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SUMMARY

The objective of this study was to determine the effect of sequential
injection of GnRH (Cystorelin} and PGF,a (Lutalyse) in combination
with intrauterine infusion of oxytetracycline (OTC) on ovarian activity,
uterine involution and reproductive efficiency in dairy cows with
puerperal endometritis. At regular herd visits, the cows (n = 55) at days
12 — 14 after calving (day 0) with puerperal endometritis were treated
with intrauterine infusion of 1500 mz OTC. The treatment was repeated
after 10 days. The animals were divided into two groups. In addition to
intrauterine infusion, 21 cows (treated group) were administered 100 pg
of GnRH at day 0 followed by 25 mg PGF»a 10 days later. Thirty four
cows were left without hormonal treatment but with OTC and served as
a control group. Gynecological examination was performed weekly
beginning at day 12-14 postpartum (pp) and continued until completion
of uterine involution. Milk samples for progesterone (Py) determination
were collected twice weekly until day 60 pp to monitor ovulation and
CL activity. The animals were observed for estrus and artificially
inseminated and then pregnancy was diagnosed st 45-60 days post-
insemination. The first rise of P: level occurred significantly earlier in
treated group than control (23.62 + 6.29 vs. 29.50 = 7.77 days; P< 0.05).
Uterine involution was improved clinically and recovery rate within 45
days pp was significantly (P< 0.05) higher in treated group (90.5%) than
in control group (64.7%). However, no significant differences were
observed in interval from calving to first Al First Al conception rate
was significantly (P< 0.05) better in treated than control cows (57.9% vs.
27.3%). Likewise, interval from ecalving to conception was shorter
{90.79 = 33.68 days) in treated group than in control cows (110.23 =
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33.83 days, P< 0.05). The conception rate within 150 days pp showed no
significant difference between the two groups. These results indicate that
sequential administration of GnRH end PGFaa in addition to intrauterine
infusion with OTC was effective in restoring ovarian activity and
enhancing the uterine involution with z consequeni improving
reproductive efficiency of dairy cows with puerperal endometritis.

Key wards: Pucrperium, GnRH, PGFsa. Endometritis, Dairy cows.
INTRODUCTION

Reproductive efficiency is one of the key components of a
profitable dairy systern (Tenhagen ¢f al., 1998). The postpartum period
is an important petiod in the reproductive life of the cow because of its
enormous effect on future fertility (Oltenacu ez gi., 1983). Recent studies
on postpartum reproductive physiclogy and pathology have indicated
that delay in ovarian activity and uterine involution may direcily or
indirectly cause reproductive disorders (Slama ef ol., 1991; Kamimura ef
al., 1993; EL-Din Zain et ofl, 1995 and Seals et af, 2002). These
pathophysiological findings have encouraged the routine examination of
genital organs during postpartum period and the early treatment of any
abnormal condition of the uterus and the ovaries. Konigsson ef al
(2002) reported that pucrperal endometritis is a common problem and
had a great impact on fertility in dairy cows.

Many antibiotics and antiseptic have been used to enhance the
uterine involution and for treatment of posipartum uterine infections
(Paisley et al., 1986; Thurmond ez al., 1995 and Smith ef al.,, 1998).
However, the effects of various treatments on subsequent reproductive
efficiency have not been consistent, and there has been little cvidence of
beneficial effects of postpartum treatments. (Paisley ef al, 1986 and
Hoedemaker, 1998).

Various hormonal therapies (GnRH and PGFo) administered
sequentially in postpartum dairy cows for improvement the reproductive
efficiency in dairy cows were reported by Murray ef al. (1990); Rande!
et al. (1996) and Tallam e ol (2001). The administration of GnRII
between 10 and 14 days postpartum induced an LH surge and ovulation,
thus initiating resumption of ovarian activity and accelerated uterine
involution (Etherington et al, 1984 and Tallam ef al, 2001). The
injection of PGFya between days 14 and 28 postpartum positively
influenced uterine involution and induced estrus (Nakao 7 al., 1997 and
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Knutti et ai., 2000). The associated benefits of increased uterine activity
have been shown to resuit in higher first service conception rates (Nash
et al., 1980) and a significant reduction in interval [rom calving to
conception (Young ef @l., 1984). Other studies have, however, reported
no effect of GnRH or PGFae on fertility, when used in the early
postpartum in dairy cows at risk for low fertility after calving
(Etherington ef al., 1984; De Kruif, 1994 and Bostdt ef al., 1999). The
use of combination of antibiotic and both GnRH and PGF,0, in treatment
of puerperal endometritis has not been investigated. The purpose of our
study was to determine the effectiveness of combined application of
GnRH and PGFy¢ in the treatment of puerperal endometritis in dairy
cows pretreated with intrauterine OTC infusion.

MATERIALS and METHODS

Three Commetcial dairy herds consisting of approximately 100
to 180 Holstein Friesian cows, each with an annual average milk yicld of
about 4500 to 6000 kg were visited regularly every 1 to 2 weeks for
postpartum reproductive check. The animals were kept in an outdoors
paddock with access to an open-sided shelter, and milked twice daily. A
balanced nutritional diet including green fodder, dry fodder and
concentrate mixture were fed to thess animals. The cows that had calved
in three months period and with reproductive disorders during the first
10 days after calving were included in this study. At the first
examination, day 12 to 14 after calving (day 0), each cow's identity,
lactation number, peri-parturient disease, difficulty of calving
(unassisted or assisted) and whether the fetal membranes had been
retained for more than 24 hours after calving were recorded. The
cxamination included rectal palpation and vaginoscopy of the
reproductive organs as described by Del Vecchio ef al., (1994). Briefly,
the uterns was palpated per rectum to determine whether detectable
amount of fluid had been accumulated. At the same time, the size and
consistency of the uterine horns were determined as well as the presence
of ovarian follicles and corpora lutea were recorded. The vestibule of
vagina and the cervical os were examined through 2 vaginal speculum to
determine whether purulent discharge was present. Enlarged size,
decreased tone and accumulation of fluid in the uterus as will as
presence of abnormal vaginal discharge were indicated as signs of
puerperal endometritis.
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A total of 55 cows (3-8 vears of age) diagnosed as suffering from
puerperal endometritis were selected and treated with infrauterine
infusion of 1500 mg of oxytetracyziine hydrochloride solution (OTC.
1500 mg Metrijet ®. Intervit. UK. The infrauterine treatment was
repeated after 10 days. The animals were randomliy assigned to either
treated or control groups. The treawed group included 21 cows which
received 100 ug of GnRH intramuscularly (Cystorelin ®; Merial
Canada, Montreal, Quebee, Canada) on day of first intrauterine infusion
(day 0 of the study) followed by 25 mg of PGFa0 (5 ml of Lutalyse ®;
Upjohn, USA) 10 days later. The control group included 34 animals
which were treated twice only with infrauterine antibiotics. The rectal
and vaginal examinations were weekly performed and continued for 2
months to monitor uterine involution and ovarian activity. The criteria
adopted fo determine completion of the uterine involution (recovery
state) were the return of the uterus to its normal uterine tone and normal
almost equal size uterine homns (Morrow et ol, 1966). Estrus was
detected by a teaser, in addition to visual observation. Milk samples
were collected twice a week until day 60 pp to asses the luteal activity
(Milk Py level = 1ng/ml was considered indicative of a functional CL
(Bulman and Lamming, 1978). Ovulation was judged to occur third or
fourth day retrospective to appearance of P4 concentrations of 1.0 ng /ml
or greater (Stevenson and Britt, 1930). At evening milking, afler-milk
(10 ml) was collected in test tube containing 100 mg potassium
dichromate, then centrifuged (3000 rpm for 20 min). The cream layer
was discarded and the remaining skim milk was transferred to another
test tube and kept frozen (- 20 °C) until assayed (Coat-A-Count.
Diagnostic Products Corporation, DPC, Los Angles, CA). The
resumption of ovarian activity, completion of uterine involution and
absence of abnormal vaginal discharze were defined as clinical recovery.
The recovered cows were artificially inseminated and pregnancy was
diagnosed 45-60 days post-insemination.

The reproductive performance in both treated groups was
compared by means of the recovery rate within 45 days pp, first service
conception rate and overall conception rate within 150 days pp. Also,
average intervals (mean = SD) from calving to first rise of Py, first
insemination and conception were comparcd between treated groups.
The statistical significance of difference was tested by Chi square
analysis and Student’s t-test.
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RESULTS

The responses to hormonal freatment regime in dairy cows
affected with puerperal endometritis are summarized in table 1. Injection
of GnRIT between days 12 to 14 pp was associated with increase in milk
P concenirations, which occurred easlier in the treated group. The mean
interval to first rise of milk P4 level were 23.62 = 6.29 days and 29.62 +
7.77 days for treated and control groups, respectively, and the difference
was significant (P< 0.05) between groups (Table 1). The percentage of
cows that showed completely clinical recovery within 43 days pp was
significantly higher (p=< 0.05) in treated group (90.5%) than in control
group (64.7%). After GnRH and FGF»o treatment, the cows showed
shorter interval (71.57 + 8.35 days) to first insemination in comparison
with those freated by antibiotics only (75.50 = 12.07 days), but the
difference was not significant (Table 1).

Table 1: Effect of combine using of GnRH and PGF»G on recovery rate
and days (mean+SD) to resumption of ovarian activity and
first Al in dairy cows affected with puerperal endometritis.

No.of | Recoveryrate’ Daystofirst | Daysto 1Al |

Cows | within 45 days  rise of milld
(%) Py
Treated 21 9%0.5°(Q19) 23.62 = 6.29° 71.57 + 8.35°
Control 3 | 647 ?(22) 29.50 £ 7,77° 75.50 = 12.07°

*: % of cows with complete uterine involution, absence of abnormal vaginal discharge
and resume ovarian activity at day 435 postpartum. () : Number of cows

#: Milk P, level above 1.0 ng /ml. 2. Significant difference (P < 0.05).

P4: progesterone.

Reproductive performance in treated cows with hormonal
therapy and in control animals are shown in table 2. Favorable effect of
GnRH and PGFzo injections in dairy cows affected with puerperal
endometritis was observed. The first Al conception rate was 57.9% for
treated group and was significantly bigher (p=< 0.05) than those (27.3%)
of the control group. Alihough, the treatment tended to improve
conception rate within 150 days pp (78.9% v.s.63.6%), the difference
was not significant (p< 0.10, Table 2). Moreover, interval from calving
0 conception showed significant (p< 0.05) improvement in cows that
had been treated with hormones (90.79 = 33.68 days) when compared
with the control cows (110.23 £ 33.83).
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Table 2: Effect of combine using of GnRH and PGI»é on reproductive
performance of dairy cows affected with puerperal

endomefritis.
[ | Reproductive performance
3 T No.of | 1MAI Conception Days from
Cows { conception | rate within calving to
recovered ! | rate (Ne.) | 150 days pp conception 3
| (NO.)
Treated 19 579°(1) | 78.8°(15) 90.79 £ 33.68°
Control 22 273%@) | 63.6%(14) | 110.23+33.837

: % of cows with complete uterine involition, absence of abnormal vaginal discharge
and resume ovarian activity at day 45 postpartum.
% Mean = SD. 3% Significant difference (P < 0.05).

DISCUSSION

Reproductive efficiency afiects the productivity of dairy cows.
The causes of reproductive failure are common and very complicated.
Most authors share the opinion that puerperal complications play an
important role in bovine infertility (Oltenacu e al., 1983; EL-Din Zain
el al, 1995 and Konigsson ef ¢l, 2002). The incidence of uterine
infection ranges from approximately 10% - 40% of the postpartum cows
in dairy herds (Lewis, 1997).

Puerperal diseases have long been implicated in dealying uterine
involution complications (Bosu el @f.. 1988 and Ifussain and Daniel,
1991) and in causing deleterious deviations in ovarian activity (Oltenacu
et al., 1983 and EL-Din Zain ef /., 1995). In addition, Bosu ef al. (1988)
found that postpartum infection is associated with abnormal suppression
of the hypothalamic release of gonadotropin rteleasing hormone
consequently affecting folliculogenesis. Administration of GnRH or its
analogues at about two week’s pp has been reported to be effective to
facilitate the resumption of ovariaa activity in cows that had puerperal
complications (Benmrad and Stevenson 1986 and Bosu ef «l., 1988).
Lopez-Gatius ef al. (2001) found that selection of first dominant follicle
occurred between 7 to 15 days afler calving and may persist as a result
of failure to resume ovarian activiy in the postpartum period. Previous
works by Yamada ef @l (1998) reported that this dominant follicle
disappeared sither by afresia or lutenization alier administration of
GnRH. The result of the present study indicates that interval from
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calving to first rise of milk Ps was shorter in treated group then in
control ones. This may have been due to ovulation or lutenization of
ovarian follicles after administration of GnRH,

Earlier re-establishment of ovarian aciivity and improved uterine
involution after GnRH freatment in dairy cows with puerperal
complications have been reported (Leslic er «f, 1984). This is in
agreement with our results that the rscovery rate within 45 days pp was
higher for treated cows than in corirol ones. This may be due to the
dircet effect of GnRH or LH on the uterus. Recently, Shemesh (2001)
reported that endometrial GnRH and LH receptors and its mRNA were
greatest during luteal phase. LH induced a rapid increase in endometrial
cAMP and inositol phosphate production (Shemesh et al., 2001). This
increased amount of second messenger was associated with increased
concentrations of endometrial cyclooxgenase (COX-2) and PGF
metabolite. This could explair the improvement in uterine involution
rate of dairy cows in the present stady. Since, increase in PGFM was
associated with rapid involution of uterus (Fredriksson ef al., 1985).

Previous work by Etherington e af. (1984) found an increased
incidence of pyometra in GnRH treated cows. This may be related to
increase in Ps levels. Elevated P4 concentrations in blood resulted in
more sever course and longer persistence of bacteria in infectious
diseases and decreased clearance of entibody-coated erythrocytes in vivo
(Scheibl and Zerbe, 2000). Moreover, the cyclical pattern of steroid
hormones conceniration regulates th: potential pathogenicity of micro-
organisms that contaminate the postpartum uterus (Dhaliwal er af.,
2001). The endometrium is more susceptible to infection under P4 than
estrogen (E,) dominance. In agreement with the previous reports (Leslie
el al., 1984 and Nakao ef al., 1997). the administration of PGFse 10 days
later appeared to overcome the negative effect of GnRH on the incidence
of pyometra and improved the rate of recovery within 45 days pp. This
may be related to its luteolytic effect. thereby removing the inhibitory
effect of P4 on the host’s defense mechanisms or positive influence on
uterine involution. Previous work by Nakao et al (1997) reported that
duration of elevated plasma PGFM concentrations in cows with
abnorma! puerperium was shorter than that of the normal cows.
Therefore, administration of PGF»0. may extend the high PGFM levels
duration to its level at normal puerperium and enhance the rate of uterine
involution through its effect on immune functions of uterus. In vitro
experiments showed that PGF,a and other arachidonic acid metabolites
were chemoattractant and increased the ability of neutrophils 1o ingest
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Staphylococcus aureus (Hoedemaker, et al., 1992). These aspects of
neutrophils functions are importart to overcome the uterine infection
and self clearance to accelerate the rate of uterine involution.

The reproductive performance of dairy cows treated by
sequential GnRH and PGFoo application, in addition to inirauterine
infusion by OTC, was improved in comparison with control animals
treated only by OTC. There is somes cvidence that the early treatment of
endometritis can be beneficial; for example, Sheldon and Noakes (1998)
found that pregnancy rate to first service was higher for cows treated
before 40 days pp. In this trial all cows were treated between days 12-14
pp- The conception rate after first Al was better in treated cows than in
control ones. This finding was similar to that reported by Nakao ef al.
(1997). The interval from calving to conception is a useful overall
measure of reproductive performance in dairy cows. In the present study,
the treaied cows by combined GnRH and PGFs0 had shorter intervals to
conception than control ones (P<t 0.05). This is in agresment with
previous works by Nakao ef al. (1997) and Kristula and Bartholomew
(1998) on cows with puerperal complications.

Thus, it can be concluded that sequential administration of GnRH
and PGF,a in addition to intrauterine infusion with OTC is effective in
restoring ovarian activity and enhances uterine involution resulting in
improved reproductive cfficiency in daity cows with puerperal
endometritis. Further studics are reeded on large scales of animals to
confimm the clinical usefulness of this hormonal regimen in combination
with intrauterine antibiotics in the {reatment of puerperal endometritis in
dairy cows.
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