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ABSTRACT

Twenty one Holstein cows milked three times daily in a 3x3 replicated
Latin square design were used to determine the effects of daily exogenous
oxytocin on 14-d milk production. The cows were assigned to the following
treatments:1) control group, receiving 1.5 ml of saline 1 min before machine
attachment, 2) animals receiving 15 IU (i.m.) of oxytocin 1 min before machine
attachment at each milking and 3) animals receiving 15 IU of oxytocin 3.5 - 4
min after machine attachment at each milking. Daily milk yield was recorded
and milk samples were collected from each cow, biweekly, for milk fat
determination. The least square means of milk production were 17.5, 20.1 and
18.8 kg for control group, oxytocin 1 min before machine attachment and
oxytocin injection 3.5-4 min after machine attachment, respectively. Oxytocin
significantly increased 4% fat-corrected milk production by 15.1 and 7.3

percent, respectively.

l. Instructor and Assistant Professor, respectively.



Samadi & GGhorbani

Ol S jplas” i

VEINVA-N YR (AYYS)

29 1 (ST § o AP 3 (pigS (oI Og0y98 82,5 S0
Onllan Sl

SLA LN ghans 5 3
;nga&.ulaﬂb@ujdb_,k_:f“_ba&xb *@br)lﬁﬂ-lg-‘«-?b‘_ey L_AJ);-U
ﬁOLrLoiu_:Jt.‘.,oalg_:JL\ 3 6}_}}‘_.:.5 adS_il> td_»b r}b&q)h}b'; Otﬂl . fJB’;

L0l ! cOldws!

0.1.35.‘.:-

J‘iL}_:SLZ:é:@)Dij:J:WJJTS¥bHJﬁM1wJ;-1J VO Gy p 8t

G5 )l e S 53 O (g 9 et A5 (395 a5 g b T/0-F 5 S22
AN o ey 5t ga st g Wl Y Bl ¢kl (gl A2 )
G S VP 2 ndeug a8 ) pa sy ey edd ORI Veyss
(393 33 s> Gy et 5L SO a9 48 Cpuianas LS (6,855 Wl b
‘_;_Ujd:bQL.tja_l..al:-@l_: .LJ&ﬁfQJArJLﬂﬁm):olﬁﬁijé!ﬁ
\Of\L.__..._\..a‘.:_\.,j).'u'qﬁ,a@ﬁjlﬂ@affa—f)ﬁjaj1J,'S&:i;cilwﬁwji

.Mhuoijwdﬁwﬁp wau1ﬁoJ;c-‘auﬂsﬁ—;J3.l:1ﬁﬂju1MJber‘j

120



Effects of daily exogenous oxytocin...

INTRODUCTION

Oxytocin is a nonapeptide amide released from the neurohypophysis
and causes contraction of the myoepithelial celis around the alveoli and
small ducts of the mammary gland (1). It is generally considered to increase
milk production by enhancing milk cjection (1, 8, 9, 15, 17, 18). Results of
previous studies have varied from significant increases in milk production
(1) to no change in either milk (13, 18) or fat (18) yield. Disparale resulls
can be explained by the varied experimental designs employed, small sample
size, alternating treatments, variations in dosage and timing of injections,
and short treatment periods. Studies have involved injections just prior to
hourly milking or injections up to 1 h before milking (8, 15). Such designs
do not take into account the normal physiology of lactation, in which
oxytocin is released inte the blood stream due to normal milking stimuli,
binds to myoepithelial cell receptors in the udder, and stimulates milk
ejection. The objective of the present experiment was to determine whether
an injection of oxytocin before or after machine attachment three times each

day has any cffect on milk production and fat percentage.

MATERIALS AND METHODS

Twenty-one Holstein cows were randomly assigned to treatments at 4-5

- mo after parturition for 14 d milk production study. Cows were assigned to
treatments based on production, parity and calving date. During the pretest
week, cows were evaluated for assignment to the study on the basis of udder
confirmation, and health status. Three treatment groups were assigned.
Control group, receiving 1.5 ml of saline one min before machine
attachment; the group, receiving 1.5 ml (15 IU) of oxytocin one min before
machine attachment (OB group) and the group, receiving 1.5 ml (15 1U) of
oxytocin 3.5 - 4 min after machine attachment (OA group). The dosage of

oxytocin (15 IU) was chosen to provide a rise in plasma concentration of
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oxytocin that would elicit a milk ejection responsc during the machine
milking period (10, 16, 19). Injections (i.m.} were given with disposable
individual 21-gauge needles and 2-ml syringe in the thigh region.

Cows were housed together in a free stall barn and diets were
formulated according to the barn average level of milk production. Cows
were milked in a herring-bone parlor. Premilking udder preparation
consisted only of washing the tecats. Postmilking teat dipping occurred after
each milking with 0.5% iodophor.

Milk weights were recorded at each milking by the use of weight jars.
Daily milk weights (sum of milk weight in the morning, afternoon, and
cvening) were used for statistical analysis. Biweekly milk samples for three
consccutive milkings were taken for each cow. Samples were analysed for
fat percentage.

A 3x3 Latin square design was used to derermine treatment effects;
dependent variables were milk production and fat percentage. Analysis was

performed using the HARVEY (model 1) program (11).

RESULTS AND DISCUSSION

Cows (n = 21) entercd the study at the 4-5 mo post-partum within a 2-
week period during which 33% of the animals represented first, 33% second
and 33% third lactations. Milk production was the sole factor in the model
that was affecied significantly (P<0.01) by oxytocin treatment. The least
squares means and standard errors of the means for milk production, fat
percentage, and duration of milking are shown in Table 1.

Although a number of studies in the literaturc indicated that injection
of oxytocin at milking time increased milk production, considerable
diffcrences exist in the literature. The magnitude of the effect of oxytocin
injection was quite variable ranging from 10 to 12% increases in milk
production in some studies (15) but nonsignificant effect on milk production

in others (17, 18).
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The use of exogenous oxytocin did not affect lactation milk yield
during prepeak and peak milk yield (15, 17), but oxytocin injection increased
milk yield after peak production. In the current study, oxytocin injections
were performed after peak production and increased 4% FCM production by
7.3 and 15.1% for OA and OB, respectively (Table 1).

Table 1. Least square means for milk production and fat percentage by

treatments.
Teratments Actual milk FCM (4%) Fat (%) Duration of
(kg) milking
(min)
X SE x SE x SE
Control 19.8* 0.15 17.57% 0.2 3.0 0.13 8.4
OB 22.6* 0.15 20.1° 02  3.02° 0.12 8.9
OA 21.8° 0.15 18.8° 0.2 3.04° 0.12 12.1
PW - - - - - - 6.5

a,b,c  Means within the same column with similar superscripts do not differ
(P<0.05).

Control = injection of saline (1.5 ml) 1 min before machine attachment at

each milking,

OB = injection of 15 IU oxytocin 1 min before machine attachment at each
milking.

OA = injection of 15 IU oxytocin 3.5-4 min after machine attachment at cach

milking.

PW = pretest week.

Several mechanisms have been proposed to explain the effects of
oxytocin on milk yield: 1) Oxytocin may alter the involution process of
- alveoli during lactation (4, 15). This mechanism is supported by studies with
mice and rats (6), which showed that oxytocin can maintain secretory cell
integrity during latc lactation (15), 2) Exogenous oxytocin may prevent a
normal decline in milk yield due to changes in endogenous oxytocin
secretion. With progressing lactation, the sensitivity of the neuroendocrine

‘reflex is depressed and the amount of endogenous oxytocin in plasma for
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milk ejection is insufficient (12, 15). In the present study, the sudden
increase in milk production of cows treated with oxytocin was noted. The
design in this study allowed for the detection of a sudden increase in milk
production because the usage of exogenous oxytocin started after peak milk
yield. Therefore, 3) exogenous oxytocin may cause a complete evacuation of
milk from the udder at each milking (sudden production increase) (4, 15),
thereby lowering intramammary pressure, which may allow for greater
secretory activity between milkings. Evidence to support the udder
evacuation mechanism is reported in some studies (5, 12, 20). Alternatively,
the secretion of milk from the udder in goats may be limited by an
unidentified chemical in the milk (15), and in cows limitation may also be by
intramammary pressure feedback (20).

In agreement with other research (2, 4, 15, 18), treatment OB or OA
had no significant effect on fat percentage in this study, but changes in milk
fat content, were reported by others during short-term experiments (9, 17).

The cows showed no unfavorable reactions to the daily injections.
Previous work (3) has shown that the use of exogenous oxytocin may affect
the length of the estrous cycle when administered at 100 IU d! or greater. In
this study, cows received 15 IU oxytocin at each milking (three times daily
milking), but had no apparent effects such as uterus movement, increase in
duration of the estrous cycle or increased abortion. However, in the current

study, duration of milking was increased (Table 1).
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