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Reproductive monitoring and estrus induction
using ultrasonography and
hormone assay in dairy cows
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SUMMARY

This study was carried out principally to obtain the basic data for the
improvement of the reproductive performance and production using plasma
progesterone assay and ultrasonography in dairy cows. The differential
diagnosis and treatment method in ovarian cysts with corpus luteum, and
induction of estrus were performed in dairy cows with cystic ovarian diseases
and normal estrous cycle, respectively. The results obtained from this studies
were as follows.

The results of reproductive examinations in 77,924 cows were ovarian
diseases 35,452 (46.8%), uterine diseases 10,721 (13.8%), pregnancy or
pregnant failures 24,044 (30.8%), adhesion of reproductive tracts 167 (0.2%),
freematin 13 (0.01%) and others 6,527 (8.4%), respectively.

The treatment status of reproductive dysfunctions in 27,694 cows were
silent heat or error of estrus detection 13,732 (49.6%), follicular cysts 3,473
(12.5%), luteal cysts 815 (3.0%), inactive ovaries 606 (2.2%), granulosa cell
tumor of ovary 4 (0.01%) and endometritis 6,455 (23.3%), respectively.

The indices of reproductive efficiency after the periodical examination of
reproductive status were as follows; the mean intercalving interval was
reduced from 471 day at the first examination to 383 day at the last
examination of reproductive status, the mean interval calving to conception
was reduced from 187 to 99 days, the mean interval calving to first service
was reduced from 105 to 67 days, the cows showing heat by 60 days
postpartum were increased from 33% to 89%, the mean conception rate to
first service was increased from 43% to 63%, and the mean service per
conception was reduced 2.6 to 1.8 times, respectively.

The plasma progesterone concentrations were 0.3t0.4 ng/ml (Mean+S.D)
in 629 follicular cysts, 3.7t1.1 ng/ml in 341 luteal cysts and 3.8£1.2 ng/ml in
128 coexist of cysts and corpus luteum. The thickness of cystic wall by

ultrasonography were 1.6£0.4 mm in follicular cysts, 4.2+1.5 mm in luteal

,8,



cysts and 1.6+0.6 mm in coexist of cysts and corpus luteum, respectively.

The days from initial treatment to insemination in follicular cysts were
28.1£6.9 days in treatment of GnRH alone, 15.9+2.9 days in combination of
GnRH and dinoprost, and 15.1+3.1 days in combination of GnRH and
cloprostenol. The percentages of cows conceived with 100 days after initial
treatment were 619, 68% and 73% in treatment of GnRH alone, combination
of GnRH and dinoprost, and combination of GnRH and -cloprostenol,
respectively. The days from initial treatment to insemination in luteal cysts
were 3.8+0.6 days in treatment of dinoprost alone and 3.8+0.7 in cloprostenol
alone. The percentages of cows conceived with 100 days after initial
treatment were 69.5% and 68.5% in treatment of dinoprost and cloprostenol,
respectively. The days from initial treatment to insemination in coexist of
cysts and corpus luteum were 3.7£0.7 days in treatment of dinoprost alone
and 3.8+0.6 in cloprostenol alone. The percentages of cows conceived with
100 days after initial treatment were 87% and 84% in treatment of dinoprost
and cloprostenol, respectively.

The plasma progesterone concentrations at day of injection of PGF2a
were 1.5t1.3 ng/ml at 6 days of estrous cycle, 3.7t1.4 ng/ml at 8 days, 6.5
£1.8 ng/ml at 10 days, 7.9t2.0 ng/ml at 12 days, 6.5+t2.5 ng/ml at 14 days
and 2.5+1.2 ng/ml at 16 days, respectively.

The percentages of induction of estrus after PGF2a treatment were 74.4%
at 3 and 4 days of estrous cycle, 8.3% with 2 days, and 17.2% after 5 days,
respectively.

The percentages of cows conceived on first service after induction of
estrus were 73.3% at 16 days of estrous cycle, 66.7% at 10 and 14 days,
63.3% at 8 and 12 days, and 53.3% at 6 days. The percentages of cows
conceived on first service were 70.5% at 3 days after induction, 66.7% at 4
days and 65% at 5 days.

These results suggest that the best choice for treatment agents in ovarian

cysts was the combination of GnRH and PGF2a in follicular cysts, and the

,9,



PGF.a in luteal cysts and in coexist of cysts and corpus luteum,
respectively. The PGF2a treatment at regressing stage of corpus luteum
showed high induction of estrus and pregnancy rate and the there were high
induction of estrus and pregnancy rate at 3 and 4 days after PGF2a
treatment. Therefore periodical examination of reproductive status would be

useful for the improvement of the reproductive performance in dairy cows.

,10,
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Table 1-1. The differential diagnosis of ovarian disorders by plasma
progesterone concentration, rectal palpation and ultrasonography in subestrous

dairy cows

Progesterone .
Rectal palpation and ultrasonography
(ng/ml)

Day 0 Day 10 Diagnosis

Day 0" Day 10
Cyst CL™ Follicle Cyst CL Follicle

+ — - + - - Follicular cyst
<1 <1

_ — — — — — Inactive ovary

_ _ + — + — SH™ or EED™
<1 >1

+ - + + + — SH or EED

_ + — — — + SH or EED
>1 <1

4 + — + — + SH or EED

_ n - o + o PCL*****
>1 >1

+ + — + + - PCL
>1 >1 + — — + — — Luteal cyst

Day 0 = The day of the first examination.
Corpus luteum, + : Present, — @ Absent.
“* Silent heat.

ekt

Error of estrus detection.

sk sk sk ok

Persistent corpus luteum.

— 24 _



Examination of
reproductive status

Rectal palpation

Ultrasonography

Hormone assay

Confirmation

of method of
differential diagnosis

Treatment of
reproductive dysfunctions

Ovarian Uterine

disorders disorders

_E]?Srtl;’?lrs of ~Pyometra| |-Fetal
Ovarian | | detection | | Inactive ~Endome- 7%28;07 {rl;g%atlon
cysts —S él;tnt ovaries tritis “Muco- mummifi-

metra caton
See the See the PGF2, PGF2q
. . PGFZQ +

experi- experi— GnRH Antibiotics Egs + Egs +
ment 2 ment 3 Antibiotics| |Antibiotics

Insemination and judgement

of treatment effects

Confirmation of the best

treatment method

Fig 1-1. Flow sheet for differential diagnosis and treatment of reproductive

dysfunctions
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Table 1-2. Number of farmers and dairy cows examined
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Table 1-3. Distribution

of reproductive status in 77,924 dairy cows

Reproductive status No. of Cows Percentages
Ovarian disorders 36,452 46.8
Uterine disorders 10,721 13.8
Pregnancy and PF" 24,044 30.8
Adhesion of RT™ 167 0.2
Freematins 13 0.01
Others 6,527 8.4
Total 77924 100

* Pregnant failure

“Reproductive tracts

,29,



Table 1-4. Incidence rate of ovarian disorders in 36,452 dairy cows

Ovarian disorders No. of cows Percentages
Silent heat or EED 29,951 81.1
Follicular cysts 4,222 116
Luteal cysts 1,350 3.7
Inactive ovaries 1,281 3.5
Granulosa cell tumor of ovary 48 0.1
Total 36,452 100

* Error of estrus detection.
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ASE A 10,7217l A 2t B{E &L Table 1-504 K= npe} 2o}

AgUetd o] 72065 (67.2%), A&FHEES 2,27107(21.1%), S0 580%F
(54%), Az ATl 5217(4.8%), ATEF 128F(1.2%) 18li Ago] 16F
(01%)& YEtY o5 F A-gulvrde] S Eo] 7Hd = drh

AAAA, H progesterone FE=

Table 1-5. Incidence rate of uterine disorders in 10,721 dairy cows

Uterine disorders No. of cows Percentages
Endometritis 7,206 67.2
Pyometra 2,270 21.1
Urovagina 580 54
Mucometra 521 4.8
Uterine tumors 128 1.2
Vaginal prolapse 16 0.1
Total 10,721 100
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o] A]

w8
Apoll ela] Qa1 R QA

QA7) Apael g

vk 9lal 2
27& AL, 44 progesterone F=54 R 25394
e AR A AR 24044 F A A ZH2He] A E 2 Table 1-6¢] VR #fo}
Eig=y
F4 F 309 oldE 25 Yo R JANGs AA Ay AA GAAFESR
23,587 7(98.1%), Z7|ejol b 269+F(1.4%), Ejolr] o]t d

24,0447 F Al
=] Z

1787(0.7%), Bolz A 107(0.04%) = “FEFRLT.

Incidence rate of pregnancy and pregnant failure in

Table 1-6.
24,044 dairy cows
No. of cows Percentages
Pregnancy 23,587 98.1
Early embryonic death 269 14
Fetal mummification 178 0.7
Fetal maceration 10 0.04
Total 24,044 100

,32,



AdF 815F(3.0%) B PFAa7ISHA 6067(2.2%), FAo FHRAEFT 4F
(0.01%)=A Faze] 18630F 67.3%%E #HA k3t

Ageed 64557(23.3%), AeFHET 2,018F(7.3%), ATHAT 294F
(1.6%), EfopmolebA 69+F7(0.3%), EiekdA 5F7(0.05%), Z7]Eokrbd 118+
(0.4%), &4 105(0.04%), A& 25(0.01%), 827 F2 957(0.03%), A=F Y
125(0.04%) 1e]a 71eF 7257(0.3%) 2 Agddsol M= Aol 23.3%

2 7HE B2 eSS AA s A
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Table 1-7. Treatment status of reproductive disorders in 27,694 dairy

COWS

Reproductive disorder No. of cows Percentages
Silent heat or EED" 13,732 49.6
Follicular cyst 3,473 125
Luteal cyst 815 3.0
Inactive ovary 606 2.2
Granulosa cell tumor of ovary 4 0.01
Endometritis 6,455 23.3
Pyometra 2,018 7.3
Mucometra 294 16
Fetal mummification 69 0.3
Fetal maceration 5 0.02
Early embryonic death 118 04
Urovagina 10 0.04
Vaginal prolapse 2 0.01
Adhesion of reproductive tract 9 0.03
Uterine tumors 12 0.04
Others 72 0.3
Total 27,694 100.0

* Error of estrus detection.
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Table 1-8. Fertility indices before and after periodical examination and
treatment of reproductive dysfunction in 26,486 dairy cows

Periodical examination
of reproductive status

Indices

First day of Last day of
examination examination
(00-08-10) (00-07-20)
Mean intercalving interval (days) 471 383
Mean 1r.1terva1 calving to 187 99
conception (days)
Mean interval calving to first service 105 67
(days)
Mean cows showing heat by 60 days 33 89
postpartum (%)
Mean conception rate to first service 43 63
(%)
Mean service per conception 2.6 1.8
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Fig 1-2. The ultrasound images of the ovaries in cow that was diagnosed
with silent heat or error of estrus detection.
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Fig 1-3. The ultrasound images of the ovaries in cow that was diagnosed
with persistent corpus luteum.
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Fig 1-4. The ultrasound image of the ovary in cow that was diagnosed with

single follicular cyst.
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Fig 1-5. The ultrasound image of the ovary in cow that was diagnosed with

multiple follicular cysts.
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Fig 1-6. The ultrasound image of the ovary in cow that was diagnosed with

luteal cyst.
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Fig 1-7. The ultrasound image of the ovary in cow that was diagnosed with

luteal cyst (cloudy in cavity).
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Fig 1-8. The ultrasound images of the ovaries in cow that was diagnosed

with granulosa cell tumor.
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Fig 1-9. The ultrasound images of the cyst

diagnosed with hydrosalpinx.
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Fig 1-10. The ultrasound images of the uterus in cow that was diagnosed
with endometritis.

AZUd - AZWngel Bet 2ehaAtel Y SHe AFUe] uF, 2
FU el WAL mok 2w zFY o] echogenic 3 T

Awr EA)

oy

o] meFel ¥4

3 2ol

i

,46,



Fig 1-11. The ultrasound images of the uterus in cow that was diagnosed

with pyometra.
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in cow that was diagnosed with

images of the uterus

Fig 1-12. The

pyometra.
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Fig 1-13. The images of the uterus in cow that was diagnosed with fetal

mummification.
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Fig 1-14. The ultrasound images of the bovine conceptus at gestation Day 30.
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Fig 1-15. The ultrasound images of the bovine conceptus at gestation Day 35.
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Fig 1-16. The ultrasound image of the bovine conceptus at gestation Day 43.
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Fig 1-17. The ultrasound images of the bovine fetus at gestation Day 48.
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Fig 1-19. The ultrasound image of the bovine fetus at gestation Day 75.
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Fig 1-21. The ultrasound images of the bovine fetus at gestation Day 87.
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Fig 1-22. The ultrasound images of the bovine fetus at gestation Day 95.
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Fig 1-23. The images of the bovine fetus at gestation Day 102.
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Fig 1-24. The ultrasound images of the bovine fetus at gestation Day 114.
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Fig 1-25. The ultrasound image of the bovine uterus at gestation Day 120.
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(Hamilton %, 1995; Del Vecchio &, 1994; Dinsmore &, 1990; Lewis &, 1990;
Benmrad®} Stevenson, 1986; Peters®} Bosu, 1986; 7% 5, 1994b), 4], &4 &
Adaddos A3 Agre Ad 2 Ao WA Az s &y & AW
A Ao A d(Keslerel Favero, 1997; Pursley %, 1997; Kalis®} Van de Welil,
1980), AA, B o] AFHA F& FAAFY B Fo] Arkar g AtHdoValle
5, 1997, Troxel &, 1993; 7 &, 1995).

A A 2 progesterone F =GO o Tk el W¥RH WAELS TAT
4 e AR FREo] 50~55%, daEWo]l 30~35% 1Elal A-g ol
10~20% o2 wA4WA Ee wAgde] Ao 7ME =2 HlEeS AAgT L
3} 9 th(Heersche$} Nebel, 1994; Pecsok %, 1994; Senger, 1994; £ %, 1998b).
Eg dAEY T dAEES FAY A, GFY BT A 2ga &
obd 9 A A A ugt gdsiAl RuEa A tH(Woolums$t Peter, 1994;
Lopez-Diaz¢t Bosu, 1992 1987; Nakao %, 1985; Kesler 5, 1978, £ %,
1999b).

B AFo A HANS 77,924F F FAFAH o] 364525 (46.8%) 2 71 Eokor
A A 10,72157(13.8%), Al B A7 ARaL7E 24,0445 (30.8%), Py A
o] F&o] 1677(0.2%), Z2mkl 1357(0.01%) 22| 7k 5 50 o]l =A A
7719k 22 7|Eb7) 65277 (84%) 2 YElRTE HAAY 364527 &

oAM= gAY AR e FA4UAol 295517 (81.1%), FAEGE 4222F

4

(o
T
3
2
e

o

(11.6%), FAdE 1,350F(3.7%), F271e5d 12815F(35%) L8l wao 3

HIAZEE 487(0.1%)2 72470 Yey o) ST AR e FdEA0
8LI1%E & AAagith o= w7hol A wAgde] 3t JF FHol

AT Ui EA7 dte AS 9u|ste A2 Heersche®t Nebel(1994),
Pecsok 5(1994) % Senger(1994)2] AFZA 3o} H|S=38 HS e AT o] A

9 EAWMY EE wgud 2re w4sd dtE dyng =

o

v}

ol

rlo

=

o
%

Etherington 5(1991)¢0] HF¥A = A2 E progesterone &= A
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Y o= By7|EA o= 76%(Peter2} Bosu, 1986), 24417 video 7HA|A|
Aol #Tzo] o A= 50%(Kelton 5, 1991) 2] 1Y 23] bz by 72
o= 20~38%(Kelton 5, 1991; Peter®} Bosu, 1986)= A A #-zo] A
= AAE v Ao ek 2 AgelA E4Ed ®
9G¥ o F v Whitmore(1980)] A A A H #AejAE = Qleh AR %

s

wRue) Aoz 3

3] BJd=S of7jsl= AW ol (Dohmen %, 1995; Peeler 5, 1994; Etherington
5, 1991; Peter®} Bosu, 1986), AFaW A7 v & 10~15¢7b%] 90~
100% °]th7F 30~409 o= 30%, 60L& 10~20%= Azk 7FAgicia gho
(Stevens 5, 1995; Del Vecchio %, 1994; Pugh %, 1994). %3} Etherington 5
(19912 A4 EAF719 Ao Aol 2™ Ao WA vl 2
A3 FoA e Aol7b A HA gk s, ol djlowms A
s A daA g A3 Al o 2 drE A7 wiiEol g
3 oskdeh. 282 Miller 5(1980)2 AWt B&stAl ddetr] fair =
A Abg Aol oF el xzAA HALE AAdoF sk, o= ©
Hl-go] Fad Wk ofuet AA| ofd gl e A &ol A vk AT
2 AT AgEE 10,7217 T AsuHrde] 7,2067(67.2%), A E5ES
22705(21.1%), 24 580F(54%), Agi AT 5217(4.8%), AaFTF 128F
(1.2%), A& 1657(0.1%) %2 Az leredo]l 7Hg =4 vetweh Al o] o
B2 A TEA Bl AU o] A FAS R FHEA B2 AAECIA
thool= FE ERE & A4 ARy e AA s8R BAGA Bs

J&th= Stevens (19959 A4S s s|F= Aot

A2 B35 Ao A 2 2AF st AgdHde 498t 5
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2EAA Soz ool ZEF AN ZSuHANE o5 A e = 9l
(Kaneene®} Miller, 1994; £ %, 1998b). wald ZSd@GAI= AFe ko] ujf

$ FE3 A88 + 92 Aoz Ardd.

A4 R dalr] Abare] W wAEe £ F 309 oldE 25 Wem
HARE AAR A3 AA AARFS 24044% T A2l 23587F(98.1%), 271 H ot

AP 2695(1.4%), Efolmol gt 178%(0.7%), EHelE Al 107(0.04%), = e}
Sk vkl A7l AR AAlskA] Fgkrhd ejob A gl ejopmfojeb gl A -
i Aol B A erolr] FEH IV} Jaloz AZhsta oprp Erdo]
At vhgollof HAfstol 7] wfitol] E7Fe] &AL gty 3 7] EjobAL
L= Hfolrt ¢hH3] FE § Abwo]l FiEE wizkA Aol A HA 7] Wi
of FE7I7F ZolA w7kl ABAHIS A skAlZItE Borsberry 9t Dobson(1989) 2]
AXAE HAZE AU oY AWES X7]d st xa5d &
A7 witel HAEES SAANZE 7 s Ao AZH.

HAAZNSE 855 AASAE 27694F FolA dgddzrde] #io] 13732%F
(49.6%), dxdE 3473F(125%), FAEE 815F(3.0%), TFa7sHd 606
(22%) 2 Ao JFHHAXESF 457001%)=2 Aol 18630FZA 67.3%=
AA P A= 2Agdy g 7es dolded A A FolAe ATy
Fol 6455F(23.3%)% 7Hd Wttt webA EFrbel A R de] ik Vs, J
<9 B AREe FAF desttta ey 3k Aguigde] FE A4S
szt Bl ARl A 7] #El Tk Stevens 5(1995)9] A A& nHI E
W, H A7beAS AAskE 577 STkske AAA et e E A4

ol ZA3| o] FoAof g}

LA 2o Hadgo] g

FJ

=
5 A FANAY HFLdFe 106804 6747 @S BEukS 609 o]l wHA
33%° A4 89%= S7F A FA4A FHIES 43%0°
A 63%E F7h FHY FAIFE 26304 1832 dEHAT ol
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HadEe FaldAe] gE Jdxvt 108 o) AEEHE Fom dukygow
A7t EAEA X g2 FA7 =A% W g th(Hamilton 5, 1995;
Youngquist, 1994; Cook %, 1990; Bosu®t Peter, 1987). dF¢] =7]= wAA]7]

UogEe] Sl weh qgsty] W) A 204 YEY A0E NFeR

S} Bosu, 1992). 33 dadEe WA 4% AA dxdEd GAdFeR o
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1994; <= &, 1999b).

AT 10~30%9] FaeA vt & A dAoly B FAHS AAAA F
WAS ARANFoEAN WMAEES AT FoI AJAFY Seld
(Jeffcoate®} Avyliffe, 1995; Ribadu %, 1994a; Lopez-Diaz¢} Bosu, 1992; Day,
1991a: b; fjaz &, 1987). dA&dEe] RAEL 6~20%=A HAd TA7F d&
Aaol M= 12~14%7F daddS 74 glom E3F 10~14%9] 27 44
of 12 wadFol o]3s i, o]F 35~45%¢] A7t AdstA ErHCook &,
1991; Cook &, 1990; Kesler &, 1978).

dadFe] dALdde YWEHA 29lo® A LH surge? ZojZ wijgo] o
o ux] AL}, estradiol 5% Aol wWE positive feedbackr] LH surge®] ¥®
AE 5 A8 71HA o] frell whE LH surge
o] Bty o] 7bd AFAQ dJdelth(Nanda &, 1991; DobsonZ} Alam, 1987).
Tk x| LHe FSHel tigh +8&A4 ¢ A= dihdFo] dld + e

O, FEA BaT 2t 44 AT 2% FAS LH BHgae

i
o
I3

A% LHel w$3 4 9l 84 PFow <8 ugre] dojupd =tha



3 tHBrown 5, 1983). ol &3
S 7FA4 S0 inhibine WX FHIA XA Ao dxo FgS x4
th ool & dxd¥d LH F&A4 9 755 2digdo=zm wighgdel s fdet
tHRoberge %, 1993; Brown %, 1982). &= & Q9o
e, SAAA, AEd 2 FY9y e stress, B9 T ugdgHFH a9 B
—carotene AFHEFHF T 2L JFEFLS GAREFY LS FTHAIIH
(Lopez-Diaz®} Bosu, 1987; Roberts, 1986), #+x% Q9% WAidFe] il
o] ®t}tal sk tH(Roberts, 1986).

dadge] ddygo s T, A4AAL progesterone =54 9 %

S 3H4AL So] dti(Nakao 5, 1993: 1992; Farin %5, 1992; Dinsmore %, 1989;

Sprecher &, 1989). #AdFS =2 % progesterone ¥ wito] F+2 Fi

4P e, dEYES ARBY, FAH ARYY T Tuggorn
TFREEE ARRPe JPFPl o dEdFoR 44 Add + ou
FuAge Geis BEYES PPN E FAYEN EAwes] oy
B3t ItH(Tanabest Brofee, 1982). oel@ 91434e #aw D94t o

HAE Hs) = Fao g §%F 2 A progesterone TEZAS &8sl
=d(Nakao 5, 1993; Sprecher %, 1989), dwtx oz FgAFdEe dxrFEnrct
&4 progesterone F=7F =thal st (Kesler &, 1982). WA 5 2 8%

progesterone ¥ =S54 Hx Gy FAGTS AAAGE = FE&S JRE

9/

A&s Frh(Nakao %, 1992; Dinsmore %, 1989; Sprecher
1986).

FH xR GEYER FAYES A pEAvd £ Qe ®
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b olye} 8 F A9 W3S monitoringdtE=t] o] &% 3 ¢l th(Jeffcoate 2}
Ayliffe, 1995; Ribadu ‘&, 1994b; Farin &, 1990; Omran 5, 1988; <= &, 1998b).
I FAGETS dFHY FACd o8 ExdE = dEH e Tt
3 PR GEEE 3 m oS FAGFoR ITGE £ Adnkal gt
(Ribadu &, 1994b; <& 5, 1999b).

HadFe] AzHe Wik Ze Ayt d+=d(Jeffcoate®t Ayliffe, 1995;
Nakao &, 1993: 1985; Kesler &, 1978, Garverick &, 1976, & %, 2002), Nakao
S(1993) HFEGF] ARl GnRH @5 Foira GnRH Fol F 14Ul
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28 ANE A3, FAGES PGRa AR ¥ 939 27 247 Fesn @
Aol Q47 @wYer], GEdFol: GnRHe PRIDZF W@ 44e e

e, vhgEe] A A GnRHSH PRIDS] 9 8% o]t a4
S AnE ofrld Wk oy Amadsh BHAstths Bn(Nakao %,

1985; Kesler &, 1978)% St &gk & 5(1999b)2 “=F5-olA AHT FAadF
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Al (coefficient of variation)¢! intra-assay: 5.9%, inter-assay:= 8.8% o]t}
g &7 progesterone F%=7F 1.0 ng/ml o3 wWE Wi 7l AU &

sk Aow BRFAT

B
o
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2 8% progesterone FEZFo o3 WAIF] 7
& 5(1999b; 1998b)e] WHS ozt WEE Y

=i}
Table 2-17} o] s}t & 2 - § diol A7t gloda Ao 25 m °]4

f

Ql Eol EAFL o FEH

FAZF 3 mm B9 28] 3 progesterone &
%7} 1.0 ng/ml PIvHY W= dxdEoR Adsiginh A - dao] A
7F oA Aol 25 mn o]l dFol EAsta o] dEH Y FA 3 m ©]
olm ela ¥3 progesterone F%=7F 1.0 ng/ml o]4Yd Wi FAFToR
Agstt FEH el FAo] Adglo] 25 m o)Al WEI A ol A7}
ZA38tA A 4 progesterone %7 1.0 ng/ml o] 4 Y WS FATE dardE
o2 Agedd olF WEEUAdE ofFd FxEo EASIA owA
anechoic3t A el (Fig 2-1)%= YA T w2

St EE cloudyE A 3H=(Fig 2-2)
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HAdES EAEE T X8 Table 2-29F o] T/HAE ¥
sttt GExGES A sokAE wet 22 20074 35, 5 GnRH @A =+

(Trial 1), GnRH5¢] % 10€ A 9| dinoprost X &+ (Trial 2) 18311 GnRHF¢]

S
P,L‘
£
El

Z 109 Ao cloprostenol X &+ (Trial 3)2.2 EF3lgtt FAGEL X5 A
Hol| wpg} z+zt 20054 2+, = dinoprost ©%-X &+ (Trial 4)3} cloprostenol T
E257 (Trial 5 o2 EF3Ath FATE G2 dFS FAGET A8 &
2434l dinoprost =X 57 (Trial 6)¥ cloprostenol & X & (Trial 7)2.&
wroiA 2z 10054 2 538k th. GnRHS! Gonadorelin diacetate tetrahydrate
(Cystorelin®, Sanoti Co, USA)E= 200ugs S5FAMeI9 T, A PGF.adl
dinoprost (Lutalyse®, Upjohn Co, USA)E 25mgs 854 39 o

PGF.a¢l cloprostenol (OESTROPHAN®Y, LECIVA, Czech Republic)& 500ug<
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Table 2-1. Differential diagnosis of ovarian cysts based on rectal

palpation, ultrasonography and plasma progesterone concentrations

Plasma Rectal palpation and ultrasonography (mm)

proges= Diagnosis

terone Cyst Cystic wall C !

(ng/mt) diameter thickness orpus luteum
Follicular

< 1.0 > 250 < 3.0 Absent cysts
Luteal

> 1.0 > 250 > 3.0 Absent Cysts
Coexist of

N cyst and

> 1.0 > 250 Present P

luteum

Table 2-2. Number of cows and regimens for treatment of ovarian cysts
in dairy cows.

Number of

Ovarian cysts Trials Regimens
COWS
Trial 1 200 GnRH 200ug
Follicular cysts Trial 2 200 GnRH 200xg + Dinoprost 25mg
Trial 3 200 GnRH 200ug + Cloprostenol 500ug
Luteal cysts Trial 4 200 Dinoprost 25mg
Trial 5 200 Cloprostenol 500ug
Coexist of Trial 6 100 Dinoprost 25mg
cyst and
corpus luteum  Trial 7 100 Cloprostenol 500ug
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Fig 2-1. The ultrasound image of the ovary in cow that was diagnosed with

coexist of cyst and corpus luteum.
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Fig 2-2. The ultrasound image of the ovary in cow that was diagnosed with

coexist of cyst and corpus luteum (cloudy in cavity).
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Ovarian cysts

Rectal palpation

Ultrasonography

Hormone assay

Confirmation of
method of
differential

diagnosis

Treatment

Follicular cysts

- GnRH only
- GnRH + PGFy,

Luteal cysts

- Dinoprost

- Cloprostenol

Coexist of
cyst and
corpus luteum

- Dinoprost

- Cloprostenol

Insemination and judgement of

treatment effects

Confirmation of the best

treatment method

Fig 2-3. Flow sheet for differential diagnosis and treatment of ovarian cysts
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7hodand o] §9% 94 progesterone F =k ¢EH O] T

&

Al olgkdl  1,188FeolA  dadEs Exidetr] s dF
progesterone &%= GEH ] FAE FAT A= Table 2-37% 2

8% progesterone FEE WEYF 629F(52.9%)N A 03+04 (MeantSD,
M 02~09) ng/ml ©|fla, FAGE 431F(36.3%) A 3.7+1.1 (1.4~8.1)
ng/ml oo FAFTE FAEE 128F10.7%) A= 38+12 (22~85)
ng/ml o]t G e FAE F2 T 629FM 1.6+04 (1.1~28) m ]2l
3, BAGE 4317004 4.2+15 (32~72) m °olReH FAFTE FAGE 128
FoA= 16106 (04~37) m ©] Rt 3 progesterone FE=2 FFH 2 T/
Abolel = 0.809] FdASFE YelHo] 4 progesterone FE=F GEE e 77

Atololl= A g Fo] AAAAE HER ATHP<0.001).

Table 2-3. Plasma progesterone concentrations and cystic wall

thickness in cows with ovarian cysts

No. of

Ovarian cysts cows () Mean+SD Range
Plasma progesterone concentrations (ng/m{)
Follicular cysts 629 (52.9) 0.3+04  02~09
Luteal cysts 431 (36.3) 37+1.1 14~81
Coexist of cyst and corpus luteum 128 (10.7) 3.8t1.2 22~85
Cystic wall thickness by ultrasonography
(mm)
Follicular cysts 629 (52.9) 1.6+04 11~28
Luteal cysts 431 (36.3) 42+15 32~72
Coexist of cyst and corpus luteum 128 (10.7) 1.6+0.6  04~3.7
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Table 2-4. Accuracy of rectal palpation for the differential diagnosis of
ovarian cysts

Diagnosis by plasma progesterone
Diagnosis by and ultrasonography

rectal palpation

Coexist of cyst and

Follicular cysts Luteal cysts
corpus luteum

Follicular cysts 397 (63.1)° 124 (28.7) 18 (14.0)

Luteal cysts 104 (16.5) 265 (61.5) 15 (11.7)

Coexist of cyst and

128 (20.3) 42 (9.7) 95 (74.2)
corpus luteum

Total 629 (100) 431 (100) 128 (100)

* Parenthesis indicate the percentage
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AdAA A B3 progesterone FEFAo| 2F] dAEFoR FAHIA
1,188 ol A &3k Abe] WdA #d 2 Table 2-59F 2t}
et s 29 Y] ARHFES dETETo] 95.3%
(600/629), SFAFE- 93.3% (403/431), FATE FadES 100% (128/128) ©]

o] 1,188l A 1,1317(95.2%)5 A gstA A dste] =&

Table 2-5. Accuracy of ultrasonography for the differential

diagnosis of ovarian cysts

Diagnosis by plasma progesterone

Diagnosis by and rectal palpation

ultrasonography Coexist of t and
Follicular cysts Luteal cysts oexist of cyst an
corpus luteum

Follicular cysts 600(95.3)" 27(6.2) 0
Luteal cysts 28(4.4) 403(93.3) 0
Coexist of cyst and ) o) 1(0.03) 128(100)

corpus luteum

Total 629(100) 431(100) 128(100)

* Parenthesis indicate the percentage
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dEYFor Auslel ARE ANHYY 607NN AREE WA

A7kA o] FAE GnRH ©@5A 5ato] 281+6.9¢,

2
GnRH®} dinoprost B Ex 5 79] 1594299 2832 GnRH$} cloprosterol W&

Ago] 151319 ollen, Ag F A A dAHJD o= 47 T6F
(38%), 82 (41%), 86-F(43%) ©lAtt. Hgk A= F 100 olulel] +4& AAlst

A F4E 1565%(78%), 2005F(100%) 18] 3 2005F(100%) o)L, & & 1
g olyo FHE FHe AutHE Z7F 1225(61%), 1365F(68%), 146%F(73%)

ojith. zElal AR F 1002 ofel YAHJG el FEjzbA S kAL 7

7} 53.2£29.49, 432+282¢ 1| al 44.242749 o]t

o
(&)

@) FAGE
FAGFoR Ausel AaE ANHAY 407N ARTW AAYHL
HESH A= Table 2-72 #t}.

HZ2 HA5do A AFFANAe 7428 dinoprost ©E X E 0] 3.8+0.6

o
PR
&
oxl
>
o
12
L)
32,

4, cloprostenol T2 5ato] 38+0.74 o]lon, A=
A od = 77 98F(49.0%), 1017(50.5%) ol Atk Ek X5 = 100 olulddl
AR E T 2007(100%), 2007(100%) oL, A= F 1002 o]
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Table 2-6. Reproductive performance in cows with follicular cysts after the
treatment with a combination of GnRH and dinoprost (Trial 2), GnRH and
cloprostenol (Trial 3) or GnRH alone (Trial 1), respectively

Treatment groups

Trial 1 Trial 2 Trial 3
No. of cows treated 200 200 200
No. of cows coming into estrus - 194 (97) 192 (96)
within 6 days after the
treatment with PGF2a(%)
Days from initial treatment to 28.1+6.9 15.9+2.9 15.1+3.1
insemination (Mean+SD)
No. of cows conceiving on first 76 (38) 82 (41) 86 (43)

service (%)

No. of cows inseminated within 100 156 (78) 200 (100) 200 (100)
days after initial treatment (%)

No. of cow conceived within 100 122 (61) 136 (68) 146 (73)
days after initial treatment (%)

Days from initial treatment to 53.2+29.4 43.2+28.2 44.2+27.4
conception (Mean=SD)

No. Culled 12 12 10
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Table 2-7. Reproductive performance in cows with luteal cysts after the

treatment with dinoprost (Trial 4) or cloprostenol (Trial 5), respectively

Treatment groups

Trial 4 Trial 5
No. of cows treated 200 200
No. of cows coming into estrus within 190 (95.0) 192 (96.0)
6 days after the treatment with PGF2a(%)
Days from treatment to insemination 3.8+0.6 3.8+£0.7
(Mean+SD)
No. of cows conceived on first service (%) 98 (49.0) 101 (50.5)
No. of cows inseminated within 100 days 200 (100) 200 (100)
after treatment (%)
No. of cows conceived within 100 days 139 (69.5) 137 (68.5)
after treatment (%)
Days from treatment to conception 18.2+10.2 17.5+9.8
(Mean%SD)
No. culled 11 11
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FATE drdFoR JAdHo A8E AASAE 200704 AmatE #

Hz2 AB5ddA FAZAY A& dinoprost X ZTo] 3
cloprostenol *| & o] 38+0.6¢¥ olor, Xx F A FAHA dAHJLA o=
Z}7} 66 (66%), 68F(68%) oAtk Edk A5 F 100d ol =48 HA 53

1007(100%5), 1007(100%) o1, A& 5 1009 oo FeH +
AR ZF7) 87 (87%), 847 (84%) oItk 1Elal A& F 1009 o]
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Table 2-8. Reproductive performance in cows with coexist of cysts and
corpus luteum after the treatment with dinoprost (Trial 6) or cloprostenol
(Trial 7)

Treatment groups

Trial 6 Trial 7

No. of cows treated 100 100
No. of cows coming into estrus within 91 (91) 93 (93)
6 days after the treatment with PGF2a

Days from treatment to insemination 3.7£0.7 3.8£0.6
(Mean+SD)

No. of cows conceived on first service (%) 66 (66) 68 (68)
No. of cows inseminated within 100 days 100 (100) 100 (100)
after treatment (%)

No. of cows conceived within 100 days 87 (87) 34 (84)
after treatment (%)
Days from treatment to conception 15.3+8.9 14.8+9.2
(Mean+SD)
No. culled 4 4
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oh g AadE o] PGFa A& § 244

G EEE PGFaAAlE AHERE & ol5d Wi MAAAS A= Blad
A= Table 2-99F 2 oh

PGF.a o F 64 oldo] Aol BHHAY Foe FEXETO] 386F
(96.5), &AdFol 382F(95.5%) LE]al FA|FE dFadFo] 184F(92%) <l
. Ax ¥ A FAA dAEHJAE o= 7z 168F(42%), 199F(49.8%),
134(67%) I =3 A7 F 100 ool A& AASALE Fo+= 4007
(100%), 400%-(100%), 200(100%) IStk A& F 1009 o]l FHd Fo=
AgwdE 7z 2825 (70.5%), 27657(69%), 171(85.5%) ©|laL 1
100 ool JA=HJGD ool A FEi7bA o] AL ZH7h 43.7+27.8%, 17.849.9
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Table 2-9. Reproductive performance in cows with ovarian cysts
after the treatment with PGF2a

Coexist of
Follicular cyst and
cyst” Luteal cyst COrpuS
luteum
No. of cows treated 400 400 200
No. of cows coming into estrus 386 382 184
within 6 days after the treatment(%)  (96.5) (95.5) (92)
No. of cows conceiving on first 168 199 134
service (%) (42) (49.8) (67)
No. of cows inseminated within 100 400 400 200
days after initial treatment (%) (100) (100) (100)
No. of cow conceived within 100 282 276 171
days after initial treatment (%) (70.5) (69) (85.5)
Days from initial treatment to 43.7+£27.8 17.8+9.9 15.0£9.0
conception (Mean+SD)
No. Culled 22 22 8

* PGFwa was treated on day 10 after GnRH treatment.
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1994; Tjaz 5, 1987), WAL ¢ 82%9 47} GnRH Fo] & 18~24Yo| 23y
7] Wi XNZ25YH SAHAAR 2 7|7ko] dojA MANAS AA T T

F sERIAVE BATHS FA

rr
i

Aol i AR tH(Dinsmore S, 1990;
Vasquez %, 1984). Z12]32 GnRH AA Fo & 9~13¥Ydl+= ¥ progesterone
FTEUt FAV] FeoR Tt e tH(Kesler, 1997, Kesler &, 1978). we}
A GnRH @54 8¢ 93-S Beks] 7] #1ste] GnRH A4l 7o § 9~14¢Y
of PGFaa #AlAe] Foyro]l §&5¥ i rh(Kesler, 1997; Nakao &, 1992). =
Nakao 5(1992) WxdFe A= SojA GnRH =3 ma¥ GnRHS
fenprostalene W& 579 X5 F WHAAHHL 100¢ ojue ¢4l&2 GnRH
GE 2] g to] 48.19%, GnRHS} fenprostalene W &3 5w 66.1%S YERY o]
LGEFo] X g GnRHS} fenprostalene M EX 57} X85 F

a ST 2 AT s dxEEe] AR F 1009 ool &2 GnRH
=280 61% 18]a GnRH®} dinoprost H-E&X 5L 68%, GnRHS}

Mg Rl 353t

i

AUR.

cloprostenol & X =2 73%= WEY Nakao 5(1992)¢] H.i19} B33t}
¥ YFe] A8E GnRH ©5A 84 0% GnRHS PGFa WEX 87 A&
g7 el A stk 3lo] FlH et T3 A AR HEH FE7bA 717He
GnRH WA 80 5322949 o|AAY GnRH9F PGF.a WE&A 8w 432
28293 442+2749 %A o #FUh Wy d2EdEe A8= GnRH @53
SHUE GnRH® PGFa WA 87 @ARdEd] o7, N84 $4 o

B SEzhAe] 713be] dold GEGES] Aol HAAA WHe] I

N

FaAGEe AR UWbHoZ PGFa @5 AH, GnRH 958 Ei=
GnRH$} PGFoa W &FolHo] &85 1 drt(Kesler, 1997; Day, 1991b; Nanda
S, 1988; Smith, 1986). & Smith(1986)= FAdE & T LE PGFa 5%
21, GnRH 95 &7 123l GnRH A& F 9del PGFa BEA&E A4
3 A, A5eA A BAA Y 7HALS 77 439, 195¢, 13492 YERY 3
AdFol= PGFa @5X 87 E37F vk st & A olM s GAdE
2= dinoprost HEX 57 cloprostenol HEXZ O R TRt X E5HUA
A3 Xz  FAZAY AL dinoprost YEXZ o] 3.8+0.6Y

A Fa2 3.8+0.7¢ 2 Smith 5(1986)2] PGFea w53 59

i

cloprostenol &
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1.4 &
Aol A AT 2dE HAS 9 S FIsA7I=H ol &= 9l
H(Kastelic®t McCartney, 1996; Sanchez %, 1993; Odde, 1990). HA &9 =

e v dAE MAF e JEAoR BAFSE FEANOEAN HALES
G 71 =d o (Kesler, 1997; Larson¥} Ball, 1992; Kiracofe, 1988), 74
13t o8 whele] &7 o] FAjo] W EY] ujitel] Mg
Y FHES FHAATH olue] WAV dWrHoR Au FUke 3
Z7Fa t(Martinez 5, 1997; Seguin %, 1985).
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Aallof =W old] AbEHE fAlEE FE  progesterone AA|7E ARRHE T
(Tregakis %, 1994; Kojima %, 1992; Brink®} Kiracofe, 1988). A2]7] Z A}l
ot WA A loju BT HEe BAHFI|E A= Tah
71 0] AtH(Wehrman %, 1993; Dunn® Moss, 1992).

gAe] Ve s HIPAIE WHoRZE UiFio] PGFa AAE AH&3t=d
A 7] Fdedl A PGFoa A AW PGFoa X419 FAR= A9 7|eS
B YA AA dF progesterone FEE A 3HAI I THYounis, 1997, Twagiramungu
T, 1992a). o] % Aol M AAASTERS WES FIHNAA dhddM =
Az FE7E dEste] BAFAS UEblH o]ojx LH surge$t 37 wiEho]
Jojddrt. A PGFoa AlAe AR&WH (Kastelic &, 1996; Cliff &, 1995
Peters¢} Ball, 1995)9= AA, 2AFAHAIZ Ao EAHE 3213 v}, PGFa
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AAE FAFSHHE 3~54 o] wAo] WHHET of WS AZHALE sfjofditt
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wRE7IFo] oA A7 ool gl JMAE LR 25

FHAE 23 AT ARG & FolA

o

8% 6, 8 10, 12, 14, 16< A
o) R 247t 6074 F 3607 Awste] PGFadl dinoprost (Lutalyse®,
Upjohn Co. USA) 25mg 3+ cloprostenol (OESTROPHAN®™, LECIVA, Czech
Republic) 500ugs FAFSFA T FAF & HARHA AFFGS HAASH o 5
B %3096 2euAAE 27 QAT AN

o] %F¥ Zol diidsES A, AAF 2 BRI HHIA SAE FHA

o % %HSH Fig 3-13% 2o}
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Error of estrus detection

and silent heat

Rectal palpation Ultrasonography Hormone assay

Estrus induction according estrus

cycle
Dinoprost Cloprostenol
% estrus induction % conception rate
-Estrus stage at -Estrus stage at
injection injection
-Days after injection -Days after injection

Confirmation of the best method

of estrus induction

Fig 3-1. Flow sheet for selection, differential diagnosis and estrus induction

at error of estrus detection and silent heat cows

,97,



T Al &% progesterone &%

o] g NAE dFew WFE FEA7]7] 98 A
TEF 6, 8 10, 12, 14 2 1624 27} PGFa AAE Folstsl=dl ol w9
&% progesterone ¥ %+ Table 3-13 2t}

g % 6dAol 1.5+1.3 ng/ml, 8l 3.7+1.4 ng/ml, 10¥ Al 6.5+1.8
ng/ml, 12¥ A 79420 ng/ml, 144A ] 65+25 ng/ml, 16¥L# 25+1.2

ng/ml 24 A4 LAF79 FE BAT

Table 3-1. Plasma progesterone concentrations on day of PGFqa

injection in 180 dairy cows

Days from .estr.us *to No. of cow Progestergne
PGF2a injection concentrations

6 60 1.5+1.3

8 60 3.7+1.4

10 60 6.5+1.8

12 60 7.9+2.0

14 60 6.5+2.5

16 30 2.5%1.2

“Lapsed days since estrus

,98,



. PGFoa FAF & A&

PGFa FolA]l HAF7IER et FAF & ARdre] o
< YERd 23 Table 3-2¢F

DAL ES 6dA o FALgH FAE F 3ol 44F(73.3%), 4¥€°l 6F
(10%), 29 o] dell 65(10%), 54 o] Fol= 45(6.7%)7F &Aool LA} &
AEET 8dA o FAG A9 FAF & 39 34F(56.7%), 29 14F(23.3%),
499 657(10%), 59 olFol= 457(6.7%)7F HAHo] HHHAY. YAHAFTEF 10Y
A= FAF 3 %), 490l 167(26.7%), 56¥ 147F(23.3%)7} &
Fol AU TAHFESF 1244 = FAF § 3Ll 245F(40%), 49l 20+
(33.3%), 5l 107(16.6%), 64l 657(10%)7F EA o] AL} TAHITESF
4L AN = FAF § 3ol 247(40%), 49 227(36.7%), b€l 107(16.6%), 6
Aol 47(6.7%)7F LA o] LHEUE YAHFTEST 16UA = FTAF § 34 44
7(73.3%), 49 8F7(13.3%), 29l 47(6.7%), 54 ol Fdd= 4F(6.7%)7} =4

e
L
N
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e

on.
rr

e
=2
)
S

o W E e,
@9 PGRa FolAo] w4 Fo)e] #Agle] AAFS 36057 mFolA 20
i HAgE S-S FAF F 3de 1907(52.8%), 49l T8F(21.7%)ZE A A

4.4%7F FAF - 3L 4ol dA o] HEHJ 2ea TSIV 8d oy
FAEFT = FAF F Znkz 2o A Eflen FANE e A

TFAE F- 39 o] ol A o] LH U

ﬂ
ofN
il

AN

T 10Y ~14Y9 9

TTV
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Table 3-2. Proportions of cows showing estrus on days after

injection and the relationship to stage of cycle at injection

PGFZQ

Days from Days from PGF3, injection to heat (%)
estrus to
PGFZO. .
injection” 1 2 3 4 5 6+ Total
6 2 4 44 6 2 2 60
(33) 67 (733) (100 (33)  (33) (100
o 2 14 34 6 2 2 60
(33)  (233) (67 (10)  (33)  (33) (100
10 0 4 20 16 14 6 60
6.7 (333 (267 (233)  (10)  (100)
24 20 10 6 60
12 0 0wy @333 a66 a0 (100
24 2 10 4 60
14 0 O wuo @1 a6 67 (100
6 0 4 44 8 2 2 60
67 (733 (1330 (33)  (33)  (100)
Total 4 % 190 78 40 2 360
ota (L) (72 (28 (@17 A1l 61 (100)

“Lapsed days since estrus
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3277 dale]l Hof 53.3%° 4
& wo] 63.3%, THETZF 1024
= 60F F 4077 dalEo] 66.7%, HAHEFRSF 1294 = 60F F 38F7F Al
o] 63.3%, AAFTHEF 4LANE 60F T 4057F A= 66.7% 18] @
AERT 1697 = 60F T 44F7F A= 733%° dAl&S el

S PGFoa FoA1 9] @A F7)o] #Aflol AEFF 3605 ZFolr Fd
S galge FA T 1U0] 2/45%(50%), 29 12/26%(46.2%), 3¢ 134/190%F
(70.5%), 49 52/78%5F(66.7%), 54 26/405(65%), 6Ll 6/225F(27.3%)= A
2188 360 2327 7F AAlE 1A 64.4%9] dAlE&S B
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Table 3-3. Proportions of pregnant cows after PGF.a injection and the

relationship to stage of cycle at injection

Days

from Days from PGF2a injection (Pregnancy/Inseminated)

estrus to
PGFQG

injection® 1 2 3 4 5 6+ Total

32/60

6 0/2 0/4 26/44 4/6 2/2 0/2 (53.3)""

38/60

8 2/2 8/14 22/34 4/6 2/2 0/2 (63.3)

40/60

10 0 2/4 16/20 12/16 8/14 2/6 (66.7)

38/60

12 0 0 18/24 12/20 6/10 2/6 (63.3)

40/60

14 0 0 18/24 14/22 6/10 2/4 (66.7)

44/60

16 0 2/4 34/44 6/8 2/2 0/2 (73.3)

Total 2/4 12/26  134/190  52/78 26/40 6/22 232/360

(50) (46.2)  (705)  (66.7) (65) (27.3)  (64.4)

" Lapsed days since estrus
™ Parenthesis indicate the percentage
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PGFaA Al & Ab&ste] #4& F=A1Z o A7 HaE A dygo] oy
st @S AN BTV Fo dojus BRI Aol7b flvk(Wenzel,
1997). = At e e d A=A T dA S AEE WEe] oy
A Al FHle A2 Zol7h glolA AT A A FEAldE AAdA
I FUs FHAAAS A& 7 A (Younis, 1997, Wenzel, 1997).

3 AA P el AHEHA e PGFua AAZE AA, HA PGFaAl

o] &S dWbA o R F9 26mgs ARESHH, =4

PGFoaf-=4¢l  cloprostenol®  500xg 18 AA PGFadA =491

o

Ql dinoprostZ} &=dH o] F

fenprostalene> 1mgg A& 3Fth(Kesler, 1997; Wenzel, 1997; Peter2} Ball, 1995;
o] &, 2000). o]& °fAlE Atolel= WAL S| WA T = oFke] Aol 7t
A= Aoz Huy dth(Kesler, 1997; Younis, 1997; Wenzel, 1997; Peter<}
Ball, 1995).

B AT s AAES BAHFVE B LA FHANS AAlste]
A= thA o 2 dinoprost 25mg ®+E cloprostenol 500ugE
AbEste] A S FEAIAT. B HHES HAHTEST 69A FAS A5
TAF 3 3ol 44F(73.3%), 4¥€° 657(10%), YAHAFTES 8LdA A FAS H5+

T 3ol 34F(56.7%), 29 147(23.3%), YAHAFTESF 10d A= FA +
3 207(33.3%), 44l 167(26.7%), LA TEF 124 A d = FAF & 3Yof 24
TF(40%), 490l 207(33.3%), HAHFTRSF 14dA = FAF 5 39l 24F(40%),
490l 227(36.7%), LHFTRF 1694 = FAF F 390l 4457(73.3%), 49l 8
7(13.3%)7F &g o] HAF AT o= Younis(1997)7F  PGFea AAE AFE-3Fo

A% At BAFR
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o
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F 6ol FARE A= FAF F 39l 63%, HAHTET
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of 28%, HAFTEF 129 l= FAF F 3, 4, 5¥l 7 23%, 37%, 30% “LE
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