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Abstract

The present study evaluated the efficacy, lacta@sponse, certain attributes of the milk induced plasma alongwith repro-
ductive changes periodically from day 5 to 75 usant3 day protocol (day of first injection as dayoi diethylstilbestrol, hy-
droxyprogesterone caproate and dexamethasonealfofa22 non-lactating and infertile/sterile Jersegsshred cows (G1=19,
in goshalas; G2=3, with individual farmers) weredisin addition, normal postpartum cows (C=5) wae® used to compare
normal and induced milk. The overall efficacy oé throtocol was 31.8% (21% in G1; 100% in G2). Thik iyield at all re-
cordings (five) was significantly higher in G2 th&d, the average being 1.0 and 3.6 L/d, respegti#{cept for low milk Ca,
especially in G1, comparable Na, K and Mg, dectingstrogen and IGF-1 (Insulin-like Growth Factorby)day 30-35 and
normal specific gravity and fat percentage at diifi¢ evaluation intervals (two to six) in the inddcmilk suggested it to be
safe for consumption after one month of inducti®here was a significant correlation in Ca and Mgaamtrations between
blood versus milk as well as with increase in milk quantitydifferent days of lactation in the induced cowsttker, 2 of the 3
G2 chronic repeat breeder cows became pregnarteHBCS in G2/ersus G1 (3.3 + 0.1versus 2.7 + 0.14) was the probable
reason for superior efficacy, better lactation ogse and setting up of pregnancy in G2.
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Artificial induction of lactation revitalizes thergduc- M aterials and M ethods
tion potential of the infertile/sterile and unprative cattle.
Earlier, estradiol-1F has been used in Indian cattle
(Chakravartyet al. 1981a; Deshmukét al. 1992; Moharet
al. 2010) other than Jersey, the mainstay breed m&khal
and other hilly Indian terrains. However, breediatin in
lactation response (Jewell 2002) and minerals itk mi
(Chauhan 1999) underscores the need for systestatic
ies per se using easily accessible estrogen derivative. Fur-
ther, induced milk becomes a concern, as dietally/es-
trogen increases the incidence of breast and dieaiteers
(Ganmaa and Sato 2005). Milk insulin-like growthtéa-1
(IGF-1), not reported in Indian studies, may repasteuri-

The cattle selected were Jersey crossbreds (codis an
heifers, unto 62.5% exotic germplasm) and were non-
lactating, non-pregnant with adequately developgeadstand
udder. The cows belonged to gaushalas [G1; n=1%jdi+
vidual farmers [G2; n=3]. A group of normal postpan
cows from the University Dairy Farm, at lactatidage cor-
responding to the induced cows (non-lactating), ket as
control [C; n=5]. The G1 cows were provided rougtsmg
with little or no concentrate which, however, wédseg in
variable amounts to G2. One week prior to indugtithre
cows were given a dose of Albendazole (15 mg/kgldarg
1500 mg / bolus; Vetoquinol Indian Animal Healthriied,

zation and cross the intestines undigested to aser¢he Mumbai) and provided 1.5 kg concentrates and 30ngral
propensity of colon, breast or prostate cancerstéip and mixture during induction (13 days)

Samuel 1990) in humans. Hence, with a holisticniptthe Before induction, BCS (Edmonscet al. 1989), live
present study evaluated the response and milk tguali
Jersey crossbred cows injected diethylstilbestralgester-
one and dexamethasone.

weight and reproductive status (recorded everydhb uhter-
val) by transrectal palpation was recorded. Thetqmol was
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initiated during the luteal phase and comprisethivAmus-
cular injections of diethylstilbesterol (Miss-MagjirVeteri-
nary; 10 mg/ml; Inmac Laboratories, Bangsipura,j&in-
0.07 mg/kg of b. wt.; hydroxyprogesterone capro@e
Depot; 250 mg/ml; Sarabhai Zydus, Ahmedabad) nfg2
kg of b. wt. from day 1 to 10 and dexamethasoneusod
phosphate (Dexagee; 4 mg/ml; German Remedies, Mum-
bai) - 14 mg/d from day 11 to 13. The day of firgection
was day 1. All the cows were given 30g Galog (India
Herbs, Saharanpur) orally for two weeks from dagttip-
ping of teats and udder massage began from dayh&. T
induction was considered successful in cows produci
1Litre or more milk/d during the investigation pmtiof 75
day. The day of appearance of udder secretiorstion

of lactation and milk quantity (L/d) at differenaygs (day
15, 30, 45, 60 and 75) was recorded.

Estimations of Na, K (flame photometry; Systronics
Flame Photometer 129), Ca and Mg (Atomic Absorption
Spectrophotometer; Perkin Elmer Analyst, 400) inobl
plasma and milk (day 5, 15, 30, 35, 50, 75); tetttogen
and progesterone in skim milk (day 15, 30, 50,af%) IGF
-1 in plasma and skim milk (day 5, 35) (ELISA; stard
kits using DRG Instruments GmbH, Germany) were unde
taken. The analytical sensitivity, the inter- antta-assay
coefficient of variation of estrogen was 9.714 pg/fii39%
and 4.01%, respectively. The corresponding values f
progesterone were 0.045 ng/ml, 6.63% and 5.7% and f
IGF-1 were 1.29 ng/ml, 7.45% and 5.63%, respegctivel
The milk specific gravity (lactometer) and fat cemt
(Gerber's method) were evaluated in day 15, 30 4hd
samples. The data were analyzed using Tukey-Kramer
multiple comparison test of ANOVA or Student’s test.

A difference of P<0.05 (at least) was consideredigsifi-
cant, whereas P=0.10 was a tendency for differefhe.
entire statistical analysis was performed using %AS
(Statistical Analysis System).

Results and Discussion

Induction of lactation was successful in 21% G194/
cows) and all the cows in G2 (3/3 cows), the oVesat-
cess being 31.8%. Using similar drugs, a much mighe-
cess of 82-100% in exotic (Sawyetral.1986; Ryaret al.
1988) and a much lower success of 53% in Indiasscro
breds (Chakravartgt al. 1981a) was reported. There was
no difference in Glersus G2 on the day of appearance of
watery/honey like secretions (4.2 + Ou&sus 6.6 + 1.8)
and initiation of lactation (10.0 + 1¥ersus 12.3 = 1.4).
Using a similar protocol, lactation was initiateetlveen 9
to 14 days (Chakravartgtal. 1981b). The milk vyield
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increased gradually and was higher (P<0.05) inv&2us
G1 at days 15 (0.5 £ Oxrsus 0.2 = 0.0L), 30 (2.9 + 0.2
versus0.6 £0.1L),45(4.5+1.0ersus1.1+0.1L), 60 (4.9
+10versus1.5+0.1L)and 75 (5.2 + 1¥ersus 1.4 £ 0.1
L). Higher live weight and BCS in Gi&rsus G1, 346.7 +
14.5 kgversus 269.0 + 30.3 Kg and 3.3 + Oversus 2.7 +
0.14) respectively, could be the reason for differenge i
lactation response and induction failures in cawsfgosha-
las that had lower live weight (259.46 + 9.9 kgdaBCS
(2.6 £ 0.2). The average yield for all the dayspiesent
study was 1.0 L/d in Gand 3.6 L/d in G2respectively.
Much higher average of 7.83 L/d (Sawyerl. 1986) and 5-
6 L/d (Chakravartyet al. 1981a; Sawyeet al. 1986; Ryaret
al. 1988) has been reported which may be due totsrént
potential of high yield. The peak milk yield in G1.42 +
0.15 L at day 60) was less than G2 (5.20 * 1.50 dag75).
In the Indian crossbreds, a peak of 551 L at 2Ekkse
(Chakravartyet al. 1981a) and of 4.5 L at day 31 (Agrawtl
al. 1993) have been reported.

The plasma Na concentration did not differ muchegit
within or between groups and was comparable to abrm
range of 132 to 152 mEg/L (Kaneko 1989). The mila N
(range: 15.7 + 2.1 to 23.1 + 1.2 mEq/L) resemblearan
closely to Jersey (20.4 + 0.4 mEg/L) than JerseiRed
Sindhi crossbreds (22.0 0.4 mEg/L) (Chauhan 1999)
Slightly higher milk K of 3.9 to 5.8 mEqg/L (Kaneki®89)
and 4.97 to 5.07 mEg/L from early to mid lactation
(Manzooret al. 1994) has been reported. Milk is an intracel-
lular fluid and therefore contains large amountkotom-
pared to plasma (Schmidt 1971), which was evidergre-
sent study for most lactation days. Compared tth€ milk
K in G1 and G2 was comparatively higher for neally
lactation days, which augurs well with higher nplétassium
in low producing cows (Harrisogat al. 2007). The average
milk yield in C group (6.62 + 0.52 L/d to 7.10 +5@. L/d
from day 15 to day 75) was higher than G1 and G® (#1).
Much higher milk K concentrations of 34.1 to 47.FEqi
(Manzooret al. 1994), 31.8 £ 0.6 mEqg/L in early lactation to
26.5 £ 0.8 mEg/L in later lactation (Chauhan 1988ye
been reported. Variation among different studiesldtde
due to difference in dietary K (Harrisat al. 2007). The
plasma Ca in C, varyingly higher than G2 and Gnast
lactation days, was close to 97 to 124 mg/L in iexobws
(Kaneko 1989), but much higher than 12.4 + 0.2 ing/d
(Hadzimusic and Krnic 2012). Plasma like trend was
corded in milk Ca with highest and lowest value<irand
G1 leading to most of the significant differenc&ke Ca in
milk comes from the blood Ca, which is derivednir the
feed and from the skeleton (Schmid71). Hence,
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consistently lower milk Ca in G1 compared to the ¢62-
firms a better nutritional status in the latter.eTaverage
milk Ca concentration ranged from 120.8 + 2.6 mgddl
130.7 £ 2.5 mg/dl without much effect of breed atage
of lactation (Seret al. 1989, Chauhan 1999). The plasma
Mg, barring day 5, remained consistently lower ih &d
differed significantly from C and G2 at most dayi$ie
correlation of each mineral between plaswmeesus milk
concentration and milk concentratiovessus milk quantity
in the induced cows, at different days of lactati@vealed
significance for Ca and Mg. This implies (i) tramsbf Ca
and Mg from plasma to milk and (ii) sustained irEs® in
milk Ca and Mg concentration with the increase iitkm
quantity and is in complete agreement with Noeaal.
(2012) recording a significant (P<0.01) positiveretation
between the blood and milk parameters for Ca ancblvtg
not for Na and K.

Gradual decline in milk estrogen with progressidn o
lactation in all groups of present study corrobedao 180
+ 73 pg/ml at d 15, reducing to 95 + 32 pg/ml &tA(Erb
et al. 1976). Relatively higher estradiol concentratiafis
430 pg/ml and 330 pg/ml at day 16 and 32, respelgtiv
have also been reported (Harnessal. 1978). In Indian
cattle, estrogen concentration in induced tpastpartum
milk have been relatively higher (210.0 + 50.0 usrg70.0
+ 20.0 pg/ml) (Narendragt al. 1979) or similar (59.1 pg/
ml versus 54.7 pg/ml) (Moharet al. 2010). In contrast, the

postpartum milk had 30-80 pg/ml of estrogen thas wade-
tectable in induced milk (Agrawadt al. 1993). Except for
higher milk progesterone at day 15 in G1, it did mary
among different groups. Noticeably, milk progesteran C
was lower than induced cows (Table 2). The 15 dages-
terone values simulated to a previous study, simifly
higher progesterone in induced (1.5 + 0.0 ng/nfiantnor-
mal (1.3 £ 0.0 ng/ml) milk (Mohaet al. 2010) as against
nearly similar concentration of 2ng/ml from daydbday 30
in induced milk has been reported (Agrawiil. 1993). In
contrast, induced cows had relatively higher prtegese at
day 15 (5.1 £ 1.2 ng/ml) and 42 (3.9 + 1.5 ng/rl)k(et al.
1976) and still higher average of 15.1 + 6.2 ngnl8.1 +
2.2 ng/ml over a 30 day period (Harnessl. 1978; Zhouet
al. 2009). Hence, a precipitous decline in milk estrognd
IGF-1 by day 30-35 makes the induced milk to be af
human consumption one month after induction. Thailav
able literature focusing exclusively on estrogentent indi-
cate the induced milk to be safer for consumptiiter 2 to 3
weeks of induction (Mohast al. 2010). Variation in estro-
gen and progesterone concentration in the mdlumilk
among different studies may be attributed to déffees in
the molecules useper se (Harnesst al. 1978), method of
estimation (Narendramt al. 1979), duration of treatment
(Deshmukhet al. 1993), endogenous contribution (Sawster
al.1986), vehicles used, interval between two injexgtio
(Harnes<t al. 1978) and quantity of milk produced (Sawyer

Table2. Average (Mean + S.E.M) milk estrogen (pg/ml), pretgeone (ng/ml) and IGF-1 (ng/ml) at different dayactation

in C (n=5), G1 (n=4) and G2 (n=3)

Hormone Group Day of lactation
Milk
15 30 50 75
Estrogen C 233.8+18.8 114.2 +25.6 99.0 +18.8 103.8 + 63.6
G1 311.5+82.% 81.7 +31.8° 84.3 +36.6 121.0+52.4
G2 169.6 +41.9 354.3 +55.8 109.0 + 5.6" 51.6+14.3
Progesterone C 0.9+0.02 0.8+0.01 1.0£0.1 0.8 +0.03
Gl 31+08 1.8+0.6 1.7+0.6 1.7+05
G2 1.0+0.12 1.0+0.02 1.7+0.2 1.7+0.3
Day of lactation
Plasma Milk
5 35 5 35
IGF-1 C 87.8+22.4 67.8+14.0 155.0 +3.8 101.4 +23.4
G1 87.3+20.1 98.5+19.0 190.1 +10.12 142.0+ 8.7
G2 447 +31.6 97.0 +28.0 144.0 +3.12 112.6 +25.0

Values with different superscripts differed sigeafntly ¢° within same row and? within same column at P<0.0%% ®"within same row at

P<0.01)
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et al.1986). The later factor appears to be of greatifsign
cance as estrogen and progesterone in milk of adluc
cows were approximately twice as concentrated ahen
normal post-partum milk (Harness al. 1978; Deshmukh
et al. 1993). The plasma IGF-1 concentrations in differe
groups did not differ, whereas the milk IGF-1 ay @awas
varyingly higher than the day 35 concentrationslinthe
groups (Table 2). The IGF-1 is a tissue mitogen emnd
creases the number of milk secreting units (Scha8dtl).
Higher IGF-1 in milk than plasma is a testimony itsf
localized production in mammary tissue (Epstein 8acth-
uel 1990).

The average fat percentage (range: 3.5 +0.7 to
5.1+0.7) and specific gravity (range: 1.02+0.02 to
1.03+0.02) that depends on the amount of fat irk,nald
not differ within and between groups at diffet days,

which is an affirmation to earlier report (Deshmukh
al.1993). The induction protocol did not affect repuotion

in any of the cows unlike aberrant estrus activity
(Chakravarty and Razdan 1981) or ovarian cysts ySaet
al.1986) recorded earlier. Two cows of G2, howevecame
pregnant 90 to 120 days after the initiation oftrieatment.

In conclusion, a moderate efficacy, normal milk Igya
and no aberrant reproductive change following itidacby
diethylstilbestrol, hydroxyprogesterone caproatel alexa-
methasone makes it a suitable preposition for naepro-
ductive and infertile cattle. However, a better podndition
dictates a favorable outcome. Though there wasipteags
decline in milk estrogen and IGF-1 by day 30-3%, tise of
induced milk after one month be recommended withioa.
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