateig
helfers in which the mammary gland was developed by the injection
of either 100 mg progesterone and 400 Mg of oestradiol or 200 mg
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||
- progesterone and 800 Mg of oestradiol thrice weekly for 20

wecks (Sud, 1972). The milk yield was higher in the Predef
treated group showing its efficiency to initiate lactation.

~ Fulkerson and McDowell (1975) studied the development of

: mamﬁaxy gland and induction of lactation in ergocryptin treated

ewes using syntocinon, dexamethasone trimethyl acetate and;

Oestrogen and progesterone. The study revealed that 3ynto#inon

and dexamethasone trimethyl acetate were either lactogenic

ker ge or effected the release of a lactogenic hormone complex

other than prolactin whereas oestradiol and progestercne were

lectogenic by virtue of the 1nf1uencé of oestrogen on secretion

of prolactine

The effect of reserpin on plasma prolactin level and milk
yiecld in induction of lactation was studied by Collier gglg;.
(1975ay and Bauman gt al. (1976). Reserpin caused increased
prolactin level and increased milk yield in artificial induct-

ion of lactation.
Route, dosg and ratio of hormones for induction of lactation.

Different routes of administration of the hormones for
induction of lactation have been adopted. The dynamics of
hormone abeorptiénvfor successful induction of lactation showea
the importance of selecting the appropriate route for the
administration of hormones (Smith and Schanbacher, 1974).
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The major routes of administration are parenteral, oral
and percutancous, out of which the parenteral is the mostly
used ones Among the parenteral routes subcutaneous injection
seems 40 be the most popular one. Hindery and Turner (1968),
Tripathi (1973), Fulkerson et al. (1975) and most of the ﬁprkers
in the seven‘day treatment method used this route for the pdmi@

nistration of the hormones.

‘Eventhough the intramusculer route of administration of
hormone was not successful for the induction of lactation (smith
and Schanbacher, 1974) meny others tried this route and found
succeésful (sud gt al. 1971; Pinheiro et 2l. 1974 and Suku;hara.ﬁ
end Pavithran, 1975).

Garg and Nangia (1972) obtained mammary gland development
and ianitiation of lactation in Haryana cows by subcutzmeous
implantation of tablets containing oestrogen and progesterone.
But the milk yield was not muche fThe mein handicap in this
method was the difficulty to control the rate of absorption of

the hormones.

Folley et al. (1941) applied oestrogen locally on th?
nammnary gland of goats and induced udder growth. But in cows
it wag found that only very little yield could be obtained by
local application of diethylstilboestrol.

Attempts to find out the optimum dese and ratio of oestro=

gen and progesterone to be given for the induction of lactation
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were made from the very outset of the knowledge of the synchro-.
nising effécts of oestrogen and progesterone. Studieg with goats .
by Hixner and Turner (1943) showed that daily injection of

20«30 mg progesterone and 100 to 150 Mg diethylstilboestrol

(1: 200) for 60 days gave good résults. The absolute amounts

of the hormones employed appear to be as important as the ratio
of the two hormones for producing maximum udder growth. Cowie
et al. (1952) injected 2 combination of 1 mg hexoegtrol and 40 mg
progesterone (1: 40) daily for 70 days in goats and reported thai
the quentitative histological measurements were not significently
different from those treated with hexoeétro; alone. But Benson
et al. (1955) uwsed 0.5 mg hexoestrol and 70 mg progesterone

(1: 140) and found normal udder development.

sud gt al. (1968) reported that in heifers 800 Mg oestrogen
and 200 mg progesterone or 400 Mg oestrogen and 100 mgz proges-
terone {13 250) was the optimum combination for udder development.
The hormones were injected three tiﬁes in a week for 20 weeks.
‘Smith and Schanbacher (1974) induced lactation in heifers by
injecting 0«1 mg 17 beta cestradiol and 0.25 mg progesterone per
kilogram body weight for seven days (1: 2.5). Similarly the
ratlos 12 2 and 13 f also were effective in inducing lactation
by this methed.

After extensive studies Bensom et al. (1957) concluded that
the ratio of hormones was of no significance as altering the doac

level but maintaining the ratio gave different growth responses
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and the absolute quantities of the tw@ﬁhormonee were the faector
of roel importance. But Smith and Schanbacher (1974) observed
that the total amount of hormones injected had'little effect on
the ability of the treatment to initiate lactation and neither
amount nor ratic of 17~beté-oeatradiol,and progesterone was

eritical in induection of lactation.
Composition of milk in Induced lactation

The studies on the compbsition of milk from hormone induced
lactation had been made by several scieniists. The general obser=
#atioﬁ wag that after the hormone tréatment, e secretion similar
in composition to colostrum filled the uddér. Folley and Malpress
(1944) reported slightly higher pfotein and a low lactose content.
The fat content was var;able. Depending on the rate of increcpe
in yield the célostrum changed to normal milk. Perrin (1955)
induced lactation in pairs of identical twins ané studied the
mills compogition. They.zbund thai thé fat and protein were
2lightly higher eventhough the values were within the range Of
normal chemical composition. In buffaloes with induced lactation
the eolostrum changed to normal milk from the fourth day of
milking (Shalash et al. 1964). fThe observation made by Fulkerson
and HcDewellI(1974)»was that the composition of milk in ewes with

induced lactation was similar to normal ovine milk,

Harendran et ale (1974) induced lactation in Holstein cows
and studied the composition of the milk. They reported that with
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regard to fat, protein and lactose the composition of milk from
induced lactation was not different from'that of the milk from
normal lactation during the first 21 days following parturition.
Erb gt al. (1976a) conducted detailed study of the composition
induced lactation milk. Their observation was that lactose and
fat increassed more élowly during the first seven days than would
he expected‘for'cbws after parturition. They have attributed
thic to continued development of alveoli. fTotal protein was

1 per cent higher on the geventh day than those reported for
Hols%ein\cews seven days after calving but was within the range
on the 42nd day.

Eventhough Pinheiro et al. (1974) observed that there was
no colcstrum in induced lactation most of ithe workers have re=

portcd the presence of colostrum.

Hg;moggs‘in milk of ingugedvlagsaxion.

Much work has been done t0 determine the level of injected
hormones that may be exereted through milk as residue. The
hormones 17- beta=oestradiol and progesierone, that are commonly
used for induction of lactation, are normally present in the
milk of cows. It has been found that the quantities are more
in colostrum, in. the milk of pregnant cows and cows in oestrus.
The study of Willet ef ale (1976) making uwse of radio_active
labelled hormones for the induction of lactation showed that a
major poriion of the hormones were excreted in the dung and urine

and that the excretion in nilk was in traces.  The econcentration
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of oestrogen and progesterone in the milk of cows induced to
:laeta%ion were on no occasion'greater than the concentration
of the hormones in the milk of cows in normal lactation. In |
cows with induced lactaticn the concentration of thésa hormones
in milk seemed to0 decrease significantly during the initial
period of about two weeks after the commencement of nulkin&
(Erb g% als 1976a,b). The values of oestrogen and progesterone
in the milk of cows induced to lactation were similar to those
in the mille of non-induced cows imnmediately post-partum and
luteal phase of oestrus cyele respectively (Hacker and Smith,

1976 and Harendran et al. 1976 ).
Iffeet of Induction of Lactation on Blood Values

As the basis of hormonal induction of lactation is to
similate tue hormonal set up in the animal body during pregnancy,
the changes in blood values must be similar to those that occur
in pregnaney and eariy lactation. Several workers have estimated
the changes'in'b1ood values during pregnancy end lactation. Data

regarding the blood picture during induced lactation are not much.

The red bloOd‘corpuacles count in 6attle varies depending
‘on the breed and age. The ﬁormal ranges found by Greatorex (1957)
in aduls caftle‘were RBG 441=7 x 105/mm3; packed cell volume
21«53 per cént and haemoglobin 12 + 1.5 g/100 ml, Schalm (1972)
found the Tanges to be RBC 5.0-10.0 x 10%/mm®; POV 24-46 per cens;
haemoglobin 8.0=15.0 g/100 ml anﬁ plagma protein 6.5-3,0 g/100 mi.
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Nirmalan and Nair (1971) observed that there was considerable
decrcase in the RBC count in pregnant cows. The PCV, RBC 'and
haemoglobin were found t0 decrease during the first 10 days of
laectation (Treacher et al. 1975). Rowlanda et al. (1975)
observed that there were changes in all the blooed constituents
except phosphorus and potassium during the per;od of fthree
months on either side of parturition.

Effect of Induction of Lactation on Health and
Reproduction

Folley and Malpress (1944) observed symptoms of nympho=-
maniza in cows glven oest:égén alone for 1hdﬁction of lactation.
Ralsed tailhead, relaxafion-of pelvic ligaﬁente, tendehqy to
mownt or +0 be mounted by other animals were observed. The
aninals with oestrogen treatment were found to0 gain in weight
affer the treatment (Turner ey al. 1956). But in spite of
noxnal growth geproductive-problems were found in the animals
(Naito gt al. 1968). Thus.the animals are rendered unsuitable
for future reproduction.

In contrast to the treatment with oestrogen alone, freat-
ment with oestrOgep and progesteroné did not show any of the
undesirable effects (Turner e} al. 1956), Meites (1961) reported
that implemtation of cestrogen and progestercone did not cause
any untoward symptom except that the animals came to oestrus.
Pinheiro gf al. (1974) gave the hormone combination for 120 days

t0 infertile cows and induced lactation. After the starting of
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lactation, the cows came to heat and four out of the mix cows
econceiveds They concluded that this was due to the hormones

useds

Smith and Schanbacher (1973) observed that oestirus acti-
vity in the treated animals appeared 10 be transient. Oestrus
cyele of normal length4sfarted 30=-50 ‘days after the léctamion

began and they conceived.

Erb g} al. (1973) observed that during the seven days
treatment period and for 2-4 weeks the vulva was enlarged and:
there was vaginal disohargé and the uterus was turgid. The
ovaries vere foupa t0 be regressed bnt‘started follicle deve-

lopment 19 # 4 days after the last injection. The cows caime

t0 heat 45 + 5 days after the last injection. Ovarian cystic

follicles were observed in some aninals.

Collier et al. (1975b) observed that the cows artifi-
cizally induced to ;aéiation came to heat 43 days aftef the last
injection. Out 9f a group of 11 cows, which were culled due to
reproductive failure, used for the experiment, nimne cows .con=
ceived. They suggested that this procedure could be used in
problemn bréeders to bring them back to production.



MATERIALS AND METHODS



MATERIALS AND METHODS

Experimental Animals

The enimals used for the experiment consisted of six cows
and sik heifers of the University Livestock Farm, Mennuthy. All
the cows were dry and non-pregnant and their age varied from
S=t1 yeors and’their body weight ranged from 198-325 kg. lﬁhe ‘
age of the heiters ranged from 2-4 yeers. All the heifers werec
non-pregnant and their body weight ranged from 197-274 kg. The
deteils regarding age, body weight before and after thé experi=
ment of all the animals and the numper of calvings in the ease
0f cows are presented in Table 1. All the heifers used for the

study had hisiory of reproductive problems.

The animals were maintained under saeme management condi=
tions in the farm. The animals were given pelleted feed and
sufficient émount of silage to maet‘the mainienance reguirements.
During the treatment period the animals were given an addifional
one ¥z of the pelleted foed to meet the allowanees for the udder

davelopmnent.

The amimals were observed both in the morning and in the
eveniﬂg everyday for the aymptoms of heat till each animal had

Twe oest?us cyecles prior to the beginning of the experiment.

The six cows were divided into two Dblocks, the first block
consisting of three animalé with the highest body weight and the
other the remaining three. Similar division of the heifers into



two blocks was made. Taking one animal at random from each
block, the three experimental groups were formed. 'Qhe thﬁ%e
treatments were: (1) natural oestrogen and progesterone tﬁice .
daily for seven days (2) synthetic oestrogen and progostefbne
twice daily for seven days and (3) synthetic oestrogen and
Progesterone on alternate days during 14 deys. !

The Hormones

The natural oestrogen used was oestradiol dipropionate
(Ovoeyelin-CIBA) in sterile oily solution containing S mg of
the active prineiple per ml. The synthetic oestrogen used was
stilboestrol dipropionate (ﬁetoeatrol-M&B) containing 10 mg of
the Hcrmcne per ml. Progesterone supplied hy the Orgesnon (India)
Limited, Caicu tta in crystalline form was dissolved in olive
0il to get a concentration of 25 mg per mle To find out the
effect 0f olive o0il on the blood valges four animals were |
injected with olive pil alone and the blood values were estimated

befere and after the injections.

The treatments were allotted at random to the three groups
of animals. Photographs were taken on the day prior to the
oomrencebent ef the experiment t0 record the pravtreatment con=

dition o; the mammary glande.

The animals of the first group consisting of two cows and

two heifers were injected with natural oestrogen 'Ovocyclin' and
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progestercne at the rate of 0.05 mg and 0.125 mg per kg body

welght respectively at 12 hour intervals for seven consecutive

da{vs "

The animals in the second group were injected with s&n-
thetic cestrogen 'Vetoestrol'! and progesterone at the ratelor
0,05 mz and 0.125 mg respectively per kg body weight at 12 hour

intervals for seven consecutive days.

The animals in the third group were injected with syfhthe-
tie ocestrogen 'Vetoestrol' and progesterone at the rate of
0.10 mg and 0.25 mg respectively per kg body weight on alterunate
days durihg a period of 14 days.

All the injections were given 1ntramuscularly in the
gluteal muscle alternatively on the left and right sides. The
anima}s in groupall and II received the injections at 9.30 A.M.
and 9430 PoM. and those of the third group at 9.30 A.M. only.

Photographs to show the udder development in the treated
animals were taken before the commencement of milking. Milking
was gtarted when the udder became engorged with secretion &r on
the 218t day after the first injection whichever was earlier.
The animals were milked twice daily.

Collection of Milk Samples

The animals were completely milked in the morning and in

the evening and the yleld was recorded. Samples of milk were
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collceted from individval animals from the morning milking
after thoroughly mixing'the_entire quantity of milk produc?d.
The sampling procedure described in the Indian Standards IS
1479 Part I (1960) was strictly followed. The samples were
collected everyday +111 thqy'became negative for clot-on-
boiling test. ‘The samples collected on the first, eighth %nd
215t day of milking were analysed for fat, protein, lactose,
chloride, total solids and ash. Similarly milk samples were
goliected for analyses from four cows on the first.'eighthﬁand
218t day of their parturition and they served as the ccntrélg
The composition of the milk obiained from the experimental

-animals wag compared with that of the control animals.

The lactométer reading of the samples of milk immediately
aftcr bringing the samples to the laboratory was taken at 29°C
uging a Zeal lactometer, The clot~on~boiling test was done as.
per the procedure described in Indian Standards. specification,
IS 1479 Part I (1960).

Analysis of Milk

The fai content in the milk was estimated using the
Gerber method as deseribed in Indien Standards, IS 1224 (1958).
The protein, total solids and ash content in the milk were :sti-
mated as per the procedure described in Indian Standards,IS 1479
Part II (1960). Bock's method as described by Oser (1964) %as
employed for the estimation of lactose. $he chloride content
was estimated by direct titration method as desoribed by Iing(1956).
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Collection of Blood

Before the commencement of the hormone injection, bfood
samples were collected thrice at intervals of three days end
the blood values such as erythrocyte count, haemoglobin con-
centration, packed cell volume and plagma protein were esti-
mated. These valﬁes were used as. the pre-treatment blood
values. During the period of treatment blood samples were
‘eollocted from the animals of the £irst and the second gr%ups
on the second and fifth day after the first injection. Sq%ples
of blood from the third group of animals were collected on the
gecond and the eighth day after the first injection when they
had received the same dose of hormone as of the animals in
groups I and II. After fhe treatment, samples of blood were
collected from all the animals thrice at intervals of three
days. Blood semples were collected in the morning half an
houxr before giving the hormone ihgection.

Ten ml of blood was collected from each animal in test
tubes ugsing Disodium salt of Ethylene diamine tetra acetic acid
as anticoagulent (20 mg/10 ml). The blood values were estimated

on the samne day.
Estimation of Elood Values

The exythrocyte count was made as per the procedure pres-

cribed by Coffin (1953). The haemoglobin content was estimated
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by Wonge method as described by Oser (1964). The Wintrobe
method ~ag deseribed by Kolmer et al. (1969) was used ror the
'eatimation of packed cell volume. Plasma protein was estimated

by the Mierokjeldahl method as deseribed in A«O.A.C. (1960).
Statistical Analyges

The statistical analyses of the data on blood and milk
were done according to Standard methods (Snedecor and Cochren,

1967 )+
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-Udder Development

The development of the udder in response %0 treatment
with the hormones was judged on the bagis of the increase in
size as evinced by external appearance. During the treatmént
period no appreciable increase in size of the mammery gland
could be seen in meny of the animals which received natural or
synthetic oeétrogen combined with progesterone for seven days.
But during the last phase of the treatment an appreciable in-
crcase in udder size was seen in animals which received synthe~
tic cestrogen combined with progesterone on alternate days during
a perlod of 14 days, However, after the termination of the treat-
ment end before the milking was initiated, a marked increase in
the size of the udder was noficed in the case of all the animals
in_the three groups. Since one of the animals in group 11T died
on the 174th day after the cecmmencement of the experiment due to
trypenosomiasis the complete data of that animal could not be
collecteds Thotogzraphs showing an inerease in the size of the
udder due 0 treatment are presented in Plates I to XI. It wes
geen that the development was more conspicuous in heifsrs than

in cowse.

The animals of group I>which comprised of cows (Nos. 8953 &
584) and heifers (Nos. 473 & 486) showed comparatively better
udder development due to the treatment than the animals of the



34

other two groups. In cow No. 953 the mammary gland was flabby
end pendulous and the change in size was noi éppreciable(?late I).
But in cow No. 584 there was appreciable ndder development by

the 21et day (Plate II). In heifer No. 475 the udder development
started earlier than in the other animals of the group (Plata III},
By the 16th day after the first injection the udder was well
developed and on the 19th dsy the uvdder became turgid. A
colostrum=like fluid oozed out from the teats when the animal

vas lying down. So milking was commenced on the 20th day ﬂteeiﬁ.
In the case of heifer No. 486 eventhough theie was not much udder
development during the treatment period, there was marked udder

development and engorgement of the teats by the 21st day (Plate IV).

the group II consisted of two cows (Nos. 408 & 203) and two
heifers (Nos. 614 & 480). In this gfoup the development of the
vdder was comparatively poor. In cow No. 408 the undder was very
pPendulovs and appreciable change was not present during the treat-
ment periods 3Bub there was appreciable udder development around
the 218% day after the first injection (FPlate V). In cow No, 2035
there was only little udder development even on the 21st day when
milking wag started in all the animals (Plate Vi). Contrary io
the other animals of this group heifer No. 614 started showing
. wdder development even during the last few days of the injection
period. - By the 12th day the mammary gland was fully engorégd and
there was oozing of eoiostrum-like fluid from the,teats when the

animal was lying down (Plate VII).. Therefore this animal was
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milked from the K 13th day onwards. In the case of heifer

w
Ho. 480 the udder development during the treatment peridewas
negligible but around the 21st day there was marked devel?p~

|
nens (Plate VIII). , | :

g

"he gfoup III consisted of cows (Nos. 903 & 308) and
heifers (Wos., 586 & 642). The énimalé,of this group rece#&ed
6estr®gen and progesterone on alternate days during the 14?&935
peyiod.'lﬁs cow No. 308 died on the 17th day after the coﬁmence—
ment of the eiperiment,complete data regarding the animali%ould

704 be eollected. In the case of cow No. 903 the change in

|

In heifers (Nos. 586 & 642) there was appreciable enlargement -

udder size was not appreciable even on the 21st day (Plate IX).
of the udder during the last phase of the treatment. On ﬁhe

219t day after the first injection heifer No. 586 (Plate K} and
heifer Ho, 642 (Plate XI) showed fully developed mammary glanﬂs.

t

Lactation !

Ixecepting the two heifers, which came into lactation

| early, all the other'animals were milked twice daily from the
21at day onwards. During the first 60 days of milking the daily
yield of individual animal varied from 140 ml (Cow MNo. 203) to
4300.m1 (Heifer No. 473). fThe weekwise average daily milk
yield of the animals for the first eight weeks period is pre-
sented in Table 2,

During the 60 days period the peak yield of the individual




animalag of group I varied from 1010 ml for cow No. 584, to
4300 ml £6r heifer No. 473. The peak yield of cow No. 953 was.
2600 ml and for the heifer No. 486 it was 1650 ml. In one cow
of this group the milk yield was found fo be on the increage
even after the eighth week. In the heifer Nos. 473 and 486 the
peak yield was attéihed during the second week and fifth week

resnectively.

In the animals of the second group the peak milk yieiﬂ
during the first 60 days varied from 140 ml for cow No. 203, 4o
3530 ml for heifer No. 614. Cow No. 408 gave a peak yield of
600 ml ond for heifer No. 480 the peak yield was 700 ml during
this pericds The peak yield was attained during the fourth
veck in béﬁh the heifers as well as in cow No. 203, whereas in

cow Ho. 408 1t was during the seventh week.

The peak yield of;individual animals of graup IIT varied
from 520 ml for cow No. 903, %o 3350 ml for heifer No. 586 during
the 60 days period. The higheat'yield for heifer No. 642 was
2570 nl. Cow No. 903 reached the peak yleld during the seventh
week, The'milk yield of heifer Nos. 586 and 642 were on the
Inerease even after the eighth week.

. Statisticel analysis of the data on milk yield during the
60 daysvperiod showed that there were highly sigpificant diffew
rences between the groups I and II as well as hetween II and III.

Thore wag no significant difference between groups I and Iil. The
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millr yield from the group II was significantky lower than from
the other two groups (Table 3). Simiiarly as a group the
heifers yielded significantly higher quantity of milk than the
eouo. The groupwise average dail& yield per animal duringithe
eight. wecks peribd was found to bhe 1766 ml, 942 ml ani 1633 ml
for groups I, 11 and II1I respectively. A weekwise average daily
milk yield of the experimental animals of the three groups are

bresgenived in Fig. 1.
Properties of Milk

“he physical properties of milk obtained by induced lacta=-
%ioa vere studied daily upto the 218t% day. The properties were
studied with reference to colour, lactomster reading and clot-

on=boiling.

Colour,

On the first day of the lactation the milk from all the
heifors except heifer lo. 486 of group I was yellowish in éoleur
resembling the colostrum of normal cows. The colour gradually
changed 4o white by the fourth day of lacfation. In cow Nés. 584,
408 and 203 the milk was lighter 1nvcolour and was white bi the
second day of lactation. The milk of heifer No. 486 and cow
Noss 953 and 903 was blood~tinged. The colour persisted upto
the fourth day of lactation in heifer No. 486 and seventh day

in cow Nose 953 and 303 and thereafter the colour became normal.
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vactometer reading.

The lactometer reading'of the samples of m;lk qollegted
from the individual animals of the experimental groups varied
from 26=42 on the first day of lactation. These values were
found t0 be less than the values obtained for the milk samples
collected on the first day of lactation from the control animalg.
The lactometer readings for the samples of the control animals
ranged from 32=-50. It was observed that by about the eighth
day the lactometer readipgs of the milk of experimental animals

were within the range obtained for normal cow's milk.

glog=on=hoiling.

As compared to the samples of milk from the control animsls -
the sampleé collected from experimental anmimels gave a positive
reaction o clot-on-boiling test for a lomger period of tihe.

The number of days taken for the milit to become nggatfve for the
test was less in heifers_tﬁan in the cows. 1In heiferm the period
renged from 2-5 days for milk to become negative for clot—pn—
boiling whereas in the cows the period ranged from 4-19 days.

Composition of Milk

Samples of milk from individual animals of the experiment
collected on the first, eighth and twenty-first day of lactation
were analysed for fat, protein, lactose, chloride, total solids

and ashs The values obtained were compared with {those samples



39

of mille collected on the same days from normal lactating COWB

The values obtained are preeeﬂted in Tables 4, 5 and €.

In the samples of milk collected on the first day the fat
perecniage showed much variation among the animals. The averagze
‘Pat nevconitage in the three treatment and the conitrol groups was
5485, 337, 4¢T3 and 6.65 respectively (Table 4). On statistical
ana@yéis it wasifoﬁnd that there was no significant differénce
anonz the four groups with regard {o the fat percentage 1n‘the

firgt dey milk (F = 1.047).

On the eighth day the variation among the animals 1n'the'
fat percentage of milk was much reduced and was within the normal
réﬁge, The average valuea were 4.25, 4.35, 4.42 and 5.05 for
groups I, II, III and control respectively (Table 5). Statistical
analjéis showed that there was no-significant difference among

the féur groups (P = 0.751).

The fat percentages of the milk obtained on the 21st day
of lactation from ithe groups I, II, III and control averaged
5425, 448, 4+9 and 4,95 respectively (Table 6). Iventhough the
fat perecentage in some animals in the ex?arimental groups were
slichtly higher than that in the contrel group there was nd
gtatictically significant difference (F = 0.085). The percent=
age of fat in the samples of milk of the different groups ;s

Pres@ﬂ'tea in Figo e
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Proteine

- The average percentage of protein in the samples of milk
¢ollected on the first day was 7.55, 8.84, 9.96_and 12.07 ?or
grouns I, II, III and control reapectively (Table 4). On gta=-
tiotlcal analysis it was found that the protein percerntage was
significantly higher in the control group than in the groups I
and IZ. In group III eventhough the average proteln percentace
was lover then that of the control the difference was not found
0 be statistically significant. Group IIT gave the highest
protein percentage which was significantly different from group
I but not from group II (Table 7).

On the eighth day of lactation the protein content in all
the groups decreased, The average value forlthe percéntage of
protein was 4.75, 4.89, 5.12 and 4.55 for groups I, II, III and
eontrol respectively (Table 5). The differences among'thelfour

groups were not statistically significant (F = 0.672).

' Similarly‘on the 21st day of lactation the protein percent-
ege in milk averaged 4.2, 4.4, 4;28 and 3.85 in groups I, 1I,

IIT amd control respectively (Table 6), Eventhough the protein
percentage in the experimental groups were slightly higher than
thet in the control group there was no statistically significant
difference among the four groups (F = 1,167); The average par-

- ¢entage 9f protein in the different zroups is presented in Fig.s.
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Lacxege.

The average percentage of lactose in the first day milk
was 2e4, 1.72, 1.92 and 2.24 for ~groups I, IT, III and control
resnectively (?able 4). There was no statistieally significant
difference among the groups in the percentage of lactose |

(F = 0,354). ’

Cn the eighth day the percentage of lectose in milk was
hicher in all the groups. The percentage of lactose was 4 52,
3¢92, 4.50 and 4.56 for groups I, 11, III and control respsect-
ively {Table 5). These values for the four groups were noy
statistically aifferent from each’ other (F = 0.781). 1

The lactose conient in the milk obtained on the 212t day
of lactation averaged 4.81, 4.56, 4.49 and 4.8 for groups #, II,
IIT and control respectively (Table 6). A% this staée‘alsé the
values were not signifiéantl& different for the different ;
groups (F = 1.311). The average percentage of lactose in ?
different groups is presented in Fig. 4.

Chloride.

- The chloride content in the samples of milk obtained on
the Pirst dgy of lastatlon showed that in the induced lactatian
milk the values were slightly higher than those in the milL from
the animals of the control group. The average percentage of
chloride for groups I, II, IIT and control was 0.23, 0.24,50.23
and 0.20 respectively (Table 4). On statisticai analysis it wag



found that the difference in the values for the different L
groups was not significant (F = 0,062), ﬁ

The samples of milk collected on the eighth day,from}all
the groups contained lesser amounts of chloride. The percéntage
of chloride was 0415, 0.18, 0.17 and 0.15 for groups I, II, III
and control respectively (7able 5). There was no statistically
significent difference among the groups (F = 0,381). &

The chloride content in the milk collected on the 21ét day
averazed 0«14, 0.15, 0.15 and 0«13 per cent for groups I, II,

III and control respectively (Table 6). There was no significant
differcnce among the groups in their chloride content (F =’ 0-5;7)

Total_solids.

The total solids content in the samples of ﬁi;k of tée
firat day everaged 18.37, 17.41, 18,17 and 21.91 per cent gor
grouvs I, II, III and control respectively (Table 4). The&per-
centage of total solids in the control group was significantly
higher than that in the experimental groups {Table 8), ”

‘On the eighth dqy the percentage of total solida in ?he
samples of milk was more uniform. The average value was 1%-41.
14424, 13+73 and 15.09 per cent for groups I, II, III and éontrol
rospoctively (Table 5). On statistical analysis of these ;alues
‘4% was found that the differences among the values wvere no%
significent (F = 14297).
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Similarly in the semples obtained on the 21st dey of“
1actatlun the total solids averaged 14.74, 14.14, 13.83 and
14.14 per cent for groups I, II, III and control reap@ctively
(Table 6). There was no gignificant difference among the total
solids content in the samples of milk of the different groups
on the 21t day of lactation. -“he average percentage of total
golids in different groups is presented in Fige 5. |

The ash content in the samples of first day averaged!0.49,
0,52, 0s602md 0.77 per cent for the groups I, II, 1II and contvol
respeetively (Table 4). There was no statistically significant
difference in the ash content among the groups (F = 2.265){

In the samples of milk obtained on the eighth day thé ash
gontent averaged 0.55, 0.51, 0.69 and 0.66 per cent for the I,
II, III and control groups respectively (Table 5)e The ash
gontent in the samples of milk of the different groups was' not

statiotically significant (F = 1.23%6). ﬂ

On the 21st day of lactation the average value for tﬂe ash
content was 0.54, 0.45, 0.62 and 0.63 per cent for groups I, 11,
III and control respectively(@able 6). The difference amoqg the

gveups was mot statistically significant (F = 1.238). ;
ii
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Effect of Hormomnes on %he Blood Values

Ervihroeyte count.

The enumeration of the erythroecytes was done before, '
during and after the injections .(Table 9). During the pre%
treatment period the average value for groups I, II and IIf
‘was 6.44, 6;74 and 6.78 x 106/mm3 respectively. During th?
treatment perdod the count was 5.45, 6.05 and 6.09 x 106/m$5,
for groups I, II and III respectively. During'the firat sten
days of the post-treatment period the average erythrocyte éount
wag 5:00, 5.69 and 5.97 x‘106/gm3_to? groups I, II anﬂ.III;
rescectively. Statistical analysis showed that there was é
significant reduction RBC count during the treatment am well
as the-post-treatﬁént periods (Table 10). In group I the ée—
crease in RBC count was significantly greater as compared éo he
other éwo groups. Between the groups II and IIIX there waa’no
significant difference in the count. The difference in thé REC
count obtained during the treatment and posi-treatment per#%ds

was not statisticelly significant.

Analysis_of variance also showed significant aifference
in RBc'couht between the cows and the heifers during the e#tire
periods S0 it was necessary t0 establish whether this wasihue '
%0 the difference in respongse of these two catagories of anémals

¢ the hormone treatment. For this purpose the normal deviéte

'u' wag calculated using the formula, i

U
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{§ Mean for heifers (ireatment) = § Mean for cows (%reatment) -
. - - ! )
=g Hean for heifers (Pretreatment) b~ Mean for cowa (Pretreatment) {

ERE TR T |
Tt 2t 5 op) WSS |
On analysis it was found that the difference was due to the mormal

aifference in the REC count of cows and heifers (u a\0.551)4y
Hacmozlobine | : - %

The determined values of haemOgloﬁin of the three grodbs of
anigals for the different periods are tabulated 1n Table 11,; The
average value during the pre-treatment period was 11.81, 11.93 and
12,01 g/100 ml and during the treatment period 10.45, 10.69 and
10+99 /100 nl for groupé I, II and III respectively. Duriné the
poat=troatnent period the value was 10.51, 11,05 and 10,98 g/100 ml
for groups I; II and III respectively. étatistieal anaTysisﬁshaue&
that in all the three groups there was a significant deerease in
hacmoglobin concentration during the treatment and postwtreatment
periods as compared +0 the pre=treatment period (Table 12). ;It
was alsc seén that there was no significant difference in ha;mo—
globin concentration between treatment and post=treaiment nefiodgc
There was no significant differenco among the groups in their res=
ponse 0 the hormones with respect to haemoglobin concemtration.
Significont difference in the amount of haemoglobin was notiqed
between the cows and heifers. This difference was dué 10 thé
normal difference in the haemoglobin concentration between céwa

and heifers emd not due to the treatment (u = '1.824), :



Plasma protein.

The concentration of plasma proteins of the animels during
the pre~treatment, treatment and post=itreatment periods is pree
sented in Table 13. During the pre-treatment period the average
plasma protein concentration was T.57, T.62 and 8.05 g/100 ml
and during the treatment period the values averaged 8.23%, 8.09
and 8.87 g/100 ml for groups I, II and III respectively. During
thé pogt=treatment period the value was 8487, 7.39 and .45 g/100ml
for grovos I, II and Il respéctivelyo Statistical analysis
showed that there was a significant inerease in plasma protvein
during the 4reatment das well as the posi=treatment pericds in
comparison $0 the pre-treatment period. But there was no signi-
ficant difference between the values obtained during the treat-
'ment and poste~treatment periods (Table 14). Among the groups
there was no significent difference in their response ¢ the
hormcnes in respect of plasnma profeins. There was a significant
difference in plasma protein concentration between the cows and
the heifers and thisldifference was found to0 be due to the normal

diffevence that existed before the experiment (u = 0.765),

facked cellrvolume.

The data on the packed cell volume of blood of different
animalg duning the three perioeds is presented in Table 15. fhe
average value of 38.87, 40.30 and 40.8Clper cent obtalned during

the pre-yreatment period changed 10 34.5, 37.6 and 38.3 per cent
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during the treaiment period for groups I, II and III reapact&vely-'
For groups I, II and III the value was 34.8, 38.C and 39.2 gér cent
respectively duriﬂg the post=treatment period. Statistical @nalyn
sis showed that there was a significant decrease in the packid cell
volume in all the three groups during thé treatment as well as the
post=treatmont periods (Table 16). Similarly there was a signiu
fieant inereage in packed cell volume during the ppst-treatm;nt
periocd as compared to the treatment period. Thers was a sig@ifi-
cant difference in PCV among the three treatment groups.: AS%GOMF
pared t0 the values obtained during the pre-treatment pariodﬂthe
reduciion of ECV in group I during the trsatment period was 4 57
per cont whereas in groups IT and III the reduction.was 2.7 ana
.5 per cent respectivelye. Buring the post-treatment periodfthe
reduction in comparison to the pre-treatmeht value was 4;07.52 3
and 1.6 per cent respectively for groups I, II and III. Statise
tical analysls of the data refealed that the difference in Fév
obtained during the treatment and post=-treatment period-betwéen
cows and heifera was due to the difference that existed duriﬁg
the pre~treatment period (u = 0.145), It was observed that the
injection of olive oil alone had no effect on any of thease blood

values,.

Effect of Induetion of Iactation on Health
~ and Reproduction of Animals

The behaviour of the injected enimals was observed daily.

Swelliﬂﬁ of wulva and mucous discharge from the vagina, relaxation
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. |

of the pelvic ligaments and general exeitement were noticed
duzing the treatment period. There was noticeable. elevation
of the tailhead in four animals. Oestrus behaviour was dete«
.cted on the second day of injection in ailmost all animaln. In
two animals oestrus behaviour of transient nature was obsgrvel
throughout the treatment period. Regular oestrus cycle wé-
noticed in two cows and four heifers from 42-57 days after the
canﬂencement of the milking. One cow and ﬁhree heifers were
1nsemunaiea when they came in regu]ar heat for a second time

and all of them became Dregnant. g

{
.The body weights of the animele bvefore starting the éxperia
. ment end after the experiment are presented in.Table fe Slight

dzerease in body weight was noticea in heifers 1mmed1ately
l\
after the %reatment period. |

i
1
"



TABLES
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Table 1. Detailsg of animals used for the induetion of
Iactation.

- -, WD G XD W St " G GER e TR L4 A T D A T W 5T

Boay W Eddy wtes HNo. of No. of A.I. Interval boeg-

fPattoo at the at close previouas after last ween last hoot
Grovp ne. of Aze cormen- o0f expe- lactat- calving and commenco=
animalsg cement rinment jons nent of expo-
of expe= rinent
riment .
{kg) (kg) ' | (days)
953 9 Y 4 M 265 264 & 4
584 4 Y3 N 213 211 1 2 7
I 413+ 2vsu 274 265 - 4 19
486*% 2V 2 U 197 187 - - g
408 8Y¥Y9 = 292 293 4 1 15
- 614% 2Y¥Y 3 I3 228 223 - 5 8
480* 2 ¥ 4 11 194 187 - - &
903 10Y 51 324 324 3 5 13
117 308 197 9 B 198 195 6 6 14
586% 4 ¥ 11 250 235 - 9 1%
642% 2 Y 2 M 227 220 - 3 3

e

¥ Denotes heiferse.
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Table 2. Weckwise average daily milk yield for the ,
first eight weeks (in ml). | y

) éroup I 4 Group II . Group II1
woek Tattoo ne, of aniaale z Tatto0 no. of animals E Tatt00 no, oféanimals
953 584 475 4861 408 203 614 480 | 903 586 | 642

1 554 291 3893 3539 216 T35 1586 . 333 188 1355 . % 754
21130 485 4079 .974 193 . 60 319 495 -5 1997 | 1580
3 1268 583 3909 1097 281 77 3057 ' 420 340 2300 | 1747
41488 659 3716 1446 349 98 3277 515 310 2764 2044
51811 741 3580 1619 446 97 3043 415 350 3015 2500
6 1971 €29 3621 1929 514 97 3057 445 385 3085 2395
7 2071 904 3457 950 535 81 2070 440 410 5185 2570
8 2264 929 3507 1129 471 79 2830 500 383 3207 25T

!

Av. 1570 678 3708 1190 375 85 2867  445. 335 2611 1198

- L - o . s o e mitiae . - W o . : " o €0 oman oo e
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gable 3. Analysis of milk yield data of different
groups of animals.

Analysis of variance table

Jouree af S8 : ¥is8 ¥

Betusen groups 2 90.5358 45.2679 61.280%:
Betweern cows and heifers 1 381.4656 3814696 516.406¥7
Brroy : 656 484.5559 0.7387

e e LD T We R D en Y AR gD G S A A WS A on B W W G G ST o W B @ "N em Wh e

Total 659 956 .5613 .

Pairwise comparison

Between groups I and II = 10,345%%
" Iand ITI = 1.164
" IT and JII = 8.352%*=

*#% Sisnificant P / 0.01.
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fable 4., Mik yield and composition on the first day of
lactation. !
) e B} ~ | i? -
Group gﬁi‘ﬁ:}? ;Hi'ffa i:?ggg" Fat ©Protein ILaetose Chloride gg]tf_]d' af Ash
. reading " ]
(ml) () () (%) (55) () + (&)
: 953 160 41 2.00 10.49 - 2.79 0.23 7. 48 0441
1 584 240 27 7430  8.12 1.87 0.22 20.76  0.47
. 473 3620 26 9,00  5.15 3453 0.23 1715  0.46
| 486 730 27 - 5.10  6.14 1.49 0.23 18.08 0,63
Averagze 1187 30.25 585 . T.55 2.40 0.23 18.3'-( 0649
403 590 34 2.30  9.31  1.44  0.24  18.89 0,40
7y 203 140 42 2.00 10.62 0.96 0.24 16426 0435
| ‘614 1200 35 7.00 6453 3425 0.21 19.14  0.75
480 700 39 2,20  8.91 1.24 0.24 15.36 0,63
_ Average 657 37.50 3,37  8.84 1.72 0.24 17.4€ 0,52
. 903 280 33 1,90 9,90 1.60 0.23 1479 0.53
111 586 1300 20 3.30  8.70 3453 0.23 18.18  0.61
642 780 39 9,00 41.28 0.62 0.22 21.55 0,87
Average 786  37.30 4.73 9.96 1.92 0.23 18, 17 0.60
475 4500 50 5.50 12,87 2.50 0.21 22, 01‘ 0466
Comtpol 037 3800 49 5.60 12.26 2.T1 0.21 2151 0489
n 013 800 32 9,50 11.28 1.01 0.22 D256  Ou8E
471 2000 46 6,00 11.88 2.75 0.19 _21.55 0471
Average 2775 44-20 12.07 1091 0,77

6465

2.24

0.20
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4455

4956'

Table 5« Milk yield and composition on the eighth
: day of lactation.
” Animal  Milk  Lacto- | T lotal Aon
. Group numbor yleld meter Fat Protein lactose Chloride sblids -

” reading : . i .

| (ml) %) (5) (%) (%) (%) (3)

1 584 430 27 . 4.0 4.15 - 4.28  0.21.  14.94 0.0
473 4200 29 4.1 4,35  4.58 0e11  15.14 ' Cu6C
486 830 30, 4.9 4.95  4.85 0.15 14,57 0.49
Aversge 1610 29,50 4.25 4.75  4.52 0415 . 15.41 0,60
408 170 31 3.3 5,54  4.22° 0423 14,10 0u49

11 203 - 60 23, 5e0 3,96  2.42 0.24 12.9% 0,61
480 440 32 4.0 5.54  4.39 0.15 ~ 17.01 0.5
Average 925 28.75 4.35  4.82 3492 - 0.18 : 14.24 - 0.55
- 903 300 28 4.6 5454 3482 0423 13432 0.02
111 586 1780 39 . 4.2 5.15 4.85 0.14 13835 0455
642 1220 30 . 4.9 4,95 4.85 015 14405~ 0.68
Average 1100 29.6C 4042 5.12 4,500 0,17 . 13.73 - 0.69
- 475 7700 29’ 4.9 4.35 4464 0,12 14467  0.59
Gontrol 231 9500 27, 45 5e14 464 0,17 16446 0.G6
| 471 7800 28, 5e3 3.76 4.39 0e15 ~ 15.08 0.GG
Averase 28 5 0.15 066




Table 6.

Milk yield and composition on the
twenty=-£first day of lactation.

Animal

ik

lacto-

Total

Grqup number yiecld meter Fat Protein Lactose Chloride solids Agh ‘
reading . |
(m) B @ @ @ (# @)

953 1330 27 5e3 4475 4.85 0445 15.96 0.42
1 584 500 26 465 3.9 4451 0448 13.57 0.52
| 473 3800 27 5¢2 3,76 4.94  0.12  12.86 0.47
485 1300 26 6.0 435 494 0,12 16459 0.77
Average 1757 26050 5025 4020 4081 0014 14 74 Oi54
; 408 290 29 304 4495  4.58  0.21 1359 0.40
11 205 130 24 45 3475 4450 0.3 12.66 G54
, 614 3150 25 - T 215 5,00  0s11 16469 0.47
' 480 420 28" 4¢2 4475 4.15 0,15 13,63 ©0.59
| Average 992 26450 4.8 4.40  4.56  0.15 14,14 0.35
- 905 320 26 3.7 4435  3.55  0.22 12,40 0.0
111 586 2580 28 5.9 4,35 4,94 0,13  13.86 0443
642 1830 27 5.3  4.35  5.00 0,11 15,25 0,55
Average 1571 21 4.7 4.28  4.49 0.5  13i85 0462
ATS 9200 29 4.9 3.96  4.93  0.11  13.48 0,50
Control 57 9200 27 5.3 3.76 4.8 0.3 1369 0460
» 013 5600 27 1.5 2,35 4,78 047 1498 0.60
| 471 3500 28" 5. 3.3 471 043 1441 0.7
" Average 8475 27475  4.95  3.85  4.80  0.13  14.14 0463
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Table 7. Percentage of protein in the first day
: milk of animals in different groups.

Analysis of variance table

Sourece art SS M38s P
Betweon groups 3 45,1786  15.0595 - 5.504% -
Brror ' 11 30,0943 2,7358
Potal 14 75.2729

Fairwice comparison

1.1692

Between groups I and II =
i I and III = 1,967*%
" I and control = 3.930%
" IT and IIT = (0.8845
n IT and control = 2.761*
" II1I and control = 1.672

¢ Significant P [ 0.05
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Table 8, Percentage of total solids in the first day

. milk of animals in different groups.

Anakyéis of variance table

 Source | Vdf SS MSs Foo
Between groups 3 47.5402 - 15.8467 '4.115*;
Error 11 42.3560  3.8505 1

4
W B m W S s R D R GF W G CF WR OGP W G G GBS M o S G WP A as as W |

" mosal 14 89.8962

Py poviens

Padiswise comparison

Between groups I and II =
n I and III =
" I and control =
" II and III =
" ' II and  control -
v III and control =

* Signifisant P / 0,05

0.688
0.129
24551%
0.507
5239%
2+491%
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Pable 9. Effect of the hormone treatiment on RBC count
{millions/Cum) '.*

Grou Animal | Pre=treatment ! Treatmeht E Postetreatment

P mmmher period period | period .
955 6492 6483 6.83 5.49 5,49  5.28  5.35 - 4.71
I 584 4.67 076 4.82 : 4061 8095 4049 4019 463)
473  T.51 7.62 692 - 5493 S5.75 527 513 475
486 6479 6.T74 6.87  6.38 5+98 6432 5.80 . .).21
4 408  5.28 5.21 5.37 5.12  5.30 5.12  5.47 {5.39
CIT 205 441 472 441 3082 3.21  3.56 3.65 3.9
: 903 559 5439 5454  5.06 4465  4.94 5456 5 50

111 308 4635 4.96 4.56 390 394 397 -

, 585 9e33 933 9424 T.93 8.13 Te32 T.41 8.11
642  Te59 TeT5 TeT6 7415 €.98 6.86 T15 16488
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. Table 1O;A Effeet of hormones on RBC counte.

Analysis of variance table
Souree - as 35 MSs F
Between groups 2 8.5002 4.2501 5 8R4 5%
tween periods 2 19.1375 9.5688 13424 77*
Between cow=heifer 1 131.2133 131.2133 - 181.660"
types ‘
Error ' 88 €3.5534  0.7223
Total 95 222.4144
Pairwvise comparison
Between groups I and TI = 2.354%#
H I and ITT = 3.473#«
¢ IT and ITX = 14.457
Between periods T and II = 3.748#%
N T and IXI = 4.822%
" iT and IIT = 0.618

#¥ Sirmjficant P / 0.0
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Table 11. Effect of hormone treatment on haemoglobhin
(g/100 ml1)

ﬁn“mal° erertreatment.. .Treatment. . - Pogt-treatment
number; periocd period period

-y «“Tey

Group

: L-.o-o-oA -

| 955 11430 11449 - 10.91 11,38 11.47 11,76 10.71 947
I 584 10427  11.50 10,17 9.20 9.80 9.45 10,29 .60
- 473 13430 12,81 12444 9400 10,59 10,71 10.21 J.i7
. 486 12402 12,66 12,86 9.64 12.53 12.60 10,92 10.92

408 11,70 1167 12,02 11.25 10437 12.18 10.92 10.,“
T 614 13436 14425 . 14. 46 12,40 13.40 13.15 12.60 12.60
480 13453  14.00 13,56 10479 12.10 11.76 12.18 12.5¢0

, 905 11480 11,30 . 11,80 .10.34 10,34 10,50 10,92 .16
| : 986 14446  14.46 14,70 12,40 13.86 13,02 13.02 13.72
642 11467 12.91 12.66 11.94 12.18 12.60 12418 10457
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Effect of hormones on haemoglobin concentration.

Table 12.
Analysis of variance %able
Souree af 58 MSS P
Between groups 2 51017 2.5509 1.664
Between periods 2 25.5103 12.7552 Be324 %%
Between cow=-hoifer 1 125.0438 125.,0488 81,608%s
types
Error 88 134.8393 145323
Total a3 290,500
Palrwise compayison
Betweem‘periods_ I and JI m 5,32 FHER
8 I and III = 3,955%%
" I and II1 = 1.046

#* Sienifieant P L 0,09
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Table 15, Effect of hormone treatment on plasma protéin

(g/100 ml)
| t
Grou AnimalT fi;re-treatment ﬂ: TIreatment i B Post=treatment

P m;mberg period. }L period 2L pericd.
953 Bu53 8.31 B8.75  8¢T5  8.96 10.28  11.81 . 10.50
: 475 700 T.00 8.09 8e12 8.09 7.00 Te43 - T.21
486 6430 7421 T.21  6.78 T.00 8,53 8,09 8,31
408 7465 T.43 7465  T.87 8.09 8.31 8431 © 8475
614 9405 Te8T Te65 8.75 8:53 10.28 8.31 B«08
480 6456 6.56 T.21 8e31 Te65 T.00 T.65 T43
905 o556 Te65 Ted3  B.09 8,96 8453 8431 7487

I1T 508 8.96 9418 8.96 10.28 11.37 10.06 - -

580 a8 8Be351 8.55 787 8431 853 T 65 773
642 Te21 7438 T50 7.70

Te43

8.06

8.09 T.43

i i 0 o Sy
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Table 14. Effect of hormone treatmgnt on plasma protéin.

Analysis of variance table

Py

at ss MSS P

Paimrise comparison:

Betweep"perioas

"

TS £ o 9 Sl A P T SV R ¢ SH R a OF B P S0P -

Source
Between groups 2 | 2.4133 1.2067 0.839
Between ‘periods 2 ' 9.3722 4.6861 3,260
Between cow=-heifer 1  14.7088 14.7088 20,234 %%
tyre ,
Eryor 88 126 44748 1.4372
Total 93 152.9691

13

5e327%

I and II 1::
I and IXI = 3,955%

IT and IIX 1.046

* 5ignificant 2 [ 0405
#: Significant P £ 0.01



Table 15.

“es

Effect of hormone treatment on PCV (%)

63

““ﬂ.“"_

*sen

o -
" Group Animal ! Prestreaiment ! Treatment . Dogtetreatment |
J numbe® s period ; period i_ period
953 42 40 - 40 36 36 36 38
I 584 28 33 29 28 28 32 32
473 4% 46 44 36 34 36 35
435 39 39 - 44 37 ‘41 42 39 -
o 402 37 - 42 43 36 56 37 39
1 202 23 23 23 23. 22 23 23
614 53 54 53 53 47 49 46
450 46 46 51 43 42 42 438 .
303 38 36 54 33 34 33 36
I1I 308 27 26 26 25 25 26 -
586 -56 56 54 43 52 52 49
642 a7 46 46 45 43 40 43

gL
ot
36
- 53
43

355

23
3G

D

. hrird

21




64 '

Table 16« Effect of hormone treatment on PCV.

fnalysis of variance table

Source - af 88 - MSS S
Between groups 2 284.324 1424162 3.272%
Between periods 2 528,165 264,082 6.079%%
Between cowsheifer 1 4076.064  4076.064  93.839%#
types !
Error 88 3822.423 434436
Total - .93 8710.978

e— - -
Pairyise comparison

13.241%

Botween groups I and II =
u I and IIX = 19.385%
" 1T and 13T =  6.358%

Jetween periods I and I = 15.926*+# '
L I and III = 11.,909%*% '
" IT and III = 5.074%

* Sicnificont P / 0.05
** Siemificent P / 0.01
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% FAT IN MILK.

Fig. 2. AVERAGE PERCENTAGE OF FAT IN THE
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PLATE II

B Udder of cow No. 584
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DISCUSSION

The scientists in their studies made earlier were uping
prolonged treatments with oestrogen an& progesterone for tha
induction of lactation (Turner et al. 1956 and Meites, 1961).
The &uréiion of the treatment varied from 60-180 days and this
. duration was thought t0 be required for the full development of
the lobulo=-alveolar system of the mammary gland. But froam the
. work of Smith and Schanbacher (1973) it became evident that
treatnent for short period 6! seven days with a combination of
natural oestrogen and progesteroné was sufficient for success-
ful indﬁction of lactation. The procedure'now commonly employed
for the induction of lactation is based on the above work in
whieh the combination of natufal oestfogen and progesterone ino
given at the rate of 0.05 mg and 0.125 mg/kg body weight res-

‘ pectively at 12 hour intervals for seven da&s consecutively.
The initiation of lactation began within 11-21 days after the
first injection.

Developmeht of the Udder

In the present work,the group I consisting of two cows
end two helfers was injected with natural oestirogen and proges-
terone at the daily dose recommended by Smith and Schanbacher
(1973)s The udder development was judged based on the external
appearance. It was seen that in this group there was not much

udder dévelopment during the first seven days. But there was
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good udder development in all the animals except in a cow at
the commencement of milking on the 21st dey. Perhaps due to
the flabbiness of the mammary gland the udder developmentlin
this cow was not much appreéiaﬁle. In general the findings
wore in egreement with the observatione of previoua w@rkers
with regard +0 mammary gland development (Smith and Sahanbacher,
1973, 19743 Frb et al. 1973. Moss et al. 1975/and collier,1975@.

In the use of naturai oestrogen preparations the cosi is
so prohibitive that it cannot be recommended for routine animal
treatments Williams and Turner (1961) established thet the
synthetic oestrogen was also effectiive for the 1nduc£ion of
lactations Information regarding the possibility of guccessful
induction of lactation by the short duration treatment with
synthetic Oestrogen~progesterone combination is meagre. One of
the objectives of the present inveatigation was t0 assess the
efficacy of synthetic oestrogen. combined with progesterone in
inducing lactation by the short duration procedure. Yor this
purpose the group II consisting of two cows and two helfers was
given synthetic oestrogen and progesterone and the resulis
obtained were compared with those of the animals receiving
natural oesirogen=-progesterone treatment. In this group also
there was not much udder development during the ?erioﬂ of seven
days of the treatment. But aprreciable development wes noticed
by about 21 days after the first injection. In heifer No. 614

there was some udder development even during the last few days
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of the treatment and full development by about the 12¢h day
.aiter the last injection. In comparison to group I.the fea-
ponge in the animals of this group was poor; It is poséible
that this might have been due to yhe higher potency of natural
oestrogen glven to the animals in group I as compared to the

synthotic oestrogen given to the animels in group II.

| Smith and Schanbacher (1973) recoﬁmended the administrate
ion of half the daily dose of hormones at 12 hour intervals.
Since this:was impracticable under field conditions-g third
group of animals consisting of two cows and iwo heifers was
administered synthetic oest:Ogen and progesterone at the usual
/daily doge, but on alternate days, thus exiending the duration
of the treatment to 14 days. In this group the udder develop-
ment wag better in comparison to most of the animals in groups
I and II, Udder development was evinced in the two héifers
gven béfore the fermination of the treatmentf Oh theI21et day
‘there was full udder development in all the animals. The better
development might have been due to the prolonged hormqnal stimu~
lation for the mammary gland development in comparison to the
othér two groups. The difference between the.groupslil and IIT
- Was Oniy in the duration of the treatment. The fact fhat the
development was better 1n;group‘III; révealedzthax a longer
duration of treatment was conducive for better developament of

wddcr.

tieites .(1961) reported that there was a difference between
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cows and heifefs in their response to the hormone treatment for
mamnary gland development and induction of lactaiion‘ He stated
that probably the quantitative hormonal requirements for optimum
udder growth might not be the same in cows and heifers. ‘This
obsexvation pertained to the long duration treatment with the
hormones. Recent studies using short duration treatment did

not mention any differonce in response between cows ard heifers
(Smith and Schanbacher, 1973; Smith et al. 1973 and Gollie£$$§75®a
In ‘the present study, in order to0 assesz the variation in response
beiween cows and heifers, equal nuﬁbsr ofAcows and heifers were
1nc1uaéa in each group. It waé observed that in all the thiee;
géoups the wdder development was better in heifers then in the
cow3. The poor responge shown by the cows as compared to the
heifers indicated that the hoimonal requirement was higher for
cows thanr for heifers. Among the cows in thé three groups, those
in the group I showed better development. This indicated the
‘higher efficaey of natural oestrogen, eventhough the number of

anlinals used'in'this sxperiment was sma;;.

/

In 21l the animals the mammary gland showed marked develop-
ment during the eerly days of induced lactation. This was in
agﬂeemeni.with the observations of Howe gjygl. (1975) who found
fuyther é?largement of the matmaxy gland during the initial

-

steges of induetion of lactatién.'
Lactation |

Mlkine was commenced in all the animals on the 218t day
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aftor the first injection except in two heifers (Nos: 514 & 473 )
in which it was commenced on the 13th and 20th day reapeétiﬁekya
Smith and Schanbacher (1973) reported that the treated animals
came into lactation within a period of 11=21 days after- the
firet‘injection. Smith et al. (1973) also reported that the
everage time taken for the initiation of lactation was 19.6 days.
In the present work the induced lactaiion began during the period
"of 13=21 days end this wés in conformity with the findings re=~ .

ported earlier.

Lactogenesis,'dezinéd aé yieiq of at least one kilogrgm
of secretion in 24 houré,‘was noticed in seven out of the 11 |
saimals used in this éxperiménf. In other words, 63 por cent
oi ﬁhé animals ugsed for the ezperiment iesponﬁed favourably to
the treatment. Out of these seven animaia,three yielded more
than three litres of milklper day. The highest daily yielﬂl
reécorded was 4.3 litres, in heifer No. 475. T he lowent yield

in thip experiment was 140 ml from cow Fo., 203,

Variations in response to the hormore treatment have been
reported hy seferal workers (Meitea. 1961; Smith et al. 19733
and Golliecr g% al. 1975b), Induction of lactatibp was obgerved
in 38 out of 48 cows in a study made by Smith,éi‘g;- ($973).
Géllier}gﬁ,gic (1975b) induced lactation in 14 out of the 16
cows uged for the experiment. Vaéiations in reaponse were
noticed in the present study also. Several factors were found

tb be responsible for the fallure 10 respond. It was observed
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that certain ovarian conditions like smooth inactive mfarieé
and the early stage of oestrus qycle at which the treatment of
hormones was started might lead o successful initiation of
lactation whereas persistsnt corpus luteum and midcycle ovariea
with funeticning corpus luteum were 1neoﬁpatible (Smith and
Schanbacher, 1973). The functional status of the endocrine
glands during the treatment period was stated o . ba a contri-
butory factor for the variation in response. The data on
Cestrogen and progesterone 1evelg in the peripheral blood during
enrly laé%ion suggested that during normal lactogenesis in. bovines,
the progestérone lével wag low and the oesirogen level high
(Smith gt al. 1973). The opinion of Smith and Schanbacher (1973)
that o large proportion of variability in response might be due
1o lachk of eontrol of internal progesterone synthesis Qeemed

reasoneblcs

Brb gt al. (1976) svggested that for obtaining better }
reaponse in indwced lactation the treétments were to begin on |
a day between third and eighth day post~oecstrus, -Out of the
total of 11 animals used in the present study, five received the
first injection of the hormones within 3«8 deys post-oostrua
and the remaining 8ix had their first injection within 9«15 daya.
Four animale of the former group yielded more than ‘one litre of
| mills per day uhereaa only three from the latter gave that much
of millk, Therefore the results optainea in the present study
were in agreement with the suggestion of Erb et al. (1976).
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Another possidle ceuse of varfation was the rate of
absorption of the hormones from the site of injection. Smith
and Schanbacher (1974) observed that intramuscular injection
of hormones in alcohol failed to induce iactation. Erb g% al.
(1976 ) injected oestrogen and progesterone in 0il intramuscu-
léﬁly for a further period of five days and found that neither
the interval from last steroid injection to first milking nor
the yield was affected. In the present WOrXk response was
obtained by the intramuscular injection of the steroids in oil,
This indicated that intramuscular route was also effective for

induction of lactation.

Ia.the'presedt work theré were other factors responsibie
for ¢he variations in performénce, The three groups of animals
received three different treatments and there was\signiﬁicant
difference in responsé among these groups. Animele in groﬁp I
were given natural oestrogen and progestérone and all the animals
in this group gave more than one litre of milk per dey during tho
eight weeks period. The animal that yielded the maximun quantity
of milk was in this group.

The animals in the second groub were given siilboestrol
and progesterone for seven deys. Except in one animal (heifer
No. 614) all the other animels gave less than one litre of milk
per day. This might be due to the low potency of synthetie
ceptrogen in comparison to naitural cestrogen. On an equivalent

weight basis oestradiol was reported to be about 10 times as
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potent as stilboeétrol'(Roberts, 1971)s The cow No. 203 whioh

gave the lowest yield was from this group. Strangely emough

heifer Ho. 614 not only gave better yield (3.42 litres) but
also came inte lactation earlier than all the other animals. -
Eventhéugh heifer No. 614 and 480 received the injections within
=3 days poste-oesirus the performance of heifer No. 614 wes
better thereby indicating tha&-there‘were factors other than
the stage of oestrﬁ%é‘responsible for variation in performances
The funetiohal-sta%ue of other endoe¢rine glands, the genetic -
potentiality of the animal for high milk production and better
developad udder before the treatment might be.the other factors

contributory for the better performance.

Among the animals in group'III, two heifers gave more
than ome litre of milk per day. In this group éventhough the
eow did ﬁmt yexrform well o0 the’treatmentk?he average performanco
of the animale was better than those of group II. Both these

 groups received stilboestrol but the duration of treatment was

differents The steroid treatment given to this group for an
extended périod resulting in the prolonged hormonal stimulua
for mommary gland developmént might be a cause for the better
performance. The average daily milk yield of the different
grdups of animals showed that the yield in group III nearly
equalled that in gronﬁ I. There was one cow less in this group
end addéd to this the faet that cows genera}ly responded less
forourably in this experiment might have been the contributory
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factor for the betteg average daily milk yield in this group.
Erb gt al. (1976) estimated the excretion of hormones. in the
urine and concluded that initramuscular injection caused rapid
absorption and excretion of cestrogen. So in the third group

of animals the extended treatment period gave more time for

the sierolds to act unlike in the case of the other two groups. .
The amimals in group III hed a better response thon the animals
1é gmoup-Il. Both the groups were given the same steroid pré4
barvations but for different periods. The treatment for a period
of 14 daye was better than for a short period of seven days

when synthetic oestrogen was used instezd of natural oestrogen.

In induced lacfation the period taken o reach the peak
yield was longer. Turner gf al. (1956) found that the enimals
on induced lactation reached the peak yield by about 14 weeks
after the commencement of milking. Smith and Schanbacher (1975)

and ‘Harendran ot ale (1974) reported that a period of 4=7 weeks
was required to reach the peak yield. But Erb gt al. (1973)
obgcrved that eight weeks lapsed before the animals reached
the pegk yield. In the present experiment the time taken by
the different animals to reach the ?eak yield varied from 4«10
- weeks except in heifer ﬂo. 473, in which the same was attained
in two weelts. Cow No. 953 of grdup'I and heifer Nos., 536 and
642 of group III took more time to reach the peak yield, Cowie
et 21+ (1965) and Narendran gt al. (1974) reported the presence

of numerous immature alveoli in ;he mammary gland developed by
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the injection of exbgenous steroids. The brblonged tine taken
to attain the peak yield was attributed to the time taken for
the maturation of these immature alveoli: The above finding

- was confirmed in the present work since gsome of the animalas
which were poor yielders in thé beginning gave better yield
subsequent o the regular milking stimulus.

Physical Properties of Milk

In general the colour of milk collected during the first
foew days of lactation from the experimental animals was similax
$0 colostrum from the postpartum cows. However, in the cow
Nos. 584, 408 and 203 the milk was lighter in colour. The milk
from heifer No. 486 and cow Nos. 903 and 953 was blood tinged
due $o capillary bleeding which diaappeared without any treatment.
The yellowish colour of colostrum persisted more in heifers than
in the postpartum cows. Folley and Malpress (1944) obsorved thai
gsecretion induced by treatment with sterocid hormones remained
coleostral for longer periods and changed graduvally to milk of

normal composition.

On the first day of lactation the lactometer reading of.the
milk ohbtained by the induetion of lactation was lower than that
of the milk from the control animals. Variations due to indi~
viduals, low milk yield and low total solids content might be
the reason for this. Similarly the milk of induced lactation
took longer time %0 become negative for clothnrboiling tent.
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In the cows this time was longer. The presecnce of blood and

the high chloride content might be the reason for this in the

COWSe
Composition of Milk:

Fag.
in the first day milkfthe'fat content varied among the
individuals within the groui; but there was no gignificant
difference between the groupa..'mhis wide variation scen on
the first day got reduced on the eighth day 6nwards. Foligy
and Melpress (1944) and Perrin (1955) reported that the in-
creage ‘in fat percentage was sldwer during the first seven
days as compared to the cows on normal lactation. The present
work showed that the fat percentsge in the first and eighth
day milk of the indgced lactation was slightly lower than that
| in the milk of control animals during the same period, But
this difference was not significant. The fat perbentage in
the milk collected on the 218t day was slightly higher than
that in the control cows. Narendran g al. (1974) reported
that the.difterencé in milk yield between the induced and
normal lactations may account for some of the differences in
the fat and protein percentages in milk. In the present work
the fat percentage in induced lactation milk was not signi-
ficantly different from that in the milk from postpartum

control cowse
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ggateth.

The sampléé of milk collected from the animals-of the
first énd second groups contained significantly lower percent-
age of protein as compared to those from the control group.
Narendran gt al. (1974) reported that short term hormone
therapy and rapid lactetional response might be the factors
involved»in the low protein percentage. 1In heifer Noss 473 and
614 which came into lactation earlier than other animalﬁ, the
Protein percentage in milk was lower. In the third group of
animals which received the treatment for a longer period the
protein percentage was higher than’in'the other two groups.

The findings in the present investigation were in agreenent
with those of Nérendran,g§1g;. (5974). In the milkvcollected
on the elghth day there was no statistically &ignificani aiffe-
rence in the percentage of protein between the milk of control
and experimental animalﬁ._ Folley and Malprees (1944) and
Perrin (1955) reported higher protein percentage in induced
lactation milk, Erb‘_i al, (1976) also reported that the total
'protein in the milk from induced lactation was higher by one
per cent than that in the normal milk on the seventh day and
this difference disappeared by the 42nd day. In the Present
trial the proiein pércentage was a little higher in the milk of
aninals on induced lactation on the Sth and 24st day. But this
difference in the percentage of protein was not statistically
significant.
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In_ac‘tgse.

The lactose content 1ncz?easod more slowly during the
first seven days in the milk from induced lactation as com=
pared to normal milk (Folley and Malpress, 1944). In the
present investigation also it was found that the lactose
content was lower in the first day milk, DBut the difference
was 1ot statistically significent. In the milk collected on
the elghth and 218t day the lactose content was not different
from that in the milk of the postparium control animals for
the corresponding period. So with regard to lactose content
the milk from induced lactation was similar to that of the
milk from the control animals. This was in agreement with the
findings of Narendran et al. (1974) and Erb ey _e_];. (1976 ).

Tbtal golids.

The total solids content in the milk cbllected on the
first dagy of induced lactation was significantly lower than
that in the first day milk of the control animalss This was
attributed to the lowér contents o; protein and lactose in the
ina#ced lactation milk during the early sﬁagés.‘ From the
- eighth day onwards no significant difference was présent in
the total sollds content between the milk of induced lactat~
ion and the postpartum lactation. The milk from induced
lactation was similar to that of the normal lactation in its

total solids content.
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The ash content in milk of the first two groups was
lawer'than that in the control. But this difference also ﬁaa
not statistically signiﬁicanf. On the.eighth day of lactation
the agh content in the milk from the induced lactation animals

was equal o that of the milk from normgl animals.

As regards the éomposition of milk in induced lactation
it was observed that the type of changes that ook place in
the guantity of its components was similar to that in the milk
from normal animals. Contrary o the observations made by
Pinteiro gt al. (1974) an initial colostral stage was present

in 211 the animals which were'induéed to lactate. The dbaerv

'vations made in the Present study with regard to the fat,’
\protein and lactose were in agreement with those of Shalash

et al. (1963), Fulkerson and McDowell (1974), Narendran et al..
(1974), Collier gt al. (19759 and Erb ef al. (1976).

Effect of Hormones on the Blood Values

Erythrooyie countg.

Iilot ruch data was available fegarding the effect of the
hormcnes on blood values. . It was expected that the changes
in induced lactation would beigim;lar to those during pregnancy
and early lactation., The enythroqyte count during the entire
Period of gestation was estimated by Morris (1944). He found
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thaﬁ the erythrocyte count decreased in the latter half of
gesta$16ﬂ and returned to normal within 15 days after pariu-
rition, This deqreaae in the erythrocyte count reaultﬂdot:om
an increase in both plasma and erythrocyte volumes. However,
the increment in plasmafvolumé was larggr than that of the'
cireculating erythrocytes. vmhie disproportionate increase in
plagng volume caused a decrease in the erythroqyté eount
(239214 ond Brinkman, 1972). Nirmalan and Nair (1971) observed
thet pregnant and lactating cows had lower enjthrocyté count
than nea=-pregnant and noﬂ-lactaxing cows. In the present work
it was oeen that there was a significant decreasa in the ery=-
throeyte count.during.the treatment-per;od in all the three
grouns of animals used for the experiment. This was in agree=
ment with the findings of Morris (1944), Firmalsn and Nair
(1971), ireacher gt al. (1975) and Rawlands gf al. (1975). The
average reduction was 0.99, 0.69 and 0.69 x 106[mﬁ3 in the
groups I, II and 11T respectively. I{ was found thet the re-
duetion ﬁas significantly higher in group I then that in the
other two groups. This might be due 0 the higher potency of
natuval oestrogen. The difference in the erythrocyte count
during the treatment and the post-~treatment periods was not
significant. The fact that the poste=ireatment values were
taken within a period of seven days after the last ihjectioh
might have been the cause for it. - There was significant diffe-
rence hetween thg cows and the heifers in the enythrodyﬁe count

teken during the different periods. Caleculation of the nofmal
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deviate 'u' showed that this difference was due t0 the diffe-~
rence that existed before the experiment. Variation in ery-
throcyte count due to age was reported by Holman (195%),
Greatorex (1957) and Schalm (1965). It was observed that
during induced lactation there was a significant decrease in
the erythrocyte count both in the heifers and in the cows and

that the decreage was higher when natural oestrogen was given.

Haeroglobine.

tventhough Morris (1944) and Treacher (1975) reported a
reduction in the haemoglobin content durihg Pregnancy ilirmalan
and Nair {1971) did not observe reduction in the haemoglobin

concentration during pregnancy or léctation' In the present
trial it was found that there was a éignificant reduction in
the haemoglobin concentration during the treatment as well as
the post-treatment periods. éhe reduction of haemoglobin con~
tent was more in the animals in group I, but this difference
was not statistically significant. It was obsérved that both
natural and s&nthetic Oestrogen and progesterone reduced the
haemOglobin'conoentratioh during the treatment period. Due %o
the differences in hasmoglobin content that existed between the
cows and the heifers before the exéeriment. there was a diffe~
rence in the haemoglobin cohteht in the same categories of
animals during the period of treatment. Differences in the
haemoglobin content in the blood of cows and heifers were re=-
borted by Holman (1956) and Schalm (1965). Ag the post-treatment
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values were taken within a pericd of seven deys thore was no
significant difference between the values during treatment. -

and post-treaiment perioda.

Plasma protein.

A1l the animals in'the three groups showed significant
increase inxthe plasma protein concentration during the treat~
ment beriode Herakfgglg;.-(1975) reported an increase in the
serum prbtein éuring the early days of lactatiom in sows. In
birds the injection of oesirogen caused an inerease in plasma
proteline. éhe inerease was due tb increased production of
protein in the liver (van Tienhoven, 1968). The injection of
gteroide might ha&e increasad thé protein syathesis in cows
alsos  TFhere was no significant difference in plasma protein
during the treatmenf as well as the posgie=treaiment periods.
Similarly theie was 00 significant difference between the
effecty of natural oastroéan and synthetic cesirogen on the
concentration of plasma protein. However, statistieal anslysis
reveaied significant difference between the plasma protein
congent in the cows and in the heifers. This difference was
found 0 be not due o the differvence in response to the
hormones (u = 0.7%65). It was noted that injection of toth
natural and synthetic cestrogen combined with progesterone for
the induction of lactation caused an increase in {he concentrat-

ion of plagma proteinse.
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Packed cell volume.

Reduction in packed cell wolume during pregnancy had been
reported (Morris, 1944 and Treacher et al. 1975). In the present
investigation it was found that there was a significant decrease
in the packed cell volume during the treatment period in all the
experimental animals. This was attributed to the reduction in
the erythrocyte count. But during the post-treatment period as °
compared 10 the treatment period there was significant increase
in packed cell volume. Since no corresponding increase inlthe
erythroeyte count was noticed this might be due {0 variation in
the corpuscular volume. The animals of the different groups had
eipnificent difference in the packed cell volume. During the
treatment periocd the reduction in packed cell volume wae 4.37,
2.70 and 2450 per cent 1n,group$,1, II and III respectively. The
decreose was more in the animals of the first group and thié
would have been due to the higher potency of natural ocestrogen.
Similerly there was a significant difference in packed cell
volume between the ecows and the heifers. This difference was
found %0 be due to the difference thét exigted in the animals
even bafore the commencement of the treatment. Packed cell

voluze was found to decrease during induction of lactation,

liore data from a larger number of animals will be required
40 arrive at 2 definite conclusion regardingz the changzes in blood

values that ocecur during induced lactations
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Effect of Induction of Lactation on Health
and Reproduction

Cn the second day of the injection heat symptoms were
manifested by most of the animals and persisted for two to
three dgys. In two of the animals heat symptoms of a mild
nature were seen intermittently throughout the treatment
reriocd. General excitement and relaxation of the sacro=-
seiatic ligament was seen even beyond the treatment period.
In earlier works where oestrogen alone was given for induction
of lactation many of the typical signs of nymphomania were
elicited by the animals (Folley and Malpresas, 1944 and Heites,
1961)s Vhen oestrogen and progesterone were given for long
periods none of the undesirable features were exhibited
(Purner et als 1956). In the short duration treatment Smith
and Schanbacher (1973) and Erb et a2l. (1973) observed heat
symptons of transient nature during the {reatment period and
for 2=-4 weeks thereafter. Cystic ovaries were obeerved in
some of the animals after the treatment. In the present work

none of the animals developed cystic ovariea.

Regular oestrus of normal duration was seen in four
helfers and two éows between 42 and 57 days. One cow and three
heifers were inseminated when they came in regular heat for a |
second time and Pregnancy was confirmed in all of them, Normal
reproductive functions after induction of lactation had been
reporied by several autths (Pinheiro et al. 1974 and Collier
et als 1975b), These results indicated that induction of
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lactation was not hazardous to the future reproductive per=
fopmance of the animalgs. On the other hand it was seen that
infertile animals, if induced to lactate, might come into

regular reproductive cycles later.

Buriné the induction of lactation an inecrease in body

KT‘weight in the experimental znimals had been reported (Eéhike

et als 1952 and Turner et al. 1956). BEspecially in beef
cattle body weight geins had been observed by the feeding or
implantation of oestrogen(Macdearmid and Preston, 1969; Robles

» and Cunshow, 1974 and Anderson et al. 1975). So it was quite

logical 40 expect gain in weight in animals which were induced
£0 1&9%&@@; In the present work it was seen that there was no
increcse in body weight in the cows. But there was a slight

reduction in the body weight in all the heifers.

In general, the usage of hormones for the induction of
lagtation did not bring about any adverse effect on the health

of the animals.
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~each of cows and heifers using natural and synthetic oestrogen

along with progesterone.

Three groups of animals, each comprising of two cows and
two helfers, were uséd for the experiment. One group of ani-
mals<g%%§§given natural oestrogen (oestraaiol”diprapionato) and
prégesterOﬂe at the rate of 0,05 mg aﬁd‘0.125 mg per kg body
weight respeoti&ely at 12 hoﬁr‘intervala consecutive;y-xor seven
days. The second group of animalscééggggiven synthetic oestro-
gen (Stilboestrol dipropionate) and progesterone, the dose and
duration being the same as in the first group. Synthetic oesfrc—
gen and progesterone at the rate of 0.10 mg and 0.25 mg per kg
body weight respectively were given to.the-animals in the third
group on alternate days during a period of 14 deys. All the

injections were given intramuscularly..

There wag significant development‘of the udder in all the
animals except one cow in group I. Appreciable development of
udder was noticed in the animals in group II. In one of the
heifers of this group the development was very marked. The
development of udder in fhe animals in group III was remarkable
' except in one cow. Tﬁe development of the udder in the heirers‘

was befter than in the cows.

| lactation commenced on the 21at day after the first
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injection in all the animals except in two heiferg. One heifer
from each of the groups I and II came into lactation earlier.

The peak daily milk yield during the first 60 days ranged from
140 ml 40 4300 ml. The highest milk yleld was obtained from

~one of ﬁﬁe heifers in group I whereas the lowest yield was from
ong of the cows in group II. The average daily milk yield of

the three groups was 1766, 942 and 1638 ml for growps, I, II and
II1 respectively. The average daily yield of the cows was 591 ml
while that of the heifere was 2520 m;; Seven out of the eleven
animals gave more than one 11tr¢ of milk per day. '

“he peak yield was attained in the experimental animals
within & period of 4-10 weeks except in one heifer which reached

the peak yield in two weeks,

The composition and properties of the milk obtained from
the experimental animals were compared'with the milk from four
postparium.cows. In general, the colour of the milk from the
experimental animals on the first day of lactation was similar
to that of +the coélostrum fiom the normal cows. From the eigh{h
- day onwards tie gglour of milk from all the experimental animals
was similar téﬁ%ﬁéinormal milk. The milk from the exparimeg;z}
animals on thgﬂ{{ggt day gave a lower lactometer reading but On
_the eighthda;f%hezlactometer reading was within the normal rangae.
The milic of the experimental animals took more time to become

negative for clot~on-boiling test amd this was horg marked in

the cows than in the heifers.
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The chemieal composition of the miik with respect t0 fat.
protein, lactose, chloride, total solids and ash were eatimafed
an& the valueq were compared with those of milk from poatparfum
cowse. It was toqnd that on the first day of lactation the milk
fron the'experimental animals had less protein and total soli%§?
content. DBut on the eighth day of lactation the composition of
milk from the experimental aﬁimals Qas not significanfly\dirferent
fron that of thé°milk from normal COwWS. ‘ih the 21st day of lacta-
tion the milk from the animalscnindnced lactation had a slightly
higher protein and fat percentage eventhough the ‘difference was
not statistically significant, 1In general the milk fror the
animaly of ' induced lactation had similar qualities to that (0f)

Athe mi%@)from postpartun eows.

The blood values of the animals were éstimated before,
during and after the treatment. There was a significant reduct-
ion in e:ythroqype ecount, haemoglobin concentration and packed
cell volume in all the animals in the three groups during and
after the treatment period as cbmpared t0 the pre-treaiment
Period,- jhe decrease in erythrocyte count was more in the
animals in group I. The plasma protein was higher in ths animals
during the treatment as well as the post~treaiment periods. The
significant differences in blood values between the cows and the
heifers noticed during the treatment and post~treatment periods,
on statistlcal analysis, revealed that the differences were not

due 0 the hormone treatment.
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Heat symptoms were exhibited by the animals on the second
day of the treatment. 1In some animals heat sympioms of transiént
nature were seen throughout the treatment perigg. Normal cestrus '
was seen in two cows and four heifers from 4%4§% deys after the
commenoemeﬁt of laotatipn. ' Four animals-were inseminated and

all of them got conceived. .

The body welght of the cows remained unchanged but slight
decrease in body weight was observed in the heifers immediately
after the treatment period. '

It wés observed that oestrogen, either in natural or synthe#
tiec form, fogether with progesterone was effective for induoing
laétation in cattle.' In the geven«daya/treatment method natural
oestrogen was found to be more effective than syqthetic vestrogen
in the oestrogen-progesterone combination. Synthetie ocestrogen
and progesterone combination when given for a longer period pro-
ducéd a better response. Inductioﬁ of 1aétatioﬁ was more succes-
sful in the heifers than in the cows. - The composition of milk
from animalg on induced lactation was not different from that of
normal millke The regaining of reppoductive efficiency in some of
the problem breeders was an added advantage of the technique.
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ABSTRACT

. A trial to induce lactation in cows and heifers using
the hormones oesiradiol dipropionate or stilboestrol dipro~

plonate in combination with progesterone was conducted;

The experimental animals comprised of sii each of
heifers and cows divided into three groups of two each of
cdwa and heifers. Natural oestrogen and progesterone were
given toc animals in the first group at the rate of 0.05 mg
.and 04125 mg per kg body weight respectively at 412 hour
intervals conseéutively for seven days. The animals in the
8econd group received synthetic oestrogen and progesterone
at the same dose and for the same duration. Animals in the
third group were given synthetic oestrogen and progéaterone
at the rate of 0.10 mg and 0.25 mg per kg body weight res-
pectively, on alternate days, during a period of 14 days.

There was considerable udder development in all the
aninals. The development was more in the animals of group I
and III 4n comparison to those of group II. The heifers
exhibited pronounced udder development than the cows.

lactation commenced within a period of 13-21 days after
the first injection in all the animals. The milk yield
reached the peak within a period 6! four to ten weeks. The
veak yield varied from 149 ml to 4300 ml. The average milk
yield per day in the three groups during the period of the



first 60 days was 1766, 942 and 1638 ml for groups I, II and
IIT respectively. The yield obtained fpr group I and III was
gignificantly higher than that for group II. The heifa#s gave
better yield than the cows. .

The composition and properties of the milk obtained from
the induced lactation was compared with those of the milk from
normal cows. It was found that on the eighth day omwards there
was no significent difference in the composition snd properties
of millt obtained from the experimental animals as compared to
those ﬁilk from postpartum cows. In genéral the milk from the
aninals of induced lactation had similar qualities to that of
the milk from postpartum cows.

The erytihrocyte count, haemoglobin cohcentraxion and packed
cell volume decreased and the plasma protein'increased during the
treatment as well as the post-treatment periods in compariéon to

the pre-ireatment period.

During the treatment period the animals exhibited symptoms
of heat. HNormal oestrus was observed in six animals within 42-57
days from the commencement of lactation. Four of them were in-~
seminated and all of them conceived., The body weight remained
unchanged in the'cows but the heifers showed a slight decline in
body weight.

Both natural and synthetic oestrogen along with. progesterone
were effective in inducing lactation, Natural oestrogen in com=-

bination with pfogesterone wés more effective in short duration
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treatment. When the synthetic oestrogen along with proges-
terone was given for a longer period better results were
obtained than short duration. The induction was more Success-
ful in heifers than in cows. Regaining of the reproductive
efficiency in some of the problem breeders was an added

advantage of the technique adopted.



