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EFFECT OF PROSTAGLANDIN ANALOGUE ADMINISTERED
USING TWO DIFFERENT ROUTES ON THE INCIDENCE OF
ESTRUS AND SUPEROVULATORY RESPONSE OF FRIESIAN
COWS

M. H. El-Nenaey, Soheir, A. Fawzy and M.M. Mohamed

Animal Production Research Institute, Ministry of Agriculture, Dokki, Egypt.

SUMMARY

A total of 16 cows have been used in two experiments in this study. In the first
experiment, eight cows were divided into two groups. Group A received 2 ml
Estrumate (500 |lg cloprostenol) intra-muscular, while group B received 1 ml
Estrumate (250fLg cloprostenol) intra-vulvular. |n the second experimen, eight cows
were divided into two groups. Group C received 5 ml |utalyse (25 mg dinoprost,
tromethamin) intramuscularly, while group D received 2.5 ml lutalyse (125 mg
Dinoprost. tromethamin) intra-vulvular. The treatments were carried out on day 10 of
the previous estrus. Blood samples were obtained from cows for progesterone
determination. Cows were superovulated with 2500 LU. pregnant mare serum
gonadotrophin (PMSG) on day 10 of the estrous cycle.

In both experiments it was found that the interval from treatment to onset of estrus
was significantly (P<0.001) shorter in groups B and D compared with groups A and
C, respectively. In both experiments it was found that the concentration of serum
progesterone ( X *S.E ng/ml) in groups B and D was significantly higher (P>0.001)
than in groups A and C. Number of corpora lutea, embryos recovered, recovery rate
% and embryos considered viable were higher in groups B and D compared with
groups A and C but the differences were not significant. The number of unfertilized
ova were lower in groups B and D than groups A and C but the differences were not
significant.

it is concluded from the present study that half dose of prostaglandin intra-vulvular
can improve superovulation in dairy cows and decrease the time to onset of estrus,
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INTRODUCTION

Estrous synchronization is one of the most effective methods developed for
increasing reproductive performance in cattle. Regulation of the estrous cycle and
control of ovulation using prostaglandin would allow dairy farmers to eliminate
estrous detection and to utilize fixed-time for insemination Estrous synchronization,
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in planned breeding programs, can increase the effectiveness of Al and can
overcome the difficulties in estrous detection. Furthermore, it is essential for embryo
transfer techniques. Treatment with PGFpec induced luteolysis within 24 hours in
cattle (Louis et af,, 1973, Schallenberger et &l , 1984), and this mechanism has been
incorporated into numerous procedures 1o successfully synchronize estrous. Fertility
following PGF2oc induced esotrus synchronization is comparable to that in
spontaneously cyclic animals , provided insemination occurs at the proper time
relative to the onset of estrus (Roche, 1976). However, variation in the interval to
return to estrus reduces the conception rate fallowing single fixed-time insemination
(Macmillan and Day, 1982 and Momont, 1985). Injection of prostaglandin F2 alpha or
one of its analogues, at any time between day 5 and 10 of the bovine estrous cycle,
will result in luteal regression with a consequent return to estrus within 2 - 3 days
(Roche, 1974 and Rowson et al, 1972).

There is evidence to suggest that intra-muscular injection of 25 mg PGF2ac usually
recommended to synchronize estrus, is higher than the one needed to cause
luteolysis in cows (Garcia- Winder and Gallegos-Sanchez, 1991).

The present study was conducted to investigate effect of PGF 2o analogue when
half dose was administrated intra-vulvular on the interval from treatment to onset of
estrus and superovulatory response of Friesian cows

MATERIALS AND METHODS

This current work was conducted at Karada Animal Experimental Station, Animal
Production Research Institute. A total of 16 lactating cows was used in two
experiments. Cows aged 2.5 to 7.6 years and calved at least 3 months prior to the
treatments. Animals were randomly divided into two equal experimental groups
according to age, weight and parity.

In the first experiment, eight cows were divided into two equal groups (A and B).
Cows in group A were treated with 2 ml Estrumate (500 Lig cloprostenol)
intramuscularly while cows in group B were treated with 1 ml Estrumate (250 Jig
cloprostenol) intra-vulvular.

In the second experiment, eight cows were divided into two equal groups ( group C
and group D). Cows in group C were treated with 5 ml lutalyse (25 mg dinoprost,
tromethamin) intramuscularly, while cows in group D were injected with 25 ml
lutalyse (12.5 mg dinoprost, tromethamin) intra-vulvular

The treatments were carried on day 10 of the previous estrus At the time of the
treatment both ovaries were palpated via rectum, and animals which did not show a
well developed corpus luteum were discarded Estrus was observed three times daily
{8.00 a.m., 12.00 noon and 4.00 p.m.).

In both experiments, cows were superovulated with 2500 |.U. pregnant mare serum
gonadotrophin (PMSG) intramuscularly on the 10 th day of the synchronized estrous
cycle. At 48 hours after PMSG injection, the cows were administered with
prostaglandin analogue intramuscularly (im) in group A and C or intravulvularly (iv) in
group B and D, respectively All animals were artificially inseminated three times



Egyptian J. Anim. Prod. (1996) 289

throughout estrus at 8-12 hr intervals beginning at 48 hr after PG injection using
frozen semen. On day 7 after the first Al, embryos were collected nonsurgically after
assessment of ovarian size, number of corpora lutea and unovulated follicles by
rectal palpation of the ovaries. Cow was considered responding to superovulation
when two CL or more were found. Jugular blood samples were obtained from cows
before treatment and every day for a further 21 days and serum progesterone levels
were measured using solid phase coated 1'2° radio immunoassay kits. Statistical
analysis was carried out according to Steel and Torrie (1960).

RESULTS AND DISCUSSION

Table 1 shows that the interval from intra-muscular treatment with estrumate or
lutalyse to the onset of estrus was longer than intra-vulvular treatment (22.00hr.). The
differences between the two routes of injections were statistically significant (P<0.01).
The average numbers of corpora lutea induced using estrumate or lutylase intra-
vulvular were higher than using these analogues intra-muscularly, however such
difference was statistically not significant. The average number of embryos collected
using estrumate was more than using lutalyse intra-muscular or intra-vulvular. Intra-
vulvular injection of estrumate or |utalyse produced insignificant more embryos than
intra-muscular injection. So the average number of viable embryos was higher in
groups of cows which were treated with estrumate or lutalyse intra-vulvular than
intra-muscular. The difference between the two groups was statistically not
significant,

Table 1.The incidence of estrus and superovulation response after treatment with
prostaglandin analogue (estrumate or lutalyse) injected intra-muscular or
intra-vulvular in cows.

Criteria Treatment Groups

A B [ D
Interval from PG treatment to
onset of estrus (hr). 71.30+0.69 48.75+0.6~ 72.63+051 50 13+0.38
No of corpora lutea. 6.00£0.71  7.00£0.71 525+048  6.5+065
No of embryos recovered. 3 25:069 4304069 275:0.48 325:0.63
No of unfertilized ova. 0.50+0.27 0.30£0.27 225+015 0.50+0.29
Recovery rate %. 63.25¢5.01 63.50+5.01 55.83:6.58 56.58+5.85
No of viable embryos 2.50:0.25 3.80+0.41 225+0.48 275+0.48

“* Significant at P<0.01

Progesterone concentration in blood serum of cows treated with estrumate or
lutalyse during the first six days post administration is presented in Table 2 It was
observed that the overall mean of serum progesterone concentration in cows which
were injected with estrumate or lutalyse intra-vulvular was significantly higher
(P<0.01) than in cows which were injected intra-muscular (2.50 vs 2,14 ng/ml). The
rate of decrease in blood progesterone concentration in the first day after treatment
was 31.4 51,32 3 and 49 5% in group A, B, C and D, respectively. The responses to
PGF2( were affected by the routes of administration in both experiments, The
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effectiveness was pronounced when PGFyq analogue was administrated intra-
vulvular than intra-muscular administration, despite the dose used intra-vulvular was
half as the intra-muscular injection. This difference in response to PGF?(! may be
associated with the difference in site of administration, because intra-vulvular had
more local effectiveness in genital tract, mainly on ovaries as compared to the intra-
muscular injection

Table 2 .Blood serum progesterone (ng/ml) in cows treated with prostagiandin
analogue (estrumate or lutalyse) intra-muscular or intra- vulvular

Estrumate Lutalyse

Days after Intra-muscular  Intra-vulvular  Intra-muscular  Intra-vulvular
injection

0 4.52+0.11 4.92+0.04 4.13+0.09 4552014
1 3.10£0.16 2.41x0.04 2.80+0.09 2.30+£0.11
2 1.95¢0.16 0.49+0.04 1.85£0.22 0.56+0 04
3 057+0.06 1.600.09 0.58+0.05 1.25£0.08
4 1.25+0.06 2.21+0.07 1.1120.04 2.08+008
5 2.0310.10 3.14+0.19 1.86+0 11 302+0.16
3] 2.20+0.08 3.20+0.08 2.01£0.10 3.10£0.19
Mean + S.E 223 +0.48 2.58 +0.52 2,05 +0.43 240 + 0.49

It was observed in both experiments as shown in Table 3 and Figure 1 that
administration of PMSG caused a pronounce increase in serum progesterone The
rate of increase in blood progesterone concentration in the second day after PMSG
injection was 4.33 ng/mi ( 89.3% ) and 4,29 ng/ml ( 96.6% ) in group Aand B and it
was 4.08 ng/ml ( 87.4% ) and 4.00 ng/ml ( 97 3% ) in group C and D using intra-
vulvular and intra-muscular treatment respectively over the value before treatment
Such increase in progesterone level after PMSG treatment was also observed by
Saumande (1980) and Kweon ef al. (1987) and this was probably due to LH activity
In experiment 1 and 2 progesterone concentration reached the maximum value on
the day of Flushing. The present results revealed that there was significant correlation
between progesterone concentration and number of corpora lutea ( P<0.01 ) in both
experiments. These results are partially in agreement with Goto et al (1987) who
found a significant correlation between serum progesterone concentration and
number of corpora lutea on the flushing day. The present study revealed that there
was no significant differences in superovulation response and progesterone
concentration using estrumate or lutalyse

Results from the present study showed that we can use half of intra-muscular
prostaglandin analogue dose (estrumate or lutalyse )by intra-vulvular injection to
improve superovulatory response and decrease the time to synchronization at low
cost. These results are in agreement with Garica, Winder et al, (1881).
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Table 3. Average progesterone concentration (x+S.E ng/ml) in blood serum of cows
superovulated with PMSG and treated with estrumate or lutalyse intra-
muscular or intra-vulvular,

Estrumate Lutalys
Day of estrous cycle Intra-muscular |ntra-vulvular Intra-muscular Intra-vulvular
8 Before PMSG inj. 286+029  3.95:0.20 2.98+05 3.83£0.16
10 PMSG in). 4443006 4.85+t029 4.11+007 467+025
12 PGF 2¢ 8.73+0.33 9.18+054 811035 8754059
0 Day of estrus 0.55£0.07 0.54:003 051:004 061£006
7 Day of embryo 1893+0.70 19.85+042 18.21+0.7 18.78+0.36
collection
REFERENCES

Garcia-Winder, MJ. and J Gallegos-Sanchez, 1991. Qestrus synchronization in
Holstein cows using reduced doses of prostaglandin Fagy, Theriogen., 36: 191.
Goto, K., Y. Ohkustu, S Nakanishi, K. Ogwa, M. Tasaki, H.Onhta, 8. Inchae,
S Tateyama, T. Kawabata, S Ishii, A Miyamoto, T. Furusawa, M. Umezyu and J

Masaki, 1987. Endocrine profiles and embryo quality in superovulated Japanese
black cattle. Theriogenology, 29 : 615

Kweon, O.K., H. Kanagawa, Y. Takahashi, A Miyamoto, J. Masaki, M. Umezi, S K
Agabu, Y. Twazumi and Y. Aoyagi,1987. Plasma endocrine profiles and total
cholesterol levels in superovulated cows. Thericgenclogy 27 * 841,

Louis, T.M., H.D. Hafsand, B.E Seguin, 1973 Progesterone, L.H., estrus and
ovulation after prostaglandin Fog In heifers, Proc. Soc. Exp. Biol. Med. 143. 152,

Macmillan K.L. and A M. Day, 1982 Prostaglandin Fogy - Fertility drug in dairy cattle.
Theriogenology 18 : 245 abstr

Momont, HW., 1985 Reproductive response factors of dairy catle treated with
cloprestenol. Ph.D. Dissertation University of Minnesota

Roche, J.F., 1974  Synchronization of oestrus and fertility following artificial
insemination in heifers given prostaglandin an_ J. Reprod. Fert, 37 - 135

Roche. J. F.,1976. Fertility in cows after treatment with prostaglandin analogue with
or without progesterone J. Reprod. Fertil. 46 - 341 - 345

Rowson, LE., A R, Tevit and A Brand, 1972 The use of prostaglandins for
synchronization of oestrus in cattle . J. Reprod. Fert, 29 145

Saumande, J., 1980. Concentrations of luteinizing hormone, cestradiol-178 and
progesterone in the plasma of heifers treated to induce superovulation J Eno
cr., 84 - 425

Schallenberger, E., D, Schams, B, Bulerman and D.L. Walters, 1984 Pulsatile
secration of gonadotrophins, ovarian steroids and ovarian oxytocin during
prostaglandin-induced regression of the corpus luteum in the cow . Rep Fert
74 493 - 501,

steel, R.G. D. and JH Tome, 1960 Principles and procedure of statistics McGraw
Hill BK. Komp., N.Y



Egyptian J. Anim. Prod. (1996) 293

S A g Pl Elaa) e ouiliia i sk (aDlaliug ) pladiu) 8l
LSl 3ol LU B G gl saad Alaad dasleal) Agladiad

dana dgana jguale o o 39h daal g o eladll Sua 3gana
J#AABJ‘E-HsUS-mu@!JﬂiJ!thME&Y‘&E%

CRally Lt aDlalin plt plasial 80 Al 3 0 a3 (B Db o i VT pladiul 5 S Vi 4
WS P ey pldll Sipaa e GBall (e A Jgda Gle 8 A0 gasl il ) Jeaad
Sae b AT ey A aaed lead gl et o e WlliSy o gl oy sy il (a8
aallall aialVisae oy araie gl Sloa ol ey Lglde Jeaatdl aial soe ol jiall (L)
gl

Y Lgiia o5 11 ale panall (5 By £ A paas JS (0 pane e AdpSe IS 0 N1 4 et
AN 4 panal) (i ISl aay S 00 e o (5 iat) Jimall (il Y S e el
Dt i8IS ol o2 g Sga YO (e (5 i) i AN gaal (I ilay i Fiaglle ) o Lgdta o5

Jomall b I e anall Cilia ) i § de pana JS 0 gane (a4l S S 1 Al 4y el
At panall . ( Opaligas 5 iy ppbd ol paglla YO Ll (g pta0 ) iyl 8ol e fiaglle duady
i (paliyay 5T Sy el paulla VY2 Lo 505 ) Galigd Gadle Y,0 L Ldia o5 400
AL o8 L gy 0 e £ AN Aaadla iy Gl pLED e el @l 84 pe3 JS Dy B alabaal
ot iyl Gpan S8 5 Al Al 4l Lagy Y B3al Lia gy 25 s alelad J 3 Siie
bl il s Gpn aliinall gy 5430yl (g g Juandl (B YY ppan G 5 3y L
oy il aal dgles Sdaal ol saal o s Bl Al g8 saay YOO Jley

Lglaa cals g LA Dagaa ha cpaittaling by alaleall e il o) ad oy paill | elil e
A ganall L8 0B S dpadia Al Cliag gl aae GBS 1) Ao ganddl e 40BN ds pandd 6
b el Al ae panall o LS Sl Gy ey il Gsea S 5 L I 4e panall e 4l
ip¥h ey el pheall plaWh ase o any o Liag o padill by Lyina A0 OIS, IV 4 panal
o Y1 Ae paaall e 4l ae paaall b et S Jl aallall 4iaY) ase Wi, Lde Joaatal

O A (gaal A paally umadl § deadiuad paidlabiv gl de e Ciead pladiul o) el Wil
S e 124 g gl 23e3 Aland (aliall Adatial e Geeny IS £ LA a4 U saall Ji
ahsa) 3



