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Abstract: Ovarian functional disorders are the most frequently observed clinical entities in buffaloes and cattle.
Among these disorders, delayed onset of puberty, anestrous, ovariancysts, persistent corporalutea and inactive
ovaries are of great economic importance. The therapy of most ovarian pathologies except for functional
disorders appears to be difficult. Among therapeutics used for controlling functional ovarian disorders,
prostaglandins, minerals, vitamins and hormonal supplementation, gonadotrophin releasing hormones (GnRH
and hCG), Bovine growth hormone-releasing factor (bGRF) and Somatotropin are successively used.  GnRH,
PGF2   and  progesterone  based  protocols  are  used  for  treatment  of  anestrous  animals. Good ovarian
response was monitored by ultrasonography following using progesterone releasing intravaginal device (PRID)
protocol than OvSynch in buffaloes suffering from inactive ovaries. GnRH administration is the most common
option for treatment of follicular cysts in dairy cows, PGF2  is used for treatment of cows suffering from
PCLand give sustisfactoryresults as indicated by a high percentage of animals became normal. The PRID and
Ovsych estrous synchronization protocols were successfully used for the treatment of buffaloes with inactive
ovaries during the low breeding season as indicated by an increase in overall pregnancy rate and reduction in
days open and calving interval. It cloud be concluded that bGRF is the best treatment for delayed onset of
puberty, GnRH, PGF2  and progesterone based protocols for anestrous, GnRH for follicular cysts, PGF2  for
PCL and PRID and OvSych for inactive ovaries. 
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INTRODUCTION (GnRH) secretion, a rise in basal luteinizing hormone (LH)

Reproductive disorders such as delayed onset of hormone (GH) and insulin-like growth factor 1(IGF-1)
puberty, poor estrous expression, longer postpartum which can also modify synthesis of GnRH and
ovarian quiescence and lower conception rates are the subsequently action on the pituitary gonadotrophins [5].
main causes of low reproductive efficiency in farm Buffalo  heifers  treated  with  bovine  growth
animals[1]. hormone-releasing factor (bGRF) showed earlier puberty

The ovaries and ovarian structures of buffaloes are onset than in control animals [6]. It was found that
inherently smaller compared to cows. It was reported that exogenous GRF may increase the synthesis and release of
seasonal ovarian hypofunction and ovarian pathologies endogenous GH, which may help in the development of
limit the breeding value of these important species and whole body structure including the reproductive organs
subsequently estrous cycle and pregnancy [2, 3]. leading to early maturation  of  gonads  and  production

The onset of puberty is the result of a series of of progesterone in the ovary resulting early transient
complex developmental events that occur within the increase in plasma progesterone concentration followed
reproductive endocrine axis. Those events include a high by commencement of progesterone cycles signaling early
frequency rhythm of gonadotrophin releasing hormone onset of puberty in GRF-treated heifers [7].

secretion[4] and paracrine factors such as growth
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Anestrous is still a big dilemma in buffalo Persistent corpus luteum (PCL) type I and type II
reproduction which is associated with lower peaks of FSH
and LH and inherently suboptimal functioning of
hypothalamus-pituitary-gonadal axis [8]. The estrous
synchronization has been employed to resolve problem of
anestrus in buffaloes but their results are variable.
Progesterone based synchronization protocols have been
combined with different gonadotrophins to achieve the
maximum results in small and large ruminants [9].

Cystic ovarian follicles (COF) are defined as fluid
filled follicular structures which are more than 17 mm in
diameter persisting for more than 6 days without
ovulation and no corpus luteum (C.L) detectable by
ultrasound and clearly interfering with the normal ovarian
cyclicity [10, 11]. The etiology, pathogenesis and
efficiency of the treatment of COF in dairy cows have
been studied extensively. The pathogenesis of COF is due
to the lack of a pre-ovulatory LH surge, insufficient in LH
magnitude or LH surge at the wrong time during dominant
follicle maturation [12-15]. Treatments for COF are
numerous and variable and have changed considerably
over the years.During earlier times, the manual rupture of
COF was advocated, yet during the past several years
single or combination hCG, GnRH, progesterone and
prostaglandins have been frequent in clinical practice.
Other therapies include estrogen receptor blocker
clomiphene citrate and transvaginal ultrasound guided
cystic follicle aspiration. Among the various therapies
suggested the OvSynch treatment appears to be the most
logical approach as compared with other hormonal
treatments, yet the pregnancy rates with timed
inseminations following therapy with the OvSynch
treatment are low  [16]. 

Different hormonal treatments were used for follicular
cysts in dairy cows with the most common option is
GnRH  administration,  which  results  in a  rapid  increase
in   LH   secretion   and   luteinization of  the  cysts [17].
The success of therapy in terms of disappearance of COF
with different hormonal treatments is good, yet the
establishment of pregnancy requires variable times due to
formation of new COF and pathological alterations that
occur in the uterus with long term persistence of COF [18].
It would be profitable to treat multiparous cows having
cysts very early in the postpartum period, while treatment
of primiparous cows should be delayed, at least until the
end of the preservice period, to provide the opportunity
for spontaneous recovery [19]. Other widespread options
are OvSynch and PRID or CIDR progesterone based
protocols [20].

were defined as delayed luteolysis of corpus luteum with
milk progesterone = 3 ng/mL for 19 d, during the first
estrous  cycle  postpartum  and  subsequent  estrous
cycles before AI, respectively [21].Luteal cysts are
characterized by enlarged ovaries with one or more cysts
with thicker walls because of lining of luteal tissue [22].
They are differentiated from follicular cysts by color
Doppler or B-mode sonography for the selection of
treatment  [23]. The  most common  causes  of  PCL  may
be   due  to inadequate  prostaglandin  release  at  days
14-15 or late ovulations resulting in immature corpora
lutea that are 5 days old at the time of prostaglandin
release or embryonic loss after the time of maternal
recognition of pregnancy or chronic uterine infections
resulting in destruction of the endometrium and therefore
a diminished prostaglandin release.

This work aimed to throw lights on some drug used
for controlling ovarian disorders in farm animals.

The Delayed Puberty: Many techniques have been
approached to advance puberty in farm animals by
mimicking the hormonal changes occurring around
puberty which may induce sexual maturity in animals. 

Growth    hormone-releasing   factor   (GRF):
Buffalo  heifers  treated  with  bovine  growth
hormone-releasing factor (bGRF) at the dose rate of
10 µg/100 kg body weight intravenously (i.v.) at an
interval of 15 days for 9 months showed puberty
onset at an age of 887.5 ± 17.5 days, while control
buffalo heifers reached puberty at 946.0 ± 26.3 days
of age [24].
Growth hormone: There are several reports dealt
with  the  effect  of  growth  hormone  on   cow  and
ewe puberty. Radcliff et al. [25] found that
manipulation of recombinant bovine somatotropin
improved the heifer’s  growth  and  reduced  age  at
first  calving. In sheep, early puberty was attained in
Barki ewe lambs treated with somatotropin [26].
Puberty was first attained 7 and 10 weeks after the
start of the experiment in Rahmani ewe lamb treated
with somatotropin and control groups, respectively
[27].

Anestrous: Different estrous synchronization protocols
with or without timed insemination (TAI) have been
utilized for reduction of postpartum anestrus. 
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Progesterone based estrous synchronization Cystic Ovaries
protocol: In this protocol, progesterone releasing
intravaginal device (PRID) containing 1.55g Needle aspiration: Single transvaginal-guided
progesterone in inert silicone elastomer coil was needle aspiration of ovarian follicular cysts is a safe
inserted in on day 50 postpartum anestrous and good alternative method against the manual
Bulgarian  Murrah  buffaloes  with  inactive  ovaries. active rupturing of cysts during transrectal
At day 7, the coil was withdrawn and 500 mg palpation[30]but there is a tendency of the cyst to
cloprostenol (PGF2 ) and 500 IU Folligon ( PMSG) reform and cows may develop clinical mucometra
were administrated and 1500 IU hCG was injected [18]. Regimens suggested to resolve mucometra
intramuscularly48 hrs later. The animals were include oral 3-10 g of potassium iodide for 5-10 days
artificially inseminated 16hrs after hCG administration [31] or injectable administration of elemental iodide
[28]. There is another progesterone based estrous [32] or uterine lavage [33].
synchronization protocol which is called controlled
internal  drug  releasing  devices  (CIDR)  in  which Progesterone treatment
1.38g progesterone were inserted in buffaloes
intravaginally  for  7  days and animals were injected progesterone administration: A single injection of
2ml of PGF2  (Cyclomate) one day 7 [9]. 200 mg of progesterone administered to lactating
OvSynch protocol: In this protocol, buffaloes were Holstein and Jersey cows with ovarian follicular
treated  with  100µg Depherelin / ml ( GnRH) on day cysts reduced the lifespan of the cyst by 12 days,
0,  500  mg  cloprostenol  on day 7, followed by1500 from 29.8 ± 2.3 days in control cows to 17.2 ± 1.8
IU hCG on day 9. The animals were artificially days in progesterone-treated cows and in some
inseminated   28hrs  after  hCG  administration  [28]. cases was followed by ovulation of a new follicle.
In  another  protocol,  Holstein  dairy  cows  treated Progesterone treatment also tended to alter the
with 100 g gonadorelin / mL (GnRH) followed by frequency of subsequent follicular event[34].
PGF2    (250    g    cloprostenol/mL)    7   days  later. CIDR: Treatment with CIDR proved effective in
A   second   dose   of   (GnRH2)   was  administered restoring ovulation and reestablishing normal
56  h  after  PGF2   and  cows were    inseminated cyclicity in beef donor cows with cysts persistent for
16-18  hrs  after the second GnRHtreatment [29]. a long period[35].Progesterone works against
When the later protocol was compared to the same follicular cysts by restoring the responsiveness of
protocol initiated at random stages of the estrous the hypothalamus to the positive feedback of
cycle (40±2 days postpartum, it was clear that estradiol, resulting in normal estrus and ovulation
initiating the OvSynch protocol 6 days after estrus within 7 days after the implant is removed[17].
during the first 40 days postpartum resulted in a Progesterone  and  estradiol  Benzoate:
greater pregnancy rate at the synchronized estrus Progesterone and estradiol Benzoate treatment
and increased fertility compared with control cows administered using a PRID have a high rate of
during heat stress. therapeutic effectiveness in cows with OC.
Equine   chorionic   gonadotropin   synchronization Treatments with progesterone releasing intravaginal
protocol: The effect of CIDR and eCG on estrous devices (PRID) in combination with estradiol
response, ovulation and pregnancy rates in benzoate  for  12 days evidenced therapeutic efficacy
anestrous buffaloes was equally effective although in resolving OC in postpartum dairy cows [36].
CIDR  induced  estrus  within  42  hrs  after  its Moreover, when progesterone is used for estrous
removal  with  tight  synchrony  as  compared to synchronization after embryo collection instead of
72hrs  after eCG  injection [9]. In all these protocols, PGF2 , the proportion of cows developing OC
the ultrasonography diagnosis revealed a larger decreased from ~25% to <3%[17].
follicle, clear induced estrous signs, easier cervical GnRH analogues: GnRH is most effective for
passage, higher ovulation and pregnancy rates in returning  cows  with anovulatory  follicular  cysts to
PRID protocol  than  OvSynch in  Murrah  buffaloes a normal cyclic ovarian condition [17]. The epidural
with inactive ovaries [29]. administration of lecirelin (a GnRH analogue)
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promotes the remission of follicular cysts and an persistence in dairy cows [28]. Treatment of cows
improvement of reproductive parameters [37]. A with OC with CIDR intra vaginal placement, GnRH
single injection of 20 µgbuserelin and 200 µgfertirelin followed by PGF  7 days later resulted in
have equal therapeutic effects in lactating cows recruitment of new healthy follicles, synchronization
having OC [38]. A recent study found beneficial of ovulation and resulted in a marked improvement in
effects of a single IM administration of 0.1 mg pregnancy rate [46]
lecirelin acetate in the therapy of cows suffering from
OC  [39]. Persistent Corpora lutea: Sahiwal cows suffering from
hCG  and  GnRH  analogues: They have been used PCL were treated with 2 ml of Dalmazin (PGF2 )
to treat ovarian cysts and both appear to be equally intramuscularly on the same day of checking the
effective with regards to treatment response and condition of genitalia for PCL and this was also confirmed
fertility [40] but the next estrus would occur 5-21 by progesterone assay in weekly blood samples for three
days after treatment [41]. GnRH and hCG elicit weeks. It was found that 85% of animals suffering from
equivalent endocrine and clinical responses, but PCL and treated with PGF2  became normal and
GnRH has an advantage over hCG in its minimal consequently 60% were pregnant at first service whereas
antigenicity [42]. The treatment of OC with hCG is 25% were repeat breeders [47].
somewhat  more  effective  than  a  treatment  with
hCG + P [43]. Inactive Ovaries: Ahmed et al. [48] supplemented Egytian4

PGF2 : Drost and Thatcher [41] recommended buffalo cows suffering from ovarian inactivity with
luteolytic doses of PGF2  as the ideal treatment for Ovitone; 20g mixture of phosphorus, trace elements,
luteal cyst, with estrus being evident within 3-5 days. vitamins and lasalocid for 10 successive days. Ovitone
Intervals from treatment to resumption of ovarian gave favorable response represented by the conception
activity are affected by the characteristics of ovarian rate (58.33 % ) as compared to other hormonal treatments
cysts, with a faster recovery for the luteal type [14] such as PMSG (58.33 %) and GnRH (62.07 %). The ovarian
GnRH plus Cloprostenol (CLP): CLP 14 days later is rebound as monitored by estrous signs 7-10 days post-
effective in resolving cysts with significantly higher treatment were 79,72 and 71 % for the previous treatments,
percentages of ovulation rates, returns to estrus and respectively.
pregnancyrates and a much lower level of cystic In conclusion, bGRF is the best treatment for delayed
persistence. However, currently GnRH followed by onset of puberty in heifers, GnRH, PGF2  and
PG 7-10 days later is a routinely used therapy for OC progesterone based protocols for anestrous as the
[18]. ultrasonography  diagnosis  revealed  a  larger  follicle,
OvSynchprotocol: Some relatively recent protocols clear induced estrous signs, easier cervical passage,
for synchronization of ovulation, commonly referred higher ovulation and pregnancy rates in PRID protocol
as OvSynch, followed by timed artificial insemination than OvSynch, GnRH is most effective therapy for
performed 16-20 h after the 2nd GnRH injection, returning cows with anovulatory follicular cysts to a
yields pregnancy rates of about 25% in cows normal cyclic ovarian condition, PGF2  for PCL as
suffering from OC [44] . Amer and Badr [45] used indicated by a high percentage of animals became normal
OvSynchprotocol as a treatment for OC and found it and, The PRID and OvSych estrous synchronization
to be effective in curing the cystic condition and got protocols for inactive ovaries. 
the  previously  cystic animal pregnant after AI.
Dairy cows with cystic ovarian follicle were treated REFERENCES
with 1 500 IU hCG on day 0 (second ultrasound),
PGF 500 mg on day 7 and 100 g GnRH (Depherelin) 1. Gordon, I., 1996. Controlled reproduction in cattle2

48 hours later. Significant improvement of cumulative and buffaloes. CAB CAW allingford: International,
oestrous activity and ovulation rate were indicated in 1996
animals subjected to hCG-PGF2-GnRH administration 2. Nam,   H.N.   and   S.   Aiumlamai,   2010.
thannon-treated animals. The used hormonal Reproductive disorders in water buffaloes. J. Sci.
protocol could decrease cystic ovarian follicle Dev., 8: 253-258. 

2



Global Veterinaria, 14 (3): 393-399, 2015

397

3. Ali, A., A.K.H. Abdel-Razek and R. Derar, 2009. 14. Probo, M., A. Comin, A. Mollo, F. Cairoli, G. Strada
Forms of reproductive disorders in cattle and and C. Maria, 2011. Reproductive performance of
buffaloes in Middle Egypt. Reprod. Domest. Anim, dairy  cows  with  luteal  or follicular ovarian cysts
44: 580-586 after treatment with buserelin. Anim. Reprod. Sci.,

4. Foster,  D.L., 1994  .  Puberty  in  sheep.  In:  Knobil 127: 135-139 .
E, Neil JD (eds.). The physiology of reproduction. 15. Stastna,V. and P. tastný, 2012. Efficiency of treatment
(2 ed.) New York: Raven Press; 1994, pp: 411. of   follicular   cysts  in  cows.  Slovak  J.  Anim.  Sci.,nd

5. Chandrashekar, V. and A. Bartke, 2003. The role of 45: 118-122., 
insulin-like growth factor-I in neuroendocrine 16. Jeengar,     K.,       V.       Chaudhary,      A.     Kumar,
function and the consequent effects on sexual S.    Raiya,    M.    Gaur    and    G.N.     Purohit   1,
maturation: inferences from animal models. Rep. Biol., 2014.   Ovarian   cysts   in   dairy   cows:   old  and
3(1): 7. new  concepts   for   definition,   diagnosis   and

6. Haldar,      A.      and     B.S.     Prakash,     2006. therapy.    Anim.    Reprod.,   v.    11,    n.2, pp: 63-73,
Growth hormone-releasing factor (GRF) induced Apr./Jun.
growth hormone advances puberty in female 17. Brito, L.F.C. and C.W. Palmer, 2004. "Cystic Ovarian
buffaloes.      Animal      Reproduction      Science. Disease in Cattle." Large Animal Veterinary Rounds
92(3-4): 254-267. 4(Dec. 2004): 1-6. Print.

7. Jones, E.J., J.D. Armstrong and R.W. Harvery, 1991. 18. Purohit, G.N., 2008. Recent developments in the
Changes in metabolites, metabolic hormones and diagnosis and therapy  of  repeat  breeding  cows
luteinizing hormone before puberty in Angus, and buffaloes. CAB Rev: Perspect Agric. Vet. Sci.
Braford, Charolais and Simmental heifers. J. Anim. Nutr. Nat. Res., 3(62): 1-34.
Sci., 69: 1607-1615. 19. López-Gatius, F., P. Santolaria, J. Y niz, M. Fenech

8. Warriach,  A.A.,  H.M.,  Channa  and  N. Ahmad, and M.López-Béjar, 2002. Risk factors for postpartum
2008.  Effect  of  oestrus  synchronization  methods ovarian cysts and their spontaneous recovery or
on oestrusbehaviour, timing of ovulation and persistence in lactating dairy cows. Theriogenology,
pregnancy rate during the breeding and low breeding 58: 1623-1632.
season in Nili-Ravi buffaloes. Anim. Reprod. Sci., 20. Todoroki, J. and H. Kaneko, 2006. Formation of
107: 62-67. follicular cysts in cattle and therapeutic effects of

9. Naseer  Zahid,  Ejaz  Ahmad,  Nemat  Ullah, controlled internal drug release. J. Reprod. Dev.,
Muhammad Yaqoob and Zeeshan Akbar, 2013. 52(1): 1-11.
Treatment  of  anestrous  Nili-Ravi  buffaloes  using 21. Royal,  M.D.,  A.O. Darwash,  A.P.F.  Flint, R. Webb,
eCG and CIDR protocols. Asian Pacific Journal of J.A.  Woolliams  and   G.E.   Lamming,  2000.
Reproduction, 2(3): 215-217 Declining fertility in dairy cattle: Changes in

10. Silvia,   W.J,   T.B.   Hatler,   A.M.  Nugent   and traditional and endocrine parameters of fertility.
L.F.L. da Fonseca, 2002 . Ovarian follicular cysts in Anim. Sci., 70: 487-501.
dairy  cows: An  abnormality  in  folliculogenesis. 22. Kahn,   C.M.,  2010.  Cystic   ovary   disease.  In:
Dom Anim. Endocrinol., 2002; 23: 167-177. Kahn CM, Line S (Ed.). The Merck Veterinary

11. Wiltbank, M.C., A. Gümenand R. Sartori, 2002. Manual.  10   ed.  Whitehouse Station, NJ: Merck.
Physiological classification of anovulatory pp: 1243-1247. 
conditions in cattle. Theriogenology, 57: 21-52. 23. Rauch,   A.,     L.     Krüger,     A.     Miyamoto   and

12. Elisabeth, P.M., G. Nataschaand H. Martina, 2010. H.   Bollwein,   2008.   Colour  Doppler   sonography
Retrospective analysis of ovarian cysts in dairy of  cystic  ovarian  follicles  in  cows.  J.  Reprod
cows.    Part   1:   Risk   factors.   Tierärztl   Umschau, Dev., 54: 447-453.
65: 208-213. 24. Mondnal,    M.  and     B.S.     Prakash,   2004.

13. Grado-Ahuir,. J.A., P.Y. and L.J. Aad Spicer, 2011. Effects of long term GH releasing factor
New insights into the pathogenesis of cystic follicles administration  on  patterns  of  GH  and LH
in cattle: Microarray analysis ofgene expression in secretion in growing female buffaloes
granulosa cells. J. Anim. Sci., 89: 1769-1786. (Bubalusbualis). Reproduction; 127: 45.

th



Global Veterinaria, 14 (3): 393-399, 2015

398

25. Radcliff,  R.P.,  M.J.  Vande  Haar,  Y.  Kobayashi, 35. Douthwaite, R. and H. Dobson, 2000. Comparison of
B.K. Sharma, H.A. Tucker and M.C. Lucy, 2004. different methods of diagnosis of cystic ovarian
Effect of dietary energy and somatotropin on disease in cattle and an assessment of its treatment
componentsof the somatotropic axis in Holstein with a progesterone-releasing intravaginal device.
heifers. J. Dairy Sci. 2004; 87: 1229. Vet. Rec., 147: 355-359.

26. Hayat, H. El-Nour, 2001.Some biochemical  changes 36. Kim, S., K. Kengaku, T. Tanakaand H. Kamomae,
in ruminants due to injection of recombinant 2004. The therapeutic effects of Progesterone-
somatotropin hormone. Ph. D. Thesis (Biochemistry), Releasing Intravaginal Device (PRID) with attached
Cairo Univ. 2001. esradiol capsule on ovarian quiescence and cystic

27. El-Shahat1, K.H., N.F. Khaled2 and F.I. El-Far3, 2014. ovarian disease in postpartum dairy cows. J. Reprod
Influence of growth hormone on growth and onset of Dev, 50: 341-348.
puberty of Rahmaniewe lamb. Asian Pacific Journal 37. Annalisa,   R.,      C.      Debora,      M.    Maddalena,
of Reproduction; 3(3): 224-230. M. Giuseppe,  S.  Massimo  and  S.R.  Luigi,  2011.

28. Stanimir Yotov, Anatoli Atanasov and Epidural  vs  intramuscular  administration of
YordankaIlieva, 2012. Therapy of ovarian inactivity in lecirelin, a GnRH analogue, for the resolution of
postpartum Bulgarian Murrahbuffaloesby PRID and follicular  cysts  in  dairy  cows.  Anim.  Reprod.  Sci.,
Ovsynch    estrus   synchronization   protocols. 126: 19-22.
Asian   Pacific   Journal   of   Reproduction   2012; 38. Osawa, T., T. Nakao, M. Kimura, K. Kaneko, H.
1(4): 293-299. Takagi,  M.  Moriyoshi  and  K. Kawata, 1995.

29. Dirandeh, E., 2014. Starting Ovsynch protocol on day Fertirelin  and  buserelin  compared by LH release,
6  of  first  postpartumestrous  cycle increased milk progesterone and subsequent reproductive
fertility in dairy cows by affectingovarian response performance in dairy cows treated for follicular cysts.
during  heat  stress . Animal Reproduction Science Theriogenology, 44: 835-847
149: 135-140. 39. Peter, A.T., 2004. An update on cystic ovarian

30. Lievaart,    J.J.,     J.M.    Parlevliet,   S.J.    Dieleman, degeneration   in   cattle.   Reprod.  Domest.  Anim.,
S. Rientjes, E. Bosman and P.L. Vos, 2006. 39: 1-7.
Transvaginal aspiration as first treatment of ovarian 40. Kahn, C.M., 2010. Cystic ovary disease. In: Kahn
follicular cysts in dairy cattle under field CM, Line S (Ed.). The Merck Veterinary Manual. 10
circumstances. Tijdschr Diergeneeskd, 131: 438-442. ed. Whitehouse Station, NJ: Merck. pp: 1243-1247.

31. Purohit, G.N., B. K.Joshi, B.L. Bishnoi, A.K. Gupta, 41. Drost, M. and W.W. Thatcher, 1992. Application of
R.K. Joshi, S.K. Vyas, K.A. Gupta, P.K. Pareek and gonadotrophin releasing hormone as therapeutic
S.S. Sharma, 2001. Cystic ovarian disease in Rathi agent  in  animal  reproduction. Anim. Reprod. Sci.,
Cattle. Ann. Arid. Zone, 40: 199-202. 28: 11-19.

32. McDonald,        R.J.,         G.W.         McKay      and 42. Alanko, M. and T. Katila, 1980. Treatment of cystic
J.D. Thomson, 1961. The use of organic iodine in the ovaries in dairy cattle using human chorionic
treatment of repeat breeder cows. In: Proceedings of gonadotropin or a compound consisting of human
the IV International  Congress  on  Animal chorionic gonadotropin with progesterone. Nord.
Reproduction, The Hague, 1961. The Hague: ICAR., Vet. Med., 32: 122-127.
pp: 679-681. 43. Meyer, J.P., R.P. Radeliff, M.L. Rhoads, J.F. Bader,

33. Prasithiphol,  S.,  P.  Virakul,  J.  Suwimoltheerabutr, C.N. Murphy and M.C. Lucy, 2007. Timed artificial
P. Santi, V. Prachin and S. Junpen, 1999. Uterine insemination of two consecutive services in dairy
flushing in repeat breeding dairy cows using normal cows using prostaglandin F2-alpha and
saline  and  antibiotic  solution. Thai  J.  Vet.  Med., gonadotropin-releasing   hormone.   J.    Dairy   Sci.,
29: 33-43. 90: 691-698.

34. Hatler,   T.B.,   S.H.   Hayes,   L.H.   Anderson  and 44. Stevenson, J.S. and S.M. Tiffany, 2004.
W.J. Silvia, 2006. Effect of a single injection of Resychronizing     estrus    and    ovulation    after
progesterone on ovarian follicular cysts in lactating not- pregnant diagnosis and various ovarian states
dairy cows. The Veterinary Journal, 172(2): 329-333. including cysts. J. Dairy Sci., 87: 3658-3664.

th



Global Veterinaria, 14 (3): 393-399, 2015

399

45. Amer, H. and A. Badr, 2007. Hormonal profiles 47. Khan,  F.A.,   G.K.   Das,   M.   Pande,   M.   Sarkar,
associated with treatment of cystic ovarian disease R.K. Mahapatra and U. Shankar, 2012. Alterations in
with GnRH and PGF2  with and without CIDR in follicular fluid estradiol, progesterone and
dairy cows. Int. J. Vet. Med., 2: 51-56. insulinconcentrations during ovarian acyclicity in

46. Mushtaq,  H.  Lashari  and  Zahida Tasawar, 2012. water buffalo (Bubalus bubalis). Anim. Reprod. Sci.,
The effect  of  PGF2  on  persistent  corpus  luteum 130: 27-32.
in Sahiwalcows. International Journal of Livestock 48. Ahmed, W.M., M. Emtenan Hanafi, M. Nayera
Production Vol., 3(1): 1-5. Soliman and H. Amal Ali, 2011. Ovitone as a Novel

Treatment for Ovarian Inactivity in Egyptian
Buffaloes.   World   Applied   Sciences   Journal,
14(9): 1258-1264.


