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Development of differential diagnosis and
treatment method of reproductive disorders
in cows using ultrasonography
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SUMMARY

Experimental 1 : Differential diagnosis between developing and

regressing corpus luteum

The aim of this study was to establish the method of differential
diagnosis between developing and regressing corpus luteum in cows.
Plasma progesterone concentrations were determined by radioimmunoassay
in slaughtered, cycling and pregnant cows. Ultrasonography was used to
measure the corpus luteum size and histogram values for determining the
correlationships between corpus luteum area or histogram values and
plasma progesterone concentrations.

The corpora lutea were monitored in vitro (water-bath scanning) by
using ultrasonography with 7.5 MHz Ilinear-array transducer in 196
slaughtered cows. The correlation coefficient between corpus luteum area
and plasma progesterone concentrations was 046 (p<0.01), and between
histogram values and plasma progesterone concentrations was -0.44
(p<0.01), respectively.

The corpora lutea were monitored by ultrasonography with 5.0 MHz
linear—array transrectal transducer in 188 cycling and 30 pregnant cows.
The corpus luteum areas and plasma progesterone concentrations were
significantly different between regressing and other corpora lutea (p<0.01),
and also histogram values were significantly different between regressing
and developing corpola lutea (p<0.01).

The correlation coefficients between corpus luteum areas and plasma
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progesterone concentrations were 076 (p<0.01), 0.71 (p<0.01), 0.65
(p<0.05) and 0.68 (p<0.05), and between histogram values and plasma
progesterone concentrations were 0.74 (p<0.05), 0.71 (p<0.01), -0.52
(p<0.05) and 0.65 (p<0.05) in developing, functional, regressing and
pregnant corpora lutea, respectively.

These results indicate that corpus luteum areas and plasma
progesterone concentrations were highly correlated in all stages of corpus
luteum. The histogram values and plasma progesterone concentrations
were positive correlated in developing, functional and pregnant corpora
lutea, but negative correlated in regressing corpus luteum.

Therefore, the measurement of corpus luteum area and histogram
value by ultrasonography is reliable method for the assessment of luteal

function, specially developing and regressing corpus luteum.

Experimental 2 : Differential diagnosis of ovarian cysts in

slaughtered cows

To establish the differential diagnosis and treatment method in bovine
ovarian cysts, specially ovarian cysts with corpus luteum, serum
progesterone concentration and ultrasonography . for measuring the cystic
wall thickness and diameter of cyst and corpus luteum were investigated
fI_'0m slaughtered cows with ovarian cysts. Ovarian cysts were classified
8 types by the number éf cyst, cystic wall thickness and present of
corpus luteum.

Ovarian cysts with corpus luteum were 11 (13.6%) of 81 cows and
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ovarian cysts without corpus luteum were 70 (86.4%) cows. The incidence
rates of 8 various types of ovarian cysts were as follows; 2Ba 33.3%,
2Aa 259% and 2Bb 14.8%, respectively. The incidence rates of ovarian
cysts without corpus luteum were follicular cyst 59.2% and luteal cyst
27.2%.

The cystic wall thickness were 2Ab 3.7 mm and 2Bb 3.5 mm, and the
serum progesterone concentrations were above 2.0 ng/ml in 1Aa, 1Ab,
1Ba, 2Ab and 2Bb, respectively.

In ovarian cysts with corpus luteum, the correlation coefficients
between corpus luteum area and serum progesterone concentration were
0.45. In ovarian cysts without corpus luteum, there was significantly
positive  correlations between cystic wall thickness and serum
progesterone concentration # = 0.54, p<0.01)

These results indicate that PGF2e analogues can be choice for
treatment of ovarian cysts with corpus luteum and above 3 mm the
cystic wall thickness because serum progesterone concentrations were
above 2.0 ng/ml in ovarian cysts with corpus luteum and thickened cystic
wall. In conclusion, it is suggest that ultrasonography is useful diagnostic
tool for diagnosis and selection of treatment remedy in cystic ovaries of

bovine.

Experimental 3 : Confirmation of estrus detection and early

pregnancy diagnosis

Plasma progesterone concentrations were measured for confirming the
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estrus observation and for the early pregnancy diagnosis in 130 cows of
small farmers. Ultrasonographic examinations were performed from day 30
after artificial insemination to establish the characteristic ultrasonographic
appearances of gestational structures in each pregnant stages.

Of the 130 cows inseminated, 111 cows (85.4%) were an ovulatory
estrus, 12 cows (9.2%) were an unovulatory estrus, and 7 cows (5.4%)
were the error of estrus detection, respectively.

The accuracy for early pregnancy diagnosis in 111 ovulatory estrus
cows achieved when the discriminatory concentration at day 21 after
artificial insemination was placed at 3.0 ng/ml in plasma, was 86.7% for
positive diagnosis and 100% for negative diagnosis, respectively.

Pregnancy diagnosis by ultrasonography were performed to evaluate
gestational structures from day 30 after artificial insemination in 83 cows.
Pregnant cows were 72 of 83 cows. The characteristic ultrasonography of
gestational structures in each gestational stages was as follows. The
embryo proper was observed within anechoic fetal fluid between 28 and
40 days after insemination, and amnion and embryonic heartbeat was also
detected in this period. Between days 41 and 50, embryo proper was
detected as an discriminated from head and body, and forelimb buds and
hindlimb buds were also observed in this period. Between days 51 and 60,
an embryo proper was clearly discriminated from head and body, and
fetal movement, forelimb buds and hindlimb buds were observed in this
period. Between days 61 and 70, fetus was completely developed, and
fetal skeleton, organs and cotyledon were observed. After day 71, each

organs of fetus were rapidly developed and a fetus was partially observed
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in screen because fetus was too big and larger.

These results indicate that plasma progesterone determination at days
0, 6 and 21 after artificial insemination can be utilized for confirming the
estrus observation and for early pregnancy diagnosis. Also,
ultrasonography was reliable method for early pregnancy diagnosis at day

30 after artificial insemination.

Experimental 4 : Differential diagnosis of subestrous dairy cows

Accuracy of rectal palpation and ultrasonography for differential
diagnosis of subestrous dairy cows were investigated, using the result of
plasma progesterone assay. The ovaries were examined 2 times of 10
days interval in 520 postpartum and postinsemination subestrous dairy
cows, using rectal palpation and B-mode transrectal ultrasonography.

The results of rectal palpation, ultrasonographic examination and
measurement of plasma progesterone profiles in. 520 subestrous dairy
cows were silent heat or error of estrus detection 303 (58.3%), persistent
corpus luteum 59 (11.3%), follicular cyst 37 (7.196), luteal cyst 16 (3.1%),
inactive ovary 9 (1.7%), granulosa cell tumor 1 (0.2%), hydrosalphinx 1
(0.2%), endometritis 81 (15.6%), pyometra 12 (2.3%) and mummified fetus
1 (0.2%), respectively.

Accuracy of rectal palpation and ultrasonography for diagnosing
ovarian disorders based on plasma progesterone profiles were silent heat
or error of estrus detection 80.5% and 96.7%, persistent corpus luteum

57.6% _and 94.9%, follicular cyst 62.5% and 91.9%, luteal cyst 62.5% and
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87.5%, inactive ovary 55.6% and 88.9% and granulosa cell tumor 100%
and 100%, respectively.

Accuracy of rectal palpation for diagnosing uterine disorders based on
ultrasonography was pyometra 75.0%, endometritis 51.9% and mummified
fetus 1009%, respectively.

Characteristic ultrasonographic appearances of ovaries in subestrous
dairy cows were as follows; Silent heat or error of estrus detection:
anechoic follicle or hypoechoic corpus luteum than ovarian stroma was
alternately present on Day 0 (first examination) and Day 10. Follicular
cyst: uniformly nonechogenic ovarian structure = 25 mm in diameter
with a wall < 3 mm was present in ipsilateral on Day 0 and Day 10.
Luteal cyst: luteal cyst was similar to follicular cyst, but thickness of
cystic wall was = 3 mm. Inactive ovary: structures within ovaries was
not present on Day 0 and Day 10.

Characteristic ultrasonographic appearances of uterus in subestrous
dairy cows were as follows; Endometritis: characterized by uterine lumen
containing fluid in which ’snowy’ echogenic particles are suspended.
Pyometra: ultrasonographic appearance of pyometra was diffuse echogenic
particles distributed in fluid within the distended uterus, and a thickened
uterine wall.

These results indicated that wultrasonography was practical for
diagnosing reproductive disorders. To diagnosing ovarian disorders,
ultrasonography should be carried out 2 times of 10 days interval and
endometritis should be differentiated with uterus of luteal phase in normal

cycling cows.
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Experimental 5 : Judgement of treatment effect and differential

diagnosis of ovarian cysts

The 150 ovarian cysts were exmined by rectal palpation,

ulrasonography and plasma progesterone assay. The treatment effect in
ovarian cysts were monitored using ulrasonogray and plasma progesterone
assay.

In 90 cows that were diagnosed with follicular cysts, plasma
progesterone concentrations and cystic wall thickness were 0.4%£0.2 ng/ml
and 1.7£0.5 mm, respectively. In 60 cows that were diagnosed with luteal
cysts, plasma progesterone concentrations and cystic wall thickness were
3.4*06 ng/ml, 45*1.4 mm, respectively.

Responses of follicular cysts after GnRH treatment were included the
luteinization of cystic wall (33 cows), reduction in cyst size (or cyst
resolution) and development of corpus luteum (45 cows) in the ovary
bearing the cyst or in the contralateral ovary, or completely disappeared
until last examination (36 cows). Reponses of luteal cysts after treatment
were included the slowly reduction of cyst size until last examination
(cyst resolution; 24 cows), completely disappeared on day 13 (21 cows),
or no changes of cyst size (15 cows).

A group of 60 cows with follicular cysts injected with dinoprost or
fenprostalene on 10 days after GnRH treatment, compared with another 30

cows treated with only GnRH, showed a higher pregnancy rate within
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100 days after initial treatment (63; 77 vs 53%). A group of 30 cows with
luteal cysts injected fenprostalene compared with another 30 cows treated
dinoprost showed a higher pregnancy rate within 100 days after initial
treatment (57 vs 77%).

These results suggest that the ultrasonography can be a reliable
method for the differential diagnosis of ovarian cysts and judgement of
treatment effects. The best choice for treatment agents is the GnRH plus
fenprostalene in follicular cyst, and the fenprostalene in luteal cysts,
respectively. Therefore ultrasonography would be wuseful for the

improvement of the reproductive performance in dairy cows.

Experimental 6 : Reproductive status and treatment of reproductive

disorders in periodical examination

The periodical rectal palpation and ultrasonography were performed for
conformation of resumption of ovarian and uterus activity postpartum and for
early diagnosis of reproductive disorders in cows behind 30 days postpartum, and
for early pregnancy diagnosis in cows behind 30 days postinsemination.

The 15854 cows were examined in 151 farms of 18 areas of Chungnam,
Chonnam and chonbuk districts.

The results of periodical examination in 15854 cows were ovarian
dysfunctions 5882 (37.1%), uterine dysfunctions 3,711 (23.4%), pregnancy and
pregnant failures 3921 (24.7%), adhesion of reproductive organs 33 (0.2%), and
physiological anestrus 2,307 (14.5%), respectively.

The number of treatment cows in 6,806 cows were as follows; error of estrus
detection 2,520 (37.0%), follicular cysts 469 (6.9%), luteal cysts 360 (5.3%),

inactive ovaries 154 (2.3%), respectively.
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The proportion of pregnant and empty cows at early of periodical examination
were 49.3% and 17,5%, and at now 65.2% and 5.8%, respectively.
These results suggest that periodical ultrasonography would be useful

for the improvement of the reproductive efficiency in dairy cows.
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A BAY NERT AF NagA A9y &Y diErs] A423) s
3. g5 e A 5 1998, 38(3). 52.

Q YL3, BATF, AFE, 459, 2714, 474, FRE, AN, &FF, HTA,
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@2 AAHL, oE ARG Heh WALH @Y FHE R 2
s Aade a#w, AzF oz 595 AAc® 2oh(Radostitssh
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THIIE AGANIE 8AET BLF A FANZIAAY 7120 & 34

Seg2e 4 49 d4AY AA, Py, ALA e ¢ 29
a9 g FH ol oew, A FAAAN FARAAY /%S AFA
7le 8dde 249 2ER ¢, AINLD £ JE9 AW, a8 a A

ot
£

THSE FAHLE & AN Fo]l A (Radostits$} Blood, 1985; 3 %,

o]49 8RAE FTAA BUNAY AFd tF FRFA FFL nx =
AL 2RALAY 7ot dEEY, ¢ LAY FFAo] 60% °lHY B¢
EHE A FA7AY 713 1069 oA X, 50% ddE 122Y e 4F
A7 Y=Y oY EAES AF3 FA} P EupnFeo angE #®
old& & 471 vk (Radostits$} Blood, 1985).

i HAF] 7tgd FAAFP AP LEL 49.9%] ©] 29 (Zemjanis,
1961; 723 W, 1976; Van de Wiel &, 1979, # 5, 1994b), F2 A 3¢
67.8%7F WA ol (Bulman® Lamming, 1978)0]1, YA &L AW Ax
Bee) 05%AM 188%= T¥sA wns: glth(Roberts, 1971; Arthur,
1975; Al-Dahash®} David, 1977). §3] Al-Dahash®} David(1977) ¥ % %
(1987)& F4&dFTE FA &A, 339 & 2 2FH9 FA4 Fo w2} 8
A f¥oT ERHUA, b2dE) GPAH A odes FEE o

-

Ak, B Leidl F(1979)S F23F & 233 F(small cystic degeneration
of the ovary)® ™ 333 (large cystic degeneration of the ovary)2 2 3
I, 3AE HIATGAE 9 FAZg =AY Jgd o gy ¥ GF
(follicle theca cyst)@ #HAA FEFF(follicle luteal cyst) e 2 FE3I A,
Leidl $(1979)& %= %4 dE YT S FALANEZTY F4 2 ¥4 9
AEZS) A4 e I, P2 7EHA ¢ AAF G2 3T 223
H EARASE 231 v ok Choi 5(1983)2 FHPH A X Fo] ¥AZS do)
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™ aromatased 7]15°] oA 3FF AW progesteroned FEIF F7Hd2
estrogend FEE #adoE AAdE HAFdH, F FUNNE A2
23FE LAAAN FFHF Y progesteroned estrogens AT AFH, JEY
APGAEY AP} FAe Az Wt AR DAY FFLE £ FH
< 3389 Y. Jg2e daA#S ADE] A9 FAdE F2 JA
A eAZAAY FdA FFoU AZAAGATR gTHd oy HId=
progesterone =9 &3% Z&w Ado] JFdA Ho=2H, WEHHH
Zd3 PR SAdA B 2EHND AAHYA 77 o9 $EA
A AP goh(Ribadu T, 1994; Nakao %, 1993; Farin &, 1990; & ¥,
1995a, b; &€ 5, 19963, b, c, d, e). AAdA 53 BAL] & FALEFTL
AW I FFY dFA, ¢4 J1AF W ¢ LA E SAHLE =
¥yl FAFe Huelz] dEd FHA $E&H KA AFHAARA g7
Agoze A Joh. gt Nzg Adde FHde] A4 Aol
#H $Eve TAEAPLA(GNP)FT FHold9 HF S 19804 15.2%9
A 19959 66%2 A AT, FAFY ¥FTL 78% A 11.7%=
A4 Z7stn JE AR (FHE. 43 AHUWA. 1997. 2). 2832 TR
2% ¥Y ZFYF SAYY v F L ANEd 2 vFL Fadte 09,
249 vFe F/Hn do. dEAA Fo2E FRUEC AAA F
ZAPez AY T Yoz HAEE Aoy A¥EH.
=28 HI v TRE AAE Wt g% pRe L¥IFVF WHE
of g 2RY BE 49 Hnr7t £4HR dE 4R Ad 10d F
b 37 FE&FL 198593 120AM/Teld RHe] 1995dd = 301AM/Te=

N

:

o

258 Z7/8d9oy Y FTFZFL 19859 1158AM/TAA 19959 1554 M/T
o2 138 Z/sted ERstgdo. vd 982 19859 5AM/TAA 1995
d 1463M/TL2 73 292414 3589, 417 AF&°] 19883 o] A
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23 A9 ASEAFS T RS 19919 1,772,957%} 8], 600,7797F 7l
A 1998 2,383,133vF2], 427,005/, ZEm F@AaE 1991d 495772,

>

30,1507+ A 19983 538,913vke], 15,6717+ 2 AlSuleEles F713 ukbd
F$AFSE BAFQEA(EERAYE, 1999, 19), o= &

B>

F3 72 GFASE § Adestsrl SR dvde A€ gudd.

_32._



ANY ATFR AET4r 278 G dEgdE AR 2 BAFY Hu
Mg Egel AFHE Aoy, = AvY ez Be £F Bk 3
7 e w3 2 Ay 2e wABYe FAHE AL HojA
MAgHe A Futd doh

deN SREA, 27 UG, daPAd, AFAAY 293 WA
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Differential diagnosis between developing
and regressing corpus luteum

Summary

The aim of this study was to establish the method of differential
diagnosis betweeﬁ developing and regressing corpus luteum in cows.
Plasma progesterone concentrations were determined by radioimmunoassay
in slaughtered, cycling and pregnant cows. Ultrasonography was used to
measure the corpus luteum size and histogram values for determining the
correlationships between corpus luteum area or histogram values and
plasma progesterone concentrations.

The corpora lutea were monitored in vitro (water-bath scanAning) by
using ultrasonography with 7.5 MHz linear-array transducer in 196
slaughtered cows. The correlation coefficient between corpus luteum area
and plasma progesterone concentrations was 0.46 (p<0.0l1), and between
histogram values and plasma progesterone concentrations was -0.44
(p<0.01), respectively.

The corpora lutea were monitored by ultrasonography with 5.0 MHz
linear-array transrectal transducer in 188 cycling and 30 pregnant cows.
The corpus luteum areas and plasma progesterone concentrations were
significantly different between regressing and other corpora lutea (p<0.01).,

and also histogram values were significantly different between regressing
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and developing corpola lutea (p<0.01).

The correlation coefficients between corpus luteum areas and plasma
progesterone concentrations were 0.76 (p<0.01), 071 (p<0.01), 0.65
(p<0.05) and 0.68 (p<0.05), and between histogram values and plasma
progesterone concentrations were 0.74 (p<0.05), 0.71 (p<0.01), -0.52
(p<0.05) and 0.65 (p<0.05) in developing, functional, regressing and
pregnant corpora lutea, respectively.

These results indicate that corpus Iluteum areas and plasma
progesterone concentrations were highly correlated in all stages of corpus
luteum. The histogram values and plasma progesterone concentrations
were positive correlated in developing, functional and pregnant corpora
lutea, but negative correlated in regressing corpus luteum.

Therefore, the measurement of corpus luteum area and histogram
value by ultrasonography is reliable method for the assessment of luteal

function, specially developing and regressing corpus luteum.

Key words @ corpus luteum, histogram, progesterone, ultrasonography,

COw
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A8

AdA dae Zeddd dE FEI Yrie A F7I}(Hu T, 1990;
Armstrong 5, 1989) ¥ A F o] 4 (Kastelie 5, 1990b; Lucy %, 1990)3
Ze HAAEHY AFHY 237, Y4 L (AR JaH} NE2FxgHe @
A (Nakao %, 1993; Pierson®}t Ginther, 1987; 7, 1998; 4 &, 1998, € ¥,
1998a: 1998b: 1996: 1995a), ¥4 @ (Boyd &, 1988; Kastelic &, 1988;
Hanzen$t Delsaux, 1987), WA F oo A XAl X7 %A A (Kesler, 1997;
4 %, 1998) e M E+HA 820t

Al 7154dE Hrtse $Ho 3ol Ford$t Chenault(1981)& &
9 $YFFS S3AA olYd EFF M progesterone FE Wi
2HE ¥ FFBAT A2, estrogend] FESGE T FBVIFAE e
doxn o, Kastelic $(1990a)3 Son $(1995)2 2S5 H#HE o439 &
A8 342 =79 progesterone FX AloloE wig LHT FA AT A
93 sdth £¥ Ribadu $(1994)3% & $(1998a: 1996)% 7154 BAS o
Ztstna & o 2SHAAE e FE8F HAROIAR, €S5FA = H
FFAZ Qs A9 HFAHo] I3 WojAw, £ TS FAG HYFAE
ARGl AAME %Y o Fol AT A

2e%HAAA echod) BEE AUA ®E 4Tz Yol Fi
histogram< 1970t} F 5 AlZoA F2 FEAF 2EGY o] f
HolAd gk (Hata 5, 1997, Siler F, 1980; Ralls %, 1979; Sandler %,
1979). Ralls 5(1979)2 ztdl s gol €AY 9o & W4 E hypoechoic
A #FHI, gray-level® 2A deddn FJen, Siler T(1980)& F

® wAe A histogram® &AL wZe FUHE o7 Aol FAUAA, &
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AdAs A F v FAJo.

8 o8 FofdA histogram® FAH L FFA# S Zd(Acorda T,
1995), 299 A a5EH BA(Tsukiyama 5, 1996), A ¥H A3 AH(dH
A, 1997) B o4 =HoA $tth. Acorda F(1995)2 49 oA hydropic
degeneration©] 2 A YL W, histogram®] FAXE A Y SAXNug @
gtom, 223A4 P histograme EFo] 9 Wawyol AsaA A
o 9% NIWYEG g FFAYe] ¢ U BIFIYR, T kP
vt €AY X histogramA 7t B A vEdgn dFHdY. Tsukiyama 5
(1996)2 =N F&7tH VYA histogramA g A FDAE A7|gs F9
AaaA7 vz 2asgo.

£ 3 Pierson# Ginther(1985)c €9 Y4 E widAd 245 ¢ wd AAs
o] gray-levelo] Qi@ dolE ¥ £A&E veu, FA7 &2 v A
A A7 ALt A ~124A7A AAAE Udegd F, FAN} 2 &
A BvaFHA e AZAA Frkstd dEdd 2 FJo. Townsond
Ginther(1989)= ZolA € 5FAE o2 §4F gray-levelo]l W@ 24~
4BAZE T HOQAE Yl F JA Zaddn FJo. Singh F(1997)L
EE59E dAeE SAFIEE FA Y gray-levelE S A, 23 %7
(day 3)st ¥R A7|(day 17~21) W9 gray-level® ZFE3H ] FA 9 g%
€ AAFoE A =4 degd ¢d, ¢ZFA7] 27| (day 6)F EFF
271 F7i(day 8~13)dl= FAAEY Hg= A& ¥ A& Ugddxn 3
qom, ol g A9 gray-levele #A ZAYPsts EAH ¢ ¥F
progesterone ¥ =% A #BAV v B I

A o4 & % F A histogram® A did 2m
T 23 E5$E QLR ¥ A7 FHoly, AR YAFIE JYEHUYE &

Aoz &Y #A9 =7, histogram= %L progesterone 5T o] o) 3

il

- 38 -



H A - HAES 209 S53A s} HPFA AojdM oo WE RuE A
9 Y& dAeld.

By B AT 29 FHAM 1) 25344 4 histogram®] 3
He BYsr] d3d 2599 FAE L2 histogramA E FASF AL,
2) 25 3A HPFAE Esy] A Y CAFINSFE AFLR 2F
BAAe Q8 =AY FA) Z7] 2 histogramP B F progesterone T =

Atolel HBBAE FRHAG
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=
0z
ofn

=

2g5dAe % %A histogram®] 23U E A AN £299
BAE Yoz & 4Y 13 L4FAS JUFA) BEADAE B3]
dol BAHA WATAE AL U= AGYE 49 FAE AYoz @
49 22 FEHG ANHQED, o5 P WP WYEEL Ged 2o

NE 1 AEAG AASE SEFAN SUH 2A4 A4S Ao
QoA vad FAS AL Gt E5$ 1658 oz s £
3% vas ARHA

N8 2 A BAde) LARE 60d BFAN B4 BAZA S B
YU 2185F BHOEZ HATH WAHSE WAFI) U QUHFA B 3
AE X5 FA(day 3~7), 715 FH(day 8~16), HH A (day 17~ 3 A 9
24) 2 QUFAZ FRAGOn os5e A7 3T, 124%, 335 2 05
Y

MY A ©F progesterone 5= &Y

M8 1: =599 W¥¥A EDTAVI Hel® Ho] 4L AHS F, 4T
A 3000 g2 108 ¥¢ A& ¥ By, B8 ¥Fe
progesteroneE £ & W7 A -20Co &3

48 2: 23944 A% "ARGA EDTAZE @ Yol €92 AF
d F 4TCAA 3000 g2 102 T 44 Rty dFe 2. 2
© WA E progesterone® EAY @WrHA 20T B UHAT

¥ 5 progesteroneF =&AL & 5(1995b)9) 71& 9] F3A progesterone
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kit(Direct progesterone, ICN Biochemical Inc, USA)E ©¢]43% <« Gamma
Counter(CRYSTAL™ 1, PACKARD Co, USA)Z &A3ded, ¥3F
progesterone FEZ Ao QojA o] A F(coefficient of variation)<]
intra-assay e 5.7%, inter-assayT 85% °lAo.

8% progesterone T & dAad 7IsHFAY SA/KFE FE
= 7] Z ] (discriminatory levels)E® & $(1995b)9 7l€d &3 1.0 ng/ml
olAe 715 AFA &A% 1.0 ng/ml RY AE ZTARAN EAH
A Fe Aoz AAFAG.

ot Atol olst el A7 histogram? FH

A 1 22FZqA AHF FAE Ice box(4T)d B3 AFYHE &
wE F, 259 21D A (SONOACE 4800 HD, Medison Co, Korea)el 3

® 75 MHz AE& A8 @FAE ] &35 Pierson# Ginther(1988)9] 71<
o) =48 439 (water bath scanning)2 2 G427 ZEL HAASFIAY. 25
AR A9 gain, bright ¥ contrasts 239 A4S HAgsta, GEY
o] MH3A JYett 2 ZH(total gain : 20 dB, scanning depth : 40 mm)
& F AdAA EEHAAY.
GAS oY BHOE scanningdAA HA AV AZ € @ RS
AANZ F, 229 A@F A WFE electronic caliperg o] &3t A 9
dolg} Z& ZRAYH FTA FAY histogramE SFA}AT. FA 9
histogram< 238 29+ ZFA Y echo’t #AT 53 &, & FAY F#5, &
3 43823 FARY 1R EA histogram(Gray-scale 0~256; black: 0,
white: 256)& ZtZt &3 3F A

Ay 2 AA AZFozRY EWE AAYR F, AFHAE AAEY da
9 FzEL #H9g% 9g&, &% IFAFX(EUREKA SONOACE 600,
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Medison Co, Korea)dl #2€ 50 MHz A% & @FAAE ol&3d9 di9
TEEE HAASAY. 259 ADA XY gain, bright £ contrastE % &5
9 A4S HAadgstn, dxYo] AHEEHA U UEE ZA(total gain : 20
dB, scanning depth : 80 mm)¥ ¥ YA A FEHAAY.

B4 E 92 D=2 scanningd WA FA Y AV AR F W FAL
AANR F, 2% AvFKo YBE electronic caliperS o &3] 3 ¢
dolgt Z& SATHA TN FAE 45259 echo’t TAF YA
histogram& Zzt &Aoo

A 13 49 20M A9 =7+ Kastelic $(1990a)F Son S (1995a)
o 71€d F3tq ot} Zo] AdTHLALH, A F histogramA = Z
F &N &AHE histogramA 9 FTFo2 Yely .

Area = Zo]/2 X &/2 X z(3.14)

S A el |

MY 1 FA9 37] € histogram™® ¥ F progesterone ¥ E Aloj o A
B A= SASS Pearson’s correlation coefficient procedure® ©) £3tg =
#A9 =371 & histogramA & SHPAFTZ, YF progesterone FEE F&W
T2 A+

A 2 FAES TKAA, 7TARA, H9FH L JAFAZ FRHY
ol ZZe FHAY =Z7] ¢ histogramX % ¥ F progesterone FE] o
HIEH EEUAE FEAR, 4 AeEe Aol SASY GLME o] 43t d
gastdth. #49 =7l ¢ histogramX 9+ ¥ - progesterone X Alo] g
BB AL SASE Pearson’s correlation coefficient procedure® ©°] €3 &
g, 39 A7l 2 histogramA & SYWF 2, F progesterone 5 EE F

sW42 FAY.
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&M EZgaoHAlof 2Ft &xel 37 ¥ histogramzt HE
progesterone & T Aol 2 AM3H2HA

%% 196544 &A% #FAY =7, histogramA %L ZF
progesterone ¥ X% Table 1-1 ¥ Fig 1-18 2. A9 I7)E 4120*
77 mm?%(Meantsem) ©]l®, histogramX & 90.0£08 olew, F

progesterone ¥ X ¥ 5.2*0.3 ng/ml o] %t}

Table 1-1. Mean*sem for corpus luteum area, histogram values and
plasma progesterone concentrations in 196 slaughtered cows.

Mean *sem (Range)

Corpus luteum area (mm®) 412.0%7.7 (303.9~520.1)
Histogram values 90.0+0.8 (78.6~101.4)
Plasma progesterone 52%03 (15~89)

concentrations (ng/mé)

g9 =7|9t ¥F progesterone ¥E AlolY A @FAIFE Table 1-291 4
B ukel ol 046(p<00)oz 49 AFHAAE JYEIY N 2™, histogram
X9} 8% progesterone ¥E Atol8 ARAFE -044(p<0.0DEE 9 A

BAE JdEuAG.
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Fig 1-1. The ultrasound images of corpus luteum in slaughtered cow.

Mean histogram value of corpus luteum that was measured by

ultrasonography with 7.5 MHz linear-array transducer was 73 and plasma

progesterone concentration was 7.5 ng/ml. The corpus luteum area was
388 mm”.



Table 1-2. Correlationships between corpus luteum area or histogram
values and plasma progesterone concentrations in 196 slaughtered cows

Correlationships between v

1 1
Corpus luteum area ar.ld plasma 046 (p<0.01)
progesterone concentrations

Histogram values and plasma

progesterone concentrations ~0.44 (p<0.0D)

HAa gEFIe ¥ dAMRoM EF o Abol 20F &xe2 37|

histogram@} & & progesterone 5T 22| A ZTA

gxde 37| : Table 1-3 @ Fig 1-2014 B & us} o] A ¢AF7
o9 B&gA, NSAEA, HIFA, 282 JAFAA FA g Z7](Mean
+sem)e Z+Zt 3468%185, 47211102, 2133142, 5121%218 mm® ol
g, 2RFI SN TSFAE AL ARG b A 2% F
g wd, BagAs gasgn $AF7$ A5ARA L QAN
A ZA7)E 400 mm?® o) F o2, 2S5 FAY HAFAY AvlEg {994
AA HIL(p<0.0l), BF E5aAg FHAFA Ao)AME K94 e Aol
7t 213 5 2 5 (p<0.01).

& o histogramx| : Table 1-3 2 Fig 1-26]14 B utg Zo] A4 &
BAEANSY E&7FA, 7ISAHAFA, El.*ﬂ%ﬂ], a8 JAFAA  FA Y
histogram3 (Mean+t sem)E 27 67.4%18, 76513, 94.2%2.0, 73.8+2.4 ]
At wAFI SN TAASI B Ao W} histograme FIFFRAR, B
SgAt HPFA Aol FA4 AE Aolrt A AT (p<0.01).
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Table 1-3. Mean * sem for corpus luteum area, histogram values and plasma

progesterone concentrations during developing, functional, regressing and
pregnant corpus luteum in 218 cows.
Pi
No. Corpus luteum . asma
Corpus luteum ‘ Histogram progesterone
are
status” © 2 4 values (Range)  concentrations
cows  (mm* Range)
(ng/ml, Range)
Developing 31 346.8+185° 67.4+1.8 1.6+0.2°
corpus luteum (2455~448.1) (57.7~77.1) 0.7~25)
Functional 124 4721+10.2° 76513 43*0.1°
corpus luteum (358.8~585.4) (61.9~91.1) (2.8~5.8)
Regressing 33 2133+14.2° 942+20° 05+0.2°
corpus luteum (132.9~293.7) (83.1~105.3) (01~1.4)
Pregnant 30 512.1+21.8° 738124 7.0%05°
corpus luteum (394.6 ~629.6) (60.7~86.9) (4.4~9.6)

* Developing corpus luteum :@ days 3~7, functional corpus luteum : days

8~16 and regressing corpus luteum : days 17~disappearance of corpus

luteun, respectively.
a~c  Different superscripts in the same column are significantly different.

8 = progesterone S : Table 1-3°1A B = nuis} o] AY AAF7] S
of 45 8A, 7ITAGA, HIFFA, 12l gAFAA ¥F progesterone F
E(Mean*sem)E 16+02, 43101, 0502, 7.0+ 05 ng/ml IR, &AF
71 A e5FAE SHLF7 BAF
Z71s wd) HPFAE LAY 2AFINFY JFAARA 2 4A 5

A9 8% progesterone ¥XE 40 ng/ml o4, 283 ¥ IFAAME 10

W e ¥F progesterone FEE
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ng/ml o] A< veld v, HPFAGAE 1.0 ng/ml Pt FEE HEU
AT, ¢S FA ) HPgA Alele F progesterone FEE M2 A4 3
e Aot A (p<0.05).

gxe A7|2 S progesterone & T Alo| b2l AB A : Table 1-49)
A 2t ws ol 34 ¢AF1$AA 249 27% UF progesterone
BE Atole] ABAFE THFA, JFARA, HAFA, JAFGAAN FF
0.76, 0.71, 0.65, 0.68= T4 AE G FFFAE HEHAE A (p<0.05).

g el histogramit = progesterone w5 Atolel A ZEZA - Table 1-4
A BE ueg 2ol AY VAFZ$SY FAS histogramA %} FF
progesterone = Atole] A@AFE E5FA, 7I5AZA, HPFA 2 ¢
ARG ZAZ 074, 071, -052, 065 ol HAFJA AN FA
histogramX) &4 ¥ % progesterone ¥ X Atojdls #9494 AE &9 2&#aA
2 Yed wd, 2584, 7154 EA, dAFAAHE 744 de ¥ 2
#2AE Jetd A H(p<0.05).

ol
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Table 1-4. Correlationships between corpus luteum (CL) area or histogram
values and plasma progesterone concentrations during developing, functional,
regressing and pregnant CL in 218 cows

4
No.
Corpus luteun 0. of between CL area between histogram
status COWS
and progesterone values and progesterone
concentrations concentrations
Developing 31 0.76 (p<0.01) 0.74 (p<0.05)
corpus luteumn
Functional 124 0.71 (p<0.01) 0.71 (p<0.01)
corpus luteum
Regressing 33 065 (p<0.05) -0.52 (p<0.05)
corpus luteum
Pregnant 30 0.68 (p<0.05) 0.65 (p<0.05)

corpus luteum

* Developing CL : days 3~7, functional CL : days 8~16 and regressing CL :
days 17~disappearance of CL, respectively.

e ElWEHolM & 37| ¥ histogram 8 F progesterone
ST o 8|1 @ Table 1-591A4 B ulg} o] 2 A< AL AHE
o wa FA =YY ¥3F progesterone FTEE FUHE W, FAH 9
histogramX & 2 A Jetgtth. &8 849 histogram ¢ ¥ 5 progesterone
TE Aoldle 49 AauAE YEUUNG.

A= A7t AAgel we FA e 279 8F progesterone T
E A4 9rd, 349 histogramA £ EA YERS. A 9 histogramX] ¢
¥ % progesterone FE Alolde T AFB/AE YHEUYO, FHAY
histogram< €& & At SHPFA Atejdl FA4 e Aozt ARZAUG
(p<0.01).
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Table 1-5. Comparison between developing and regressing corpus luteum (CL)
in 64 cycling cows.

Corpus luteum status’

Developing CL Regressing CL
(n=31) (n=33)
Increased Decreased -
CL area () 3468+ 185) (2133%142)
: Low " High
Histo 1 :
istogram vaie (67.4+18) (942+2.0)
progesterone (ng/mé) Increased Decreased
(1.6%+0.2) (05%0.2)
Correlationships between " ..
CL area and progesterone Positive Positive
Correlationships between .
histogram values and Positive Negative

progesterone

+ Developing CL : days 3~7 and regressing CL © days 17~disappearance of
CL, respectively.

Fig 1-2. The ultrasound images of . -COTpuS, luteum with 50 MHz hnear—array
transrectal transducer in ¢ycling and pregnant cow. A) Developing corpus luteum

The corpus luteum was 3 days after ovulation. Plasma progesterone
concentration, mean histogram value and corpus luteum area were 05 ng/ml, 65
and 245 mm, respectively. B) Functional corpus luteum : The corpus luteum

was 10 days after ovulation. Plasma progesterone concentration, mean histogram

value and corpus luteum area were 5.2 ng/ml, 89 and 550 mm’,

Regressing corpus luteum : The corpus luteum was 19 .days after ovulation.

respectively. C)

Plasma progesterone concentration, mean histogram value and corpus luteum area
were 0.1 ng/ml, 142 and 112 mm?, respectively. D) Pregnant corpus luteum : The
corpus luteum was 31 days after artificial insemination. Plasma progesterone
concentration, mean histogram value and corpus luteum area were 7.5 ng/mi, 67
and 527 mm?, respectively(See the next page).
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S1) Z

29 WAd YolH FAY J5HHE FEHA AL} AL WL
Za% 71¢ F9 svdeln. oo wE B AFAEL FAY JiTHHE
#Asted QoA Z HA wyd @E AIAFAHA dE A7EAE B2
# 9 H(Ribadu ¥, 1994; Kelton %, 1991; Sprecher %, 1989; & &, 1996).
F2u FAY 15 AT BF AoiN & AEWY Atojd = 9.%1%‘
d Ze o7t Yot Yo (Ribadu F, 1994; & 5, 1996), 53] ¢ £ J
A HPFA T FFF FEAGL ojFdva FAH(E T, 1996). =
@ gAY AV FALSI], ASAFAY, A Y2 43 FEHAQ @
A3 22974 27AL FALFIdE FAY F2E dadAR A9
FRo] =4 @A echogenicd WAl FA Wl EAsH, grayish-black
& echo® AY FZE2ZA yeddn dFAH(Ribadu ¥, 1994, %, 1998).
AFAIolE FA2AAHF AYFA FEHE granular, grayish@
echo® Ad FREEZA, 28z FAHYrds FAY FxE0] da9 4
A A9 ¥ £ echoF 71A oY FEEZA FFIERI FAeu, o
Eg RABIA FESE dos FB9 oo A" BT (Ribadu
£ 1994; Pierson$} Ginther, 1988; 7, 1998). wetx & AFdAE A Y
NsAHE AGsA BARY AT d¥o2 A FA, JVIsAGA, HYF

g 7]

olr

A 2 JgAFANE Wdoez A9 A7], histogram ¥ ¥ F progesterone F
=g &A%

E AYdA 2¢RFANE2 SHE FAY Avle AY CAF7]$(Table
1-3)9) 2584, 15434 R JAFAANNE Z&Z 346, 472, 512 mm’2
g dd, 934 213 mm’E ol F Agpow, ¥SFAY HYFA Ao
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' 94 e Aozt AR (p<0.01). EF F progesterone FEE = F
29 $A, A4 TAF/$Y LEBAG ASARA 2AT YARAE 10
ng/ml o4& GEHd wE, HAFAE 05 ng/ml A LEFAS D9
Aol FA4 gle Ael7t Al%it}(Tame 1-1, 1-3). SRS %iﬂsq 277
242 ¥% progesterone ¥ 7 ¥/ LEHETHE Kastelic 5(1990a)3 Son
5(1995a) ¥ €& F(1995a: 1995b)9] B 39 AdXFF I, WM TS FA
9984 Atoldle BA 2719 BF progesterone FE Alole] §94 3
= o7t ARHo] o5 ATl A AT

T3 BAY 715 FAsted Aol 2eRAA g 3L FA
a7l ¥F progesterone FE Aol G @A i B Z A=, Ribadu
501994 A4 BAF/ SN A 2719% ¥F  progesterone FE A
e FBAFE 085 oML, B4F AEHY AAT $%H 22% €7
progesterone ¥ AtoldlE @@ UXNE UHUYRGL pnsAd =
Kastelic $(19902)& @4F77h 344 AU FBASE 069,
Sprecher $(1989)& WAT7I7t A4 A4SelM WEF 1,8 15 182
214 o) HBAFE 068 o4, 13 Assey 5(1993)2 cloprostenol F o
% gASAAS Aole FALSs) FLe FBAGFE 026049, Son F
(1995)2 €AF77F BZA BAFAA FALL7) o 071, BAHH7] =
qE 0749 ABFAFTE YA, AA EZFIFAdE 0699 A

4% YEYRSE 22 21RAG. 2 AFANE £598 Q4o oY
2 W 046(Table 1-2), 34 7719 B4 2471 @l 076, 543
A7) WAE 071, FA A7 AT 065, JAFANE 0689 FBATE
GEF AR TH(Table 1-4). 149 A2 2 o BA9 715¢ FA%Ed 3
oA $A9 271% 87 progesterone FE AollE e AT FUUA
A ace e A 4 AR
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25073 AANAN AAzAd A echod FHE 2T ANWANZ Ye
o] FE& histograme HAITFZEY Z|TFHE Hust=d $&5H32 U9
(Hata &, 1997; Tsukiyama %, 1996, Acorda &, 1995; Siler &, 1980; Ralls
%, 1979; Sandler 5, 1979). £ A ddAN & HA 9% histogramX =
A 2AFI S HAFAE 942 YA (Table 1-3). 28 Y A4
GAF) S 285 FA VTAFAE 6749 765 2 A F A= 738
22X EF 90 o]&E uyelhel(Table 1-3), &% A9 =HPFArg
F94 A At (p<0.05). ol EAFII/ AW &8 =58 F dL4E
A &ste FA 9 histogramAE ST A3, SAAIdE ZFEFH ) FA
o) WAREL AR histogramIA 7t A eI, TAFR 7Y x|
ZF71dE FAANEY v A8 %L A& YeghdogE Singh F1997)9
2ast FAFE aR0AT B AJAMNE A} EAFIS HPFAANA
= FAATY 95, dBEEXTY 4 ¥ F¥zRAY F 522 Asd
histogramX| 7} A Wed wd, 2X3A, /I5AFA L JdAFAANE
AT vds dBEFY F712 A& histogramA 7t 2 A YEG Ao
2 AZHAY 28y =E5LA dFEEY FAT VA AYLAE £
F&n, A4 ¢AFVNSAA SAHE 7153 F A histogramA 2o FAHA
o2 A Ued AL £ 2H¥2 A daz3 AP AP AHE
¥ €& 2 239 AGFAY FHeo] T g% RAAQA dHNE g2
AAgE Q37 FEHA A} s} LA EY.

dAe 75 %3 ¥F progesterone FE Aol FAA ddF o Fords}
Chenault(1981)% 7154 A2 Aol weh die) AFFo| Z7sn, 5
PFFA2 AR wE FFF) Fa2dq drq HFY Wi F
progesterone X Alolels WHT Fo FFIAV dvn End . @

U AAxAY FEE BY3E histogramS AR XA AH 9 Fa LH3
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#d@o] glvi(Hata &, 1997, Siler %, 1980; Ralls &, 1979; Sandler &,
1979). wetdq diae ¥irFe BES ¥F F JNFAHAFAAANE 22
histogramx & uYeEUdgdes 71dE A€ F At B 4¥9 A
histogram*| % ¥ ¥ progesterone ¥ % Aol A B BAE =559 FA
BAF7 99 HIPFANAME -044(Table 1-2)9 -052(Table 1-4)Z &9
AHFAES derdAT. 28y 2585, VTAARA £ JAFAHAME &
Z+ 0.74, 0.71, 0652 A F9 FARAE Uetdo] LS FAG HYFA Ao
of E=gd xo]lE Yt AT (Table 1-4). ol F49 ¥FFH histogram
Atolel &9 A@o] UvhE HHE FAANA F= ZHG 4G,

o] A#E FHs EW Table 54 2 uvtsl Zo] FAL 7] F
¢ FA A% BF progesterone FEE A& T/ w9, histogram3
dokm, FAEHP7] FSde FAY 2719 BF progesterone FEE A
ZHad w9d, histogramX & ¥¥A YERY. EF FAY IA7] o
histogram3 ¥ % progesterone ¥ & Atol9] FBVBVAE LSFAE F &
o, HAFAE &9 FBE 29 S5FAS HYPGA AojdE Mz A
g 23g Jdegdiueh

welN Z& oz Atel o FAH 7] # histograme FH L FA L 7]
5 2 ¥F progesterone ¥EE H7ET F 3Non, £} @5F A} HYH
Ae dol AsHA Hol AAAGH ANHA 2ol WA A
2 A JI2AEE $4Y 5 A& Ro2 4AE,

rir

I
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4 £

oA ZA9 7THRE AE3] FHEHF FA S EREEEE
9 EWe By Htd =5 F 1965 BN EFFNF R A
S 218% 8 WAoo 2SRHAS ANG] FA9 A7) R histograme F
A3 Q32 8% progesterone FEE FAHN tSF & RS AU

&% 19658 o2 3% (water bath scanning)€ &% %235
23% 2=, FAg AVNS ¥F

progesterone §X AtoldlE  046(p<0.01)9 ABFBAE YHEHUHAZ,

e

AAs} F progesterone FTE

histogram3 ®% progesterone £ AboldlE -0.44(p<0.01)e] B BAEZ
e A

Aolgles A AFIS 188F 9 dA$ 30FE dFe=2 2SHAFA
2 ¥ % progesterone ¥E5E 3% 2, FAY Z7l¢ T progesterone
5= H3FAG} & FAES Aoldl F9A UE Aot AXHNZ
(p<0.01), £ histogramA £ L& FAS HAGA Aol F94 Ae Aol
7t 24 = A (p<0.01).

A2l =7)sk ¥F progesterone, ¥E Altolel F@AFE THFFAAMN
0.76(p<0.01), 7154 &AM 0.71(p<0.01), HPFAANA 0.65(p<0.05), ¥4
A= 068(p<0.05)Z H94 de F9 AFIAE JERAG. E=T
histogram®| ¢ @& progesterone ¥ % AlololE W& 3A A 0.74(p<0.05),
A5 FAE 0.71(p<0.01), HFFAE -052(p<0.05), 2L JAFAE
0.65(p<0.05)& ‘tebiol L5FAS HAFA Aolds N2 Fud Jua
AE detiAH.

o)) Az B W, FA9 2719 ¥F progesterone FE AololE T
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¢ 2 FFFAY 3len, =3I histogram¥d} B F progesterone FE At
ol EKFA, JITAFA, dAFAAAM Fo FHBA, 2l HIYFA
dME 9 FRBAN} &S ¢ F AAH(p<0.05).

wetA 2gRgAe 9% FAJ 279 histogram®) EF S TS FA
HYFAE EAdsed ol &E ¢ Az 464 ¥ Aoz A=d
.
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Differential diagnosis of ovarian
cysts in slaughtered cows

Summary

To establish the differential diagr;osis and treatment method in bovine
ovarian cysts, specially ovarian cysts with corpus luteum, serum
progesterone concentration and ultrasonography for measuring the cystic
wall thickness and diameter of cyst and corpus luteum were investigated
from slaughtered cows with ovarian cysts. Ovarian cysts were classified
8 types by the number of cyst, cystic wall thickness and present of
corpus luteum.

Ovarian cysts with corpus luteum were 11 (13.6%) of 81 cows and
ovarian cysts without corpus luteum were 70 (86.4%) cows. The incidence
rates of 8 various types of ovarian cysts were as follows; 2Ba 33.3%,
2Aa 259% and 2Bb 14.8%, respectively. The incidence rates of ovarian
cysts without corpus luteum were follicular cyst 59.2% and luteal cyst
27.2%.

The cystic wall thickness were 2Ab 3.7 mm and 2Bb 3.5 mm, and the
serum progesterone concentrations were above 2.0 ng/ml in 1Aa, 1Ab,
1Ba, 2Ab and 2Bb, respectively.

In ovarian cysts with corpus luteum, the correlation coefficients
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between corpus luteum area and serum progesterone concentration were
0.45. In ovarian cysts without corpus luteum, there was significantly
positive  correlations between cystic wall thickness and serum
progesterone concentration (¥ = 0.54, p<0.01)

These results indicate that PGF2e analogues can be choice for
treatment of ovarian cysts with corpus luteum and above 3 mm the
cystic wall thickness because serum progesterone concentrations were
above 2.0 ng/ml in ovarian cysts with corpus luteum and thickened cystic
wall. In conclusion, it is suggest that ultrasonography is useful diagnostic
tool for diagnosis and selection of treatment remedy in cystic ovaries of

bovine.

Key words : ovarian cysts, corpus luteum, progesterone, ultrasonography,

CoOw
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A8

oA HAZe] tgd FAAEY THEL 499%0 ol2H o] FeA
E dadEyd A8 6~19%2 dUddA EuHm  glt(Jeffcoatest
Ayliffe, 1995, Robadu &, 1994a; Day, 1991; Kesler®} Garverick, 1982; 7=
Y, 1976). G4 3F Y EFE ¢xPEH FAEToZ dd g A W (Kesler,
‘1997; Farin %, 1990; Lopez-Diaz®} Bosu, 1987), & A9 &AFF, 3£ 9
F 2 3GFH FA T W 8tA o2 EHFHL AT (Al-Dahashs}
David, 1977, 4 %, 1987). 83 Leidl 5(1979)2 343 F & 235
PP Foz Urn, FAE WIRAZ 2 FAF 2AgH 44 =
gy da23FTH FAAH FadFoes FEHIY. £ 5L AR}
2 @ de dutd ez FEYFA A LA E GnRHAA, FAJFAE PGF:
a7t A5 3 Ak (Kesler, 1997, Nakao %, 1993; Lopez-Diaz$} Bosu,
1987).

oMY dAEFES FE OAdA, di9 7|AH W E UYL 5
Aoz e WiEH FR 59 duolr] WEAd FHA F&H] gd AR
AAY 9% Ado=s A ot (Kesler, 1997; Lopez-Diaz®} Bosu,
1987, Kesler} Garverick, 1982). WA 3 ¢ = progesterone 5= Y &3
F 2R AAN A BoezA, WEEEY Sad JAEgHA SH
A B 23 AAHY A7t 48 WA JPH R A (Yoshioka
5, 1998, Ribadu %, 1994a; Nakao %, 1993; Farin %, 1990; % 3, 1994).

FH 2S20PAE FAAHE JFgN AR AN L HH AHE
Aasted ¢ gIFdA $£5932 =9 (Son F, 1995, Ribadu T 1994b;

Pawshe ¥, 1994; Sprecher 5 1989), Farin 5(1990)2 2 &9 AAZ d2¥ 3
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T3 FAGFTS 2EATE A, 2 FEHL FAFFTol 93.1%, TEIF
€ 889%2 dAadF g9 UM 2SH WD FEddn R
k. Ribadu %(1994a)e @2 ¢ Fo=2 2dd FLd GnRHE A&5¢ F
ANaEHE 250742 & #FF 2, A5gF TdAd BFHY FA
518 T3] AT + AAH®T EaFdd.

ols}  Fol ZESHAHAE Va9 VTN R AR E FA
(monitoring)st=d &34 AHE&E F Ao ol BHSG9 /2 FAAH
2 Y da2EEH, 53 dAIFS FHEY R 2HGH YA gId F
Pl &&= g YA ARAAEwozE o9 #AH VA s
ah, o] dgel S HAAYY =S AeA 2HHD YUY BT G2 F
& Agdnz €& § (gAY Ao QoM F2YFH FAIFTY IFT
ZExdo g 7dEYH,

ey B A3xE AALFd M $48 EFFCUAN daE T oldd
A% DFeE Y428 AARY FF progesterone TESFH R S HAHAL
2 o9 7lsd e 5L AT F, d43FY EADG H A A
NgdAe Adde GHs7 Astd FPHAG.
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AE R X

O
i1

HasSE
AetdE ¢3A 2 e 24T =5FAN E5E 428 T G2
Zo o]#d 4 81FE oiFLE AT

NEEREER-TE T

Al-Dahash®} David(1977)9] 7]&d F8o =54 F F& FF o2
o A7 25 mm ol HEin BE =& K BEc JdAY F4E
AZECE BAAT F, FF dA42E HEHIY. FH ¥ F progesterone ¥
58 2R3 98 wEA 4L 10 ml AFAF F HE EEId 4
g w7tA -20Ce B@pstgct

=g oA

=&ZAA AR & daes 2% JAGHA(SONOACE 4800HD,
Medison Co, Korea)ol ¥ %€ 75 MHz %A 2 d49 F2EE £33
2 AARAYG. 328 48 BFoAM scanningdd FF T FAY A
F7E #Asdged, 2&944A 282 3F £ FAV MF € W 39

L AAANA 229 AGFAR NAE electronic caliperE ©] &3 FF 9

Lo

A

A7, 3FURY AR, 3599 FA 2 FAY ArE F3{AG

8 & progesterone 5<2 £3

8% progesterone FE9 SAHL & F(1999)9 7l€d F39

progesterone kit(Direct progesterone, ICN Biochemical Inc, USA)E ©] &3}
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o] Gamma counter(CRYSTAL™ II, PACKARD Co, USA)Z &A3 o,
dZ progesterone FE&Ao] 1oJA W o] A4 (coefficient of variation)Q)

intra-assay < 5.7%, inter-assay= 85% °]tt.

AAH Faes $AF € 2P 223 FAY FF, 2F) &
3EYe T4 $& 7]1F22 Al-Dahash®t David(1977)9 ¥l we
Table 2-13% o] 87l FP o2 FEFATY. 3FHY FAA BE a2
F9 7232 @L Ribadu §(1994a)9 71&d we AAgdAH. &, FALG 3
EFax FodM YEHY FAI 3 mm oY BAFdes HEEE, 3 mm
o]3lq) A Fol:e NEEESZ EF#HA. ¥F progesterone FE 4T

2ax A EAA FodA ¥F progesterone FXE7F 1.0 ng/ml ©]%

A ALdE FAYE 28X 1.0 ng/ml 03 AFdes dxIFLE EF
A
S A X2l

gAg FE A#FN @E 9BFY 27, 2FEY FA R ¥IF
progesterone ¥ X9 kol student t-test2 v Z ATt FAI FE3I1
A AL A9 =7|9 EF progesterone FE Abel9 A BA, 1gn
JExwe FA9 ¥F progesterone FE Alo]9 FFFAE  Pearson

correlation procedureZ o] &3 #4340},
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Table 2-1. Classification of ovarian cysts in slaughtered cows

Classification ~ No. of cyst Cystic wall thickness lft(e)iprss
1Aa Single Thin Present
1Ab Single Thick Present
1Ba Multiple Thin Present
1Bb Multiple Thick Present
2Aa Single Thin Absent
2Ab Single Thick Absent
2Ba Multiple Thin Absent
2Bb Multiple Thick Absent
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dagFd o]&E 81FAA FAY EA FF, 2FYd £ 2 ¥F9Y
FA we grtA ¥z EFY AAE Table 2-29 2o HALFF 81
%5 A FEHAE B $(1Aa, 1ADb, 1Ba, 1Bb)7F 11F(13.6%) ol o,
AN 3&EFA FkdA dl(2Aa, 2Ab, 2Ba, 2Bb)E 707 (86.4%) °lAo. 2
g 35 4 £3d CAEL FAJ TEHA dodN YEHoR FF
g FA7 3 mm "W 2Bavt 275(33.3%)2 7HF =2, o)A #FA

oz TEAHoEAN FFHL FAZ 3 mm "wd 2Aa7t 21F

4o

(25.9%), 18l3 2Bb 125 (148%) &« °olAd. H F A7/ EAsA &L &+
3 dE¥EIERH FAGTETY TAEL FEFF(2Aa, 2Ba)e] 59.2%, 181

B3 F (2Ab, 2Bb)L 272%=2 dEFF Y S Eo] =5,

tZ o FEY IE537, dEUYe A ¥ 8F progesterone 5T

or

dEE gEe =37, 3249y FA 2 ¥F progesterone FEE

Table 2-3% 2t} FE9 =ZA7|E 2Aa7t 589.0%151.0 mmZ(meant SD), 2Bb

N

= 573.1%£125.3 mm? 283 2AbE 547.1%1544 mm? & FA N FTEIA

l

2e Agol ¥F 27t A ey ¥ER FAEe 2Ab7 37109
mm, 2Bb7} 35207 mm 2A A A FEA L& F¢7 d FAA
t}. 8 F progesterone ¥ X 1Aa, 1Ab, 1Ba 2Ab ¥ 2BblA 2.0 ng/ml °}
oz A JeEY, AV FEIFE A4S dFHY FA 3 mm o]

7 %ol % progesterone ¥ 5% ¥4 YExd,
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Table 2-2. The frequency of various types of ovarian cysts in 81 slaughtered

COws

Classification* No. of cows %

1Aa 8 9.9
1Ab 1 12
1Ba 1 1.2
1Bb 1 12
2Aa 21 259
2Ab 10 12.4
2Ba 27 333
2Bb | 12 148
Total 81 100

* 1 = with corpus luteum; 2 = without corpus luteum; A = single; B = multiple;
a = <3 mm cystic wall thickness; b = & 3 mm cystic wall thickness

gt s JFolM gHMe 3712 8F progesterone 5%

Table 2-4914 E & ulst Zo] FA7F F&F IFAA FA arls
1Ab7} 339.6 mm?® 1Aa’t 3208 mm? 1Bb7} 206.1 mm® 223 1Ba’} 194.4
mm? ¢l o, o]d WP ¥3F progesterone FEE 1Ab7t 45 ng/ml,
1Aa 2.8 ng/ml, 1Bb 3.2 ng/ml, 1Bats 15 ng/ml €22 EF ¥4 4JYex%
o ¥8 #gAs FEIFE LT EZFAA SAE FAY =2V EF

progesterone ¥ £ Alol9 A #FFAA = 0.45(p<0.01) oA ot.



Table 2-3. Cystic area, cystic wall thickness, and serum progesterone
concentration in various types of ovarian cysts in 81 slaughtered cows (mean=
SD)

Group No. of Cystic grea pystic wall Progesterone

COWS (mm®) thickness (mm) (ng/ml)

1Aa 8 5242%110.3 19+05 24+22

1Ab 1 408.1 41 45

1Ba 1 258.6 14 32

1Bb 1 642.1 34 15

2Aa 21 589.0= 15i.0 1805 03x02

2Ab 10 547.1% 1544 37+09° 36+1.8"

2Ba 27 5115+186.1 1.8+05 0303

2Bb 12 5731%+1253 35+0.7 30+18

*x Differences are significant between values indicated with an asterisk
and each other values in the same column (p<0.05).

gHe ZTE o wWE =582 STl 8F progesterone & T 2F2f T4
Table 2-5914 HE ule} 2ol ¥F e FAE FA7N TEF 11544

21+£08 mm oIAA T FAJ FEHA &L 0FAME 24118 mm2 F
&

ag Al fA4 e ezt AUk ¥ F progesterone FEE F A b

_'71_.



Y Agde 2613 ng/mlE2 FAV FEHA Y A% 12%14
ng/ml BoE #9494 A ERHHE<00D). #W ¥ER TAY 3
progesterone T ¢ AR FAET FAJ FEF A= 0.28(p<0.09) F
Aol kAR, FA FEIFA ¥ ALde 054(p<00DE FI94 A
< ABBAE HEgdAY. & FAJ TEF $F LS 8F progesterone FE
7V e, FEYY FA9 ¥F progesterone FEAoldE %o ABT

A7 el

Table 2-4. Corpus luteum area and serum progesterone concentrations in ovarian
cysts with corpus luteum in 11 slaughtered cows

Corpus luteum Progesterone
Group No. of cow 2
area(mm®) (ng/ml)
1Aa 8 320.8+94.1 28+12
1Ab 1 339.6 45
1Ba 1 194.4 32
1Bb 1 206.1 15

rc

tagEe ZSTUA £U
GEGER FAGF) AP DEAQA 2&%PA 2ALS Fig 2-1% 2
oA ARE BEGF ¥ A2 3r)E 301x261 mm, 3FNEY F

As 16 mmEAM ¢ ITHE E 5 . B AAL FAGFozA IF

-~
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9 A7l 331x321 mm, ¥FWEY FAE 37 mmZ v FE FFTHE B
+ At

Table 2-5. Correlationships between cystic wall thickness and serum

progesterone concentrations in ovarian cysts with or without corpus luteum of
81 slaughtered cows

‘ ¥ between
Group No. of - Cystic wall Progesterone Cystic wall
cows thickness (ng/ml) thickness and
progesterone
Cyst with CL* 11 2108 26+1.3" 0.28(0.09)
Cyst without CL 70 24+18 12*¥14 0.54(0.01)

* CL = corpus luteum.

*x Differences are significant between values indicated with an asterisk and'
each other values in the same column (p<0.05). ‘
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Fig 2-1. The ultrasound images of ovarian cysts. 75 MHz linear
transducer. A) Transversal image of single follicular cyst (30.1%26.1
mm). There is the thin layer of cystic wall. B) Transversal image of

single luteal cyst (33.1X32.1 mm). There is observed the thickened cystic
wall and cloudy materials in cystic cavity.
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YAGEL LA gAse Y B dAZR dUY FuyzR E2TF
30~60Y0] BHAENN LT BRolM FHRAY AL AANY
24 Euae AFANA d4EEL ARAJE ABo th(Roberge T,
1993; Lopez-Diaz, 1987; Keslers} Garverick, 1982).

BAYEY S4LAe] BANE obd FUsHA BIA AAE FAD A
A ANAFE-HGFA-dLdaA 7]9F WEHEF 2<A(Nanda F, 1991
Dobson® Alam, 1987), €4 Y ¥4 LHS FSHel W@ FLA9 Fa
(Roberge =, 1993; Brown %, 1986), A% 2% AFo] B, 4u), T43
A, ATD B 49% RE stress, FTF J$% ol (Lopez-Diazsh Bosu,
1987), 1A S AF 89 (Keslerst Garverick, 1982; 2 5, 1987) o dad
Fo AL BT Ho

Al-Dahash®} David(1977) 283 % $(1987)¢ £%% A& AAsd
YAYEL A9 AT, 23Y & L 439y FA4 $& /122 8
A f¥o2 BFHW F, FAJ FEHA YoWA GIHYOE 3FYo
ke 2Bavt /1% L BAES YEHUAYRZ 2adiAd. & AFANE
29 Beyd wa YA2YES EFSA 2%E 4, Table 2-204 BE ul
o gol 87tA Yoz RFHYLH, o]S3F 2Bavt 33.3%, 2Aa7t 25.9%,
2Bb7t 148% €22 TAEEL Yetdo FAJ IEHA FodA dFY o
e TEAY YEYF@Ba)el 3 EeS YAEL dgdAT. o
Al-Dahash$} David(1977) 283 7 $(1987)0] ¥da3E e #A7 F&%
A e GEYGEY WAE A EgTE 2ns dXsA

29074 g8 &9 FA =719 ¥F progesterone FE Aol 9
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4BBAL Kastelc $(199000] AUl 069, 21 AA$AN =
Sprecher $(1989)°] 0.68, Son $(1995)°] 0.70°]&t 2 ®E 13 vl Yo}, & 4
FAAE At FER FFAN FA 2719 UF progesterone 5 E 9
o 4BBAEL 0458 YEYO A9 BAE BY %7 2 e, o
o 4oz 99 RANEL e AAE WPz ¥ vy, E A7
S EALE UYoD ddod EY A BAASE BY LAEILE o
goz @ WY, ¥ ATE ULUELE dBes B9/ HEA Ae
Ze, |

@ Choi $(1983)€ WadZFolA FYGATSo0 WAHe Yeoyw

b

A

aromatase®] 7]%F°] floA FFAQW progesteroned FEE F73A v
estrogens] FEE Z2¥TIL AT, 2 SUBNE BaIFAM dEY
FYe AT Ay} FAH PEe et progesteronest estrogen ¥ =7}
tepsiA RuETD H9c B ATFNME Table 2-3014 RE ush ol
g7t FEHA F& GFAA GEUS WA, = 2Abs} 2BbE FEH Y
SA 3 mm HeE SANeH osd 8E progesterone ¥ EE 80
ng/m1;.°]’é‘}9_i £ deEgt ot Leide *3‘(1979)3‘]' Ch01 5(1983)0] ¢
59 HUGAEY WA BAHRY Ao @GN progesterone 5T 2
ARGE AHe FANAFE AT A4ach Gy FE QA 3
F9e) FAM 3 mm o4 AL FAYFOD AUY £ gow £
o8 AEHTA ¥ Wi PGRaAAZ HdETE Aol FAFUTH
%49 FEHFl B8 ¥3Y UF progesterones] FEWI/E Table
2-39A B= s} 2ol A FEF $F(1Aa, 1ADb, 1Ba)dl A 2.0 ng/ml
olgeog ¥t 2 FF Y FA9 ¥F progesterone FE Aol A
BBAE Table 2-5414 BEursk Dol HAs FEHA = ASo 79
A e S AFBAS FHRNADRE® = 054, p<0.01). o= Ribadu =
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(19942)0) HA7F FESHE dA¥EL YRuEyoz Fi7 75L& v
GEL us5H GEAH FREodE AHL RLAAFTE ARd 42
o, weN FAst FTESE 3EF 3E390] 3 mm 0¥ $FY A=dE
PGFre A7 AdEtE Rol tal BAHYT

o4 AAE FTFAA B B dadFdA FEH F47 3 mm o
B9 ASdE FAGELE 19T 5 don W FAJ FEAE A9
3FWel 3 mm o149 A%olE ¥F progesteroned FEE ¥ Ui
o5& MzsuA T dE PGRa AAL 498 4 Ads Ao FAN
o wEA 2LRANE GAYEY Edw 2 AsdAY At @
o oo fEEA £4dE F gl FAHA.
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E240A GA3Ee oBY 4 SIFE YNOZ BAE AHE F, 0
23F9 UG L A8A NEFAY AdYP S Y 954 39
22 259AANE AANY FFY AR, BFRNAY AR, ¥FHY 74
2 29 Z7NE SAHFALY £ ¥F progesterone TET S} AT
Ga3Ee gAY EAFTE, 339 F, 3FY FAM wet 87A F3¥ o

dagFd ol@d & 81FF A FEAD A7 LIFU3EK)IUL
o, A7 FEIHA FAA A7F 707(86.4%) oAt FF FFE A E
© 2Ba’t 333%E /1% ¥ WAEFL YeuUNen, 2Aa7t 259%, 2Bbst
148% €22 YAES YeaUAY. &H FA7 ESASA &L €5 G F
3FH AAIGFTY THNEL FEFF 592%, 18I FAGF 272%E I X
339 dAEC] A JdERG.

FEYEY FAES FAN FEHA ¥ 2Ab7t 37 mm, 2Bb7t 35 mm
o)t ¥ZF progesterone FEE 1Aa, 1Ab, 1Ba, 2Ab 2 2BbdlM 20
ng/ml °]3o2 HFA FEH YEFF 3F o] 3 mm oY FFAAN =
A vt

BA7 FEF FEAA FHY =74 BF progesterone FE Aol o &=
0459 A @ATE Hetlen, A7 FEHA @2 daEFAN ¥I3H
o] FA ¢ ¥F progesterone X Atolde {44 e Y JAJAE
JeEr 2o = 0.54, p<0.01).

o9 A#AE FHI}A FAJ F&dIhe IFA FFHY FA 3 mm

o] 3FL ¥ZF progesterone FE7F 2.0 ng/ml oA 2 E=A YUY
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o]£¢ X &JoE PGF2e AA/ AHE & ves Aol FUAHUY. GA
dadF #Eig 2 NEAY A9 2SHHA} $84E F U2 B

AH A
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Confirmation of estrus detection
and early pregnhancy diagnosis

Summary

Plasma progesterone concentrations were measured for confirming the
estrus observation and for the early pregnancy diagnosis in 130 cows of
small farmers. Ultrasonographic examinations were performed from day 30
after artificial insemination to establish the characteristic ultrasonographic
appearances of gestational structures in each pregnant stages.

Of the 130 cows inseminated, 111 cows (85.4%) were an ovulatory
estrus, 12 cows (9.2%) were an unovulatory estrus, and 7 cows (5.4%)
were the error of estrus detection, respectively.

The accuracy for early pregnancy diagnosis in 111 ovulatory estrus
cows achieved when the discriminatory concentration at day 21 after
artificial insemination was placed at 3.0 ng/ml in plasma, was 86.7% for
positive diagnosis and 100% for negative diagnosis, respectively.

Pregnancy diagnosis by ultrasonography were performed to evaluate
gestational structures from day 30 after artificial insemination in 83 cows.
Pregnant cows were 72 of 83 cows. The characteristic ultrasonography of
gestational structures in each gestational stages was as follows. The
embryo proper was observed within anechoic fetal fluid between 28 and

40 days after insemination, and amnion and embryonic heartbeat was also
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detected in this period. Between days 41 and 50, embryo proper was
detected as an discriminated from head and body, and forelimb buds and
hindlimb buds were also observed in this period. Between days 51 and 60,
an embryo proper was clearly discriminated from head and body, and
fetal movement, forelimb buds and hindlimb buds were observed in this
period. Between days 61 and 70, fetus was completely developed, and
fetal skeleton, organs and cotyledon were observed. After day 71, each
organs of fetus were rapidly developed and a fetus was partially observed
in screen because fetus was too big and larger. |

These results indicate that plasma progesterone determination at days
0, 6 and 21 after artificial insemination can be utilized for confirming the
estrus observation and for early ©pregnancy diagnosis. Also,
ultrasonography was reliable method for early pregnancy diagnosis at day

30 after artificial insemination.

Key words : estrus detection, pregnancy diagnosis, progesterone,

ultrasonography, cow
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/\1 =2

24 HAEEE AUHAI I 9T o4HA EunAe 124907
ol 847 AdMME EUF A AL 8¢ °u, A FAA FHE
47% 1%, THT BT TAHAAF
Ay dFEEY $TAAN EL0FL 134YE oo, EOF €AY A ¥
AL 60¥ °lFJv2 Eund3 U (Radostits T, 1994; 7 F, 1994c). °l

rlr

1.973] o]3 oot ¥} (Morrow, 1986). 2

AYd AAFEE AFANE 8AQ2e2E FAHALAH(Kelton T, 1991, 2 3,
1995), @R @ Az =& FRE F, 1995), d43d F A3
(Ribadu %, 1994; 7} %, 1995 1994b) Fe°] U

g 9 fFF progesterone FESAH L JIF WA GG glAX FA 7|
€ F3d%e A8 FLoE2EHN FHAHYY BAH(Worsfold 5, 1987
Laitinen %, 1985), 7] YAIAG(Oltner®} Edqvist, 1981; 7 %, 1994a:
1990; & 5, 1992; & &, 1991), A A} A& (Nakao 5, 1993; Z T, 1995
1994b: 1994c), 2 g FA A3 3 hormoneAl A 59 FI}AA (Kesler,
1997, Nakao %, 1993) 5 $&5H1 qltt.

E3 Karg $(1980) ¥ 7 5(1994a: 1990a, b)2 progesterone ¥ T &3
of e AEAY AENAN 29 $HY AAFHE ‘One sample test'(Day
0O ¢AJFY AFA L, ‘Two sample test'(Days 0, 6)= s F el &2l
T d423FH 2 T 49& AD2¥ & 3dew, a8 'Three
sample test’(Days 0, 6, 21)= X7] gAX G &8 F o] HA £A
7t AE FFHY THE T s FEHA LY £ S R n
At

Z7) ARG AN 4% FAHI Y BAF B HEFY AT
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A AQe) 288 290 YH(Oltenacu 5, 1990). £7] JAAe] $&
g3 9t $yoz: 2%z AH(Zemjanis, 1974), ¥4 528 % £33 (Nakao
%, 1983; Laing 5, 1980; # 5, 1994a: 1990a: 1990b; & 5, 1992), %<
A A} (Baxter$t Ward, 1997; David®} Haibel, 1993; Boyd %, 1990) 5°] 1&
d AZAAE dAAGA717F 604 AFoln WGAEAHL 80% Hg=
G277 532 Aol vz I AH(David® Haibel, 1993; Boyd %,
1990). LA ol progesterone ¥ E& A A% x7] JAANG A7l= 21~24¢
2 AgA 77 wEY, 2 FEAd daide Baxed wat Aolst gl
AFHAGEL 80~97%01 T YA SN EL 846~100%2 2 3 (Baxtersh
Ward, 1997; Bulman$ Lamming, 1979; 7 %, 1990a: 1990b) 52 git},

T8 23 9d AGAE AFIE 247 JAEFAT 19803 d FHEH
Fodao $£5H7 RN 49 AAE AFEdE ARE WG|V =
£ 9 o (Baxtersh Ward, 1997; Pierson$t Ginther, 1984; @ %, 1996). &
A 93} 27 dAXNGH FAREY B2 E Pierson® Ginther(1984)
£+ 50 MHz %4 22AE5 ol &£3d +3F 1294 14Y Atold A F U
o] anechoicd EHIZE A & vtz B udHen, Curran $(1986) ¢
A8 2 AZZHUeA BEE Ha 11799, Holy AdFE e 1994 24¢
Mo BA3gdtr Eudd. Boyd 5(1990)2 75 MHz A3 & BFAE
o] &3 7] YANGE AN AR, dANLFI FAEFE BEAHLS =
A degon, WEF 20¢AdE 100%9 dAIEHZ LS vdEddr B
23 QA, o)s}t Zo] YAFZES SUFHLIZ Y FUFHUAM Adde =
SHAANY L dAAGAN7E B 27]d AN HAREEE FTUHEAT)
=d $8932 U+

o] Hold nuite} o] A 8 Uz A4 F @4 JAMH ZTEEF
EE5A g AN AN dF Bae dFA AUA don,
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e

]9 Bae dad S&AoU #Yst 2HL YE FEFE dAe= e
(7 %, 1994a: 1990b). £ el X S HHALd 98 JANDz #AL
Ea(d 3, 1996 vu @ dAojn. BN & A7 49 &R 4%
ZHE LR SRR A g ddE #ddn 7] dAAG S
dAs7] fstd =3, AF 64 R 21¢9d ¥F progesterone TEE S
dater, FAA 25HAA A 9T 7] GAXDY A44 E dAA7Y)
o & SAHY 25HEE 87 Astd £3F 309 ol FA x&9%A
AHE AA A
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Table 3-1. Baseline characteristics of 130 cows at artificial insemination

Item
Number of cows . 130
Mean age, yrs (range) 23+13 (1~8)
Mean parity (range) 15109 (1~6)
Mean days from calving to 815391 (37~320)

artificial insemination (range)

Mean r.1urn.ber of artificial 13406 (1~3)
insemination (range)
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2 SAGES ETARTA gt HSAE BAA] A5 AFPAE 4
ARAT 8 AFANLAS ATY £5He] AT dael AR 15 cm ol
49 GEL EARY BN P2 AFFAL ANAPeH, A7
%20 9n Wdad A7 15 cm PR GEI EAY G AFSHE
AN A @kt

MY R 8F progesterone s FFH

AL #3Y, 3F 64, £4F 214 v AHAN Ao EDTAH 9
¥& F 4TeA 3,000 g2 108 <4 9439 dF & i £99
8 A2 progesterones A W7-X -20Co) 2#F3}Ad.

¥%F progesterone FESAL & F(1999)9 J)&d F3d49
progesterone kit(Direct progesterone, ICN Biochemical, Inc, USA)E ] &3}
o] Gamma counter(CRYSTAL™ II, PACKARD Co. USA)Z &A3 g ow,
¥ % progesterone FEF A oA W o] A F(coefficient of variation)

intra-assay = 5.7%, inter-assaye 8.5% °] 3l t}.

8 Z progesterone =T =Hof 2|t wWAstel ¥ =7 alFlct

U el= Karg 5(1980), Sato 5(1985) ¥ 7 F(1994a: 1990b)) U4
o #£3l49 Table 3-29 Zo] E73IAAY. & 3Ll 8F progesterone %
T7t 1.0 ng/ml °l3tA ™ Aol #AF 64l 10 ng/ml o]z A5dd
MEd 2A, £3d9d 1.0 ng/ml oJFAE Re] £AF 644 % 1.0 ng/ml
ojstold FujdAd oA, aeln FAL 1.0 ng/ml ool &AW
F F3d AFTFAA 2RFHE A4S, FH 7)) ¢
aAd dAHA A, FAF 214 ¥ F progesterone FE7F 3.0

Aoz #ASGHA.
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Table 3-2. C(lassification of estrus condition by plasma progesterone
concentrations at 0 and 6 days after artificial insemination in cows

Plasma progesterone concentrations (ng/ml)

Estrus condition*

Day 0 Day 6
Ovulatory estrus (10 = 10
Unovulatory estrus <10 <10
Error of estrus detection =10 = or (10

* An ovulatory estrus is expressed by plasma progesterone concentrations <
1.0 ng/ml on day O (day of artificial insemination) and = 1.0 ng/ml on day 6,
whereas plasma progesterone concentrations < 1.0 ng/ml in both days indicate
an unovulatory estrus. Error of estrus detection is indicated by plasma
progesterone concentrations = 1.0 ng/ml on day 0

Z gty Atoll 2l g Mzt

G H4F ZgHHAANE 2EH I SAA(EUREKA SA-600,
Medison Co, Korea)ol ¥ ¥ 50 MHz A% & BFA2 AIT & #FsA
. 2FY B B TS AR N AIZAH FAAA g L FAA
scanning3 @A HolTzES #FHYLH, 4 A7E EAH HepFxE
o] MREA VEHAUE W HAS
UP-870MD, Japan)& °l &3t g3 €83 v @ JAIEE A% =25

FANE ATFAE 309 ol F3Y NG

AAANA Z9W FHA printer(SONY,
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2 3

8 & progesterone 5T &Xofl 2| st &AM AMEf #ol _

BALHA AFFAL AAFNAY & 13055 4oz 2RAYHE &9
7] A LA R F 6d EF progesterone T=E FAT F &
AYNE B 2R, PRy ¥y L LHYAY BE Fo2 FEIH
AE® Ao%E Table 3-3% 2oh

AMNSFF 1305%F F3Yd ¥F progesterone FE7F 1.0 ng/ml 1] 2to)
A Aol #3F 64l 1.0 ng/ml o] 32 B Wayd AL 11172
85.4% ol em, olF T2F7F Aol HJUW UvA 19FFAM FHLdH
FAE 6Uc ¥F progesterone =7 Z+Z 1.0 ng/ml viHo 2 A Je
¢ FuidAd 2AL 12524 92% AL, £AFA ¥F progesterone T T
7} 1.0 ng/ml o] LA LA AR TFZ 54% oldew o 19F =
EF EQezZ FAHAHY.

8 & progesterone =T EXol 2ot =7 YAz

Table 3-39 ZFA AALAA AFTFAE AAFID 130FF A
A 2Rz AAHNG 111FE dde=z FRALH FAHF 6¢d ¥F
progesterone =& A3 o5 YAMHE FAdddn oA ¢+AHZ
2149 8 Z progesterone ¥ X7} 3.0 ng/mlE 7]|F L2 o F7) AT
g AAZ AA}E Table 3-49 o

F3de]l ¥F progesterone TEE HIAT ¢ JAF EFNAM 04
ng/ml ]3P AT FAF 6ol 2 EFA9A 1.0 ng/ml el Bz 455

of Mg e AJFAUY, 45 21de ¥F progesterone 5= & ¥l
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dAFe] 1.0 £ 1.1 ng/mlilmean = SD), A o] 80 = 2.1 ng/ml2 ¥

AN FA94 Y=(p<0.05) Fol7} et dNRATo] 75 P

Table 3-3. Confirmation of the estrus condition by plasma progesterdne
concentrations at days O and 6 after artificial insemination in 130 cows

Estrus condition* No. of cows (%) pregIr\llaol:lto(t;OWS
Ovulatory estrus 111 (&.4) 72
Unovulatory estrus 12 ( 92 0
Error of estrus detection 7 ( 54 0
Total 130 (100) 72

* An ovulatory estrus is expressed by plasma progesterone concentrations <
1.0 ng/ml on day 0 (day of artificial insemination) and = 1.0 ng/ml on day 6,
whereas plasma progesterone concentrations < 1.0 ng/ml in both days indicate
an unovulatory estrus. Error of estrus detection is indicated by plasma
progesterone concentrations = 1.0 ng/ml on day 0.

#F progesterone s &Ho 218 =7| YA Xctel HEd

FAZ 2199 ¥%F progesterone ¥EE £A3
T odg, o 2R AVAP L AEFI Add 3
AR JAHGRE AT FHE Table 3-59 2.

FAEZ 2144 ¥F progesterone X7} 3.0 ng/ml olZo2Z Yygy ¢
Aoz BAHUY 83FE L2 FAF 309 olFd 23A4AANE AA
d A 7257 Ao E EAH JALGHAGEL 86.7% oIy, ¥W &

)& 2149l ¥F progesterone ¥E7} 3.0 ng/ml ol&=2 2 A ey ¥
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Table 3-4. Early pregnancy diagnosis by plasma progesterone concentrations
(mean * SD) at days 0, 6 and 21 after artificial insemination in 111 cows

Plasma progesterone concentrations (ng/ml)
Days after artificial

inseminatiop Non-pregnancy Pregnancy
(n = 28) (n = 83)
0 04%0.3 0.3%0.2
6 32*13 35%15
21 1011 ' 8.0x2.1*

* Significantly higher than the non-pregnancy (p<0.05).

Table 3-5. Accuracy of pregnancy diagnosis by plasma progesterone
concentrations at day 21 after artificial insemination in 111 cows

Diagnosis by ultrasonography

Diagnosis based on

plasma progesterone Pregnancy Non-pregnancy
No. Accuracy (%) No. Accuracy (%)

Pregnancy* : 83 72 86.7 - -

Non-pregnancy** : 28 - - 28 100

* Plasma progesterone concentration of = 3.0 ng/ml.
*x Plasma progesterone concentration of < 3.0 ng/ml.

_94_



zamzAl o8 oAz

4 AWE BN 2LHHA AAE Fig 3-1% 2o

4 289 : AR ATANE A5 E BAT & QoY #F AZAE o
42 74=3 anechoicsiAl BEHo] Yo %5 AT (Fig 3-1, Day 28),

A 309 : B4 2 752 anechoicdt AF W el hyperechoicd o} vl 7t
@uHAW TR AR o}F FEHA GrHFig 3-1, Day 30).

94 359 : 4TE FVAHCE scanning® ROE Y4 NYBT 93
oy 4TS 2 4 gom, dotul FAE F%A BAAD AS ol
#2531 (Fig 3-1, Day 35).

A 399 AR ATd 2% G BEHY #P ATdAE @
Go) S Hopulst AT Yoz 309 o|Fo FFE scanning
a4 deluE S49 BASA BUs ge 4FUFE BAY & Ao
(Fig 3-1, Day 39).

A 419 FEs AR TRHC o, BQ F- %K) Fh @
# 5 ¢l & (Fig 3-1, Day 41).

94 469 HjolE ZWAOE scanning® ASE THS AR FRo
g @ase, guhels &%e AW 29 cHFig 3-1, Day 46).

QA 559 ¢ BT HFEA BARA BEH gom Ay FrANE
4% wEo AN, AobE BAAD Ut ¥4 FE FAHUG. L
oz Q4 509 ol Tt Hotel £5AE 44 BIY 5 Ak(Fig 3-1,

|

Day 55).

g 63Y YA 60d ol FelE= otk AFsAM T AW Hol AAE
scanning & # ATt Day 63(A)E ®Hotd F7E 9 A= Hol F
T Ruyrst #FFIHAY. Day 63(B)= Hoty FHE M EWFe=
scanning® RoZ ¥ EFEFF} F4Eo |FHUY. EF AT HuY
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AZFA FHEI ATHGAAN BFHE EEH BEHJA.

4 759 : Hopy EF G FFE SWA scanning®d ReE EF AT
g ¥F F 5Fo] AAHNA #FIAY. A &HF FAINLH &
Rols Adst 2o ARk FHE YA 63d vlE 9 AA ARG
(Fig 3-1, Day 75).

P 80Y : FHY AN F SFI ¢V IHHALH HAL
hypoechoicd A, 18l F¥ "o FFY ZZFo #BAHJIY(Fig 3-1,
Day 80).

YA 949 : Anechoic® Y59 WAXR hyperechoicdt FH7F A3 A
TEHReY "olE B3dE F%eol 44¥ EA(Fig 3-1, Day 94).

AN 97 : FAZE SHAAN B Aoz ¢, HAYg BAM B
Zgen RE Yol acoustic enhancement’t BAHAH(Fig 3-1, Day
97).

dA 1059 : FTH L scanning® RAoZ dwH oz A MY o) Fd=
Hol7b BEZW=ZE st e ##3E7] ofd7] WEd ol#= cotyledoneo] v
g Soz JAaxge & & AN (Fig 3-1, Day 105).

A4 1109 : "ol AHAE scanningd A2 AAUY F o
anechoicd ] #AHUo™ AFFANR B F& hyperechoicdt Al B A
Scanning®t€ EFdE ARUHE o] FdHIT FEH7 QA A2
54 S UA¥ & YA (Fig 3-1, Day 110).

A4 1209 : ot FEF BAWE scanning® AR FF FFdE
A4AFo) BRIJL® 21 Y& acoustic shadow?t FAHA L, FH$-9
T 5F 28x F4dE ol A9EA #&= A (Fig 3-1, Day 120).

AdA 1309 : BX¥E SHOZE scanning® RLeE 5F Yoe acoustic

shadow7} A9z, 7+ AwrA © 2 homogeneousd Al #A =T 2ty &
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#& anechoic3tAl UEtgth ojd FZAE ojFstd ERAVIE FY F
A A H(Fig 3-1, Day 130).

A4 1409 : A 3ME o] FAE Ejole) EFA] L] HE =
o} AAE scanningdt7]7t LA37] W&o oty ¥ VI ¢ YU
t}. g g=<tel hyperechoic® d&&o] AHsA FFHUY.
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Fig 3-1. The ultrasound images of the bovine conceptus during gestation (Day
0 = the day of insemination). Day 28 The uterus was in cross and sagittal
section. The fetal fluid occupied the horn ipsilateral to the corpus luteum but
any structure could not detected the contralateral horn. Day 30: The embryo was
in longitudinal section. The embryo seen as area of increased echogenicity and
could not discriminated fetal head and body. Day 35 Embryo was 17 mm long
and the amnion was visible as an echogenic line roughly encircling the embryo.
Day 39° An embryo in midsaggital section. The amnion was visible as an
echogenic line partially encircling the embryo. Day 41: A 23 mm embryo in
longitudinal section. Fetal head and body seen clearly, and tail, forelimb buds
and hindlimb buds were prominent. Day 46: The embryo was 27 mm long. Day
55! The embryo was 51 mm long. Forelimb buds, hindlimb buds and tail were
more prominent. The amnion was visible. Day 63: A) Cross section image of
hindlimb buds. B) Cross section image of the fetal head. Day 75 An embryo in
longitudinal section. Vertebra, hindlimb bud and tail were prominent. Note
umbilical cord attachment to fetal abdomen. Day 80: A longitudinal section image
of the fetal head. Orbital fossa was visible. Day 94: Note cotyledon attachment
to the uterus. Cotyledon was more larger than Day 75. Day 97: A portion of the
head in longitudinal section. Brain and orbital fossa of the embryo were
prominent. Day 105! Cross section image of the cotyledon. Day 110: Cross
section image of the thorax. Fetal heart was visible. During the ultrasonographic
examination, fetal heartbeat was seen. Day 120: Lateral section of the thorax.
Fetal liver and ribs that seen hyperechoic were visible. Day 130: A portion of

the thorax. Day 140: Femur of the fetus was visible (See the next pages).
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al Z

Y5 progesterone ¥ ESAH Y 43 &4 F Karg F(1980)0] AA &
"Two sample test” &, LA ¢ F 6Y° progesterone ¥E=&H L 9
FEAA LAY BFS 30 0§91 Y, Karg 519800 W
2 gAol 63%, FulTA WA 23%, ¥ALHY AR 14%e FFow,
Ginzler 5(1979)& Z+2t 48%, 25%, 27% °lAckx B u ot B AF
AHE Table 3-3614, B& vhsh 2ol WAy WPl 854%, FHAy 2
°] 9.2%, ¢33 & A9 FARo 54/3 YHElY 99 n9 e xo]lE BHygo
Y Sato 3‘(1985) 2 FH B F(199%a)o] wiEAA AL 904~928%, F
My WYl 19~36%, YALA) FRo) 36~77% IUE B ¥
2@ AFelUnt. °AY HIAET G Aol Hol: AL Karg T
(1980) 2 Giinzler $(1979)< A2 & ¢ Ao EA Jde $£FHL A4
L2 ¥ 9, & A7 FAFAA ATFAS T 2F ARHAAE
AN 2AVEn BEHE A2ETE AL d%] HEQ Rez A}
299 23U TF SF7 JHT & AANE AATYUD LAY AR
9 v &o] H& FolAde AZdd.

¥ Karg $(1980)%) "One sample test’” =, ¢4 3o progesterone 5
ESAL ¢AAF 2 ANV AER=0tE BAHEH olgH: YE
d, £33 94 progesterone =7t ¥4 UEY @ALHe) FRoz T
g A, & FA7 dd £AHE A AL Worsfold 5(1987)3 Laitinen 5
(1985)2 4.6%, McCaughey®t Cooper(1980)= 7.7%, Oltner®} Edqvist(1981)
= ABAAAEQA F2AA 4.0%, F 5(1994a)2 3.6% 233 Claus 5 (1983)
# AHA JE EFAME 52%, A A EZAgAE 21.3% o

flo

- 102 -



Ackn Bndd gy, =3 E AFd A= Table 3-3614 E& utg} o] A
wA) AL 54%2 YeEY 919 Bua F Claus 5(1983)9 B x s} v&
3 Agolglod e BaxEe AFdgE F9 ozt Y. olH@
Z}ol & Oltner?t Edqvist(1981)8] A A X3 dZ@Z oid 38 2 AF
o we Aeoletn A},

¥ % progesterone FESA A4¥ 7] JAIGATIE 19~24Y ol ¥,
olif PAL9 YWF progesterone ¥ EE 3.0 ng/ml °]°lg 3 J o (Noseir
5, 1992; 7 5, 1990b). ¥ A¥dAH +HF 2149 ¥F progesterone &=

2 2Aag 27 JAAGL ANF og oY YL FAF 309 AT
of 2eHAANZ B9 AFBE Table 544 BE us} o] JANFPAGE
o] 86.7%, YANSAHAIAGEL 100%2 YENT ol 4dA FAF 19~24Y
Apolol progesterone FEZF ol A% AUANBY YL JUIYANCEE
e 80~97%, YNSHNTEE 84~100%ATHE 2 I (Nosier 5, 1992;
Oltenacu 5, 1990; % 5, 1994a: 1990b)¢} H & & 4 H oA,

progesterone FEZ A 9% AALHVAEL 100%0] 4 JNFRA
E2 100%7F 4HE o2 HAHFAI 18Y olstolAY 249 o4 H
Ze v AARR ¢AF7)(Nakao 5, 1983; Laingl980), FHAF Hl =7 A}
(Nakao %, 1983; Laing, 1980; Bulman® Lamming, 1979) 18z A7 &
o) WA (Eastman, 1979) F°l&d 31 AFHHR . ¥H BulmanH
Lamming(1979)& ¥ 9] ZZ7]AZE A3 F 31~59Y Atold 12% A =71 Lo
7] 2o $RAF F x4 2AFA 3897 46¢ Aol progesterone
FEE ¥ O SAHIIY QAFAHIAGES =Y F A9 FAY. & 47
AT Table 3-5914 B & ulg} o] £FF 2149 progesterone 55 A
o g JAoeE AGHAUA 83FF 1157 £3F 30Y ol Fol 2&qAA
o 2 wgAez FAHJEH, ot @& EIA(Oltenacu T, 1990;
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Laing, 1980; Bulman® Lamming, 1979)% A A A vAFAHA LA F7) 0]
Av we 27147 2 4Ad Aol AgEd.

W 2SHAA Y 9T JANGH B¥Y 22 E AHEA Kastelic 5
(1988)2 ®iope) AutE i vjotuirt Hx 2 AAHE AZle £3F 1949
A 27d Atel2 digde9 dRFd Axd we & Aolst dvR Y. E
¢ Boyd %(1990)2 75 MHz AAE& EEFAE o] &3d wjdF: 20¢ A
100%9 dAXGZAY e HHUAGT dFen, FFHA AR HAA
sz w =7 JAILY FZHd Aol dAdn FAT. & AT
A 50 MHz A A4 BFAE o839 dAIGE AAY F3t, A 30
Aol = efopul gt AwFo] BAHO(Fig 3-1, Day 30) dAE &A& <+
ATt Feo]l 2gHAd Hx=2 AAHE A7ZIE Kastelic F(1988)2 i
GF HT 2054 FH, Hetule @i - RS FHEIT BRHE AVe WEF:
30¢ olFen EndHAT. £F Elopd FAHL wMBTF 45d ol FHE @
28 4 9z FAed, € dFAAE 30~40¢ Atold EjotulE A
3 Q€ echogenic# ¥=E& HAT 5 UA2™(Fig 3-1, Day 35), ©] A7)
of ejote] &7 - iKY FKUF HAFeE BAH AW (Fig 3-1, Day 41). 2
g3 Ejole] FAHLS AT S1YFH EE JAAAN BIFE £ YAed
o] ¥ Kastelic §(1988)8] elol7+xE9 Hz AAANZIEYG B A7 2AH
7L AL B AdFANE JdAFZEY Fx AAAN Y dHAME FHE
FA &3 dAANNE 259AAY d4H F&Ad FTHALE FAI FE]
g AAHr goze FUY FLAME AFZEY Hx QAN g
AF7F B8 JABH o st A4

ol ol & AFE AA oYl A AR FAFNE YoR S

|

A ¢ABE AEPH z27] QALY $8AE AEFI Hsq ¥F

progesterone ¥ 55 &3 A, FHLH AT 6Y progesterone FTE
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SRS AN EAHZHE B0 FEIFA F4 F JAeH EF FAF
2199 ¥3F progesterone EEA L 7] JAAG $4F & YUY, ®
B 2EHAA 4 JAFEEY FAHY 2748 FHE A%oq +F
F 309 oFFH 2&HHAE AAT 2H, EE JAFAM FHF 304
ANEEH B2 7E53 833 HolulE A 5 AMew, 4 JAA 74
wel EFAA 20 FHH AA BN $&FT F Ao A=

g,
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4 &

At AFE FAEIAM £ AT 42F 9FFA L AAEAY A4
$ 130% & W4 o= ¥F progesterone TEEZ A AT AFTAA ¢AA
el Edx 7] ARG AAGEY S AEHL, $FF 308 oFHH
29 ANE AN Z JAAZE YAFZEY EFHA 25048 2
EY dds dSH 2o

FAS 130FAA FARAAN TAFAE HFAE el 1117(85.4%), F
a3 EAo] 125(9.2%) 281 Y AY FRE 7F(54%) °lAH.

Ed dHeZ AR 11594 $£3F 2194 EF progesterone &

£ 30 ng/mlEg 7|Foe2 7] dAAGE HAAY A, dQAIFAHAAGEL

O

"

86.7%(72/83), YA SR XN T E L 100%(28/28)2 YUEINT.

A% 214l ¥F progesterone FESA A 93 JANez ADdHUAL
83FAAM FAF 30¢ °FHEH 2SAHAAE AAT 2, 83FF T2F
dqAoz FAHAG. Z dA A7E GATFEEY SAAHY 2THLALS
e 2o dA 28UAM 404 A}O] ol & anechoic® B Wl hyperechoic
g EjolulE FAY F ANeH, HoE SR e HF R Eioly A
gEe 9 £ RAAUT. A 41de M 509 AtoldlE Holujst FH S A
2 FEIAJ oA, B - B FHEJ BEHAGD. A 514 H 604 Aol
T F¥S ARV 28 A FEHANLH, d-A ¢&d B - BREEY FX
b #2IAAT. =3 o] A7]dE Hote ¥TFEAE FAY 5 AUG. dA
6143 709 Alolel= Eiolrt AW FAEHS BAHALY, Hol2HY F

23471 € IHEI 2Z2FHAG. JA T1Y o) F o= oty WEFZ]
$A3 FAIRen, otz &9 AR S AT + UUT. 53] o] A7)
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dle Elold Aoz A& F Aokd ®olo HAE VALY F UANoH,
Blope] dRwte]l & EAHUY,

ol 4z ol #RLH £AF 64 2 214l EF progesterone TESA
e gAAHY F9 ¢ 27 ARG 8 £ IAY. BE 25374
of g 27 YAAGL HolE A4 39 AHY FAFL & A7 AE

R

o] &

1o

@ WA E 30Y oFel ANHE

@

Agd Aoy, A
A4 F d& A= A4dd
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Differential diagnosis of
subestrous dairy cows

Summary

Accuracy of rectal palpation and ultrasonography for differential
diagnosis of subestrous dairy cows were investigated, using the result of
plasma progesterone assay. The ovaries were examined 2 times of 10
days interval in 520 postpartum and postinsemination subestrous dairy
cows, using rectal palpation and B-mode transrectal ultrasonography.

The results of rectal palpation, ultrasonographic examination and
measurement of plasma progesterone profiles in 520 subestrous dairy
cows were silent heat or error of estrus detection 303 (58.3%), persistent
corpus luteum 59 (11.3%), follicular cyst 37 (7.1%), luteal cyst 16 (3.1%),
inactive ovary 9 (1.7%), granulosa cell tumor 1 (0.2%), hydrosalphinx 1
(0.2%), endometritis 81 (15.6%), pyometra 12 (2.3%) and mummified fetus
1 (0.2%), respectively.

Accuracy of rectal palpation and ultrasonography for diagnosing
ovarian disorders based on plasma progesterone profiles were silent heat
or error of estrus detection 80.5% and 96.7%, persistent corpus luteum
57.6% and 94.9%, follicular cyst 62.5% and 91.9%, luteal cyst 62.5% and
87.5%, inactive ovary 556% and 88.9% and granulosa cell tumor 100%

and 100%, respectively.
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Accuracy of rectal palpation for diagnosing uterine disorders based on
ultrasonography was pyometra 75.0%, endometritis 51.9% and mummified
fetus 100%, respectively.

Characteristic ultrasonographic appearances of ovaries in subestrous
dairy cows were as follows; Silent heat or error of estrus detection:
anechoic follicle or hypoechoic corpus luteum than ovarian stroma was
alternately present on Day 0 (first examination) and Day 10. Follicular
cyst: uniformly nonechogenic ovarian structure = 25 mm in diameter
with a wall < 3 mm was present in ipsilateral on Day 0 and Day 10.
Luteal cyst: luteal cyst was similar to follicular cyst, but thickness of
cystic wall was = 3 mm. Inactive ovary: structures within ovaries was
not present on Day 0 and Day 10.

Characteristic ultrasonographic appearances of uterus in subestrous
dairy cows were as follows; Endometritis: characterized by uterine lumen
containing fluid in which ’‘snowy’ echogenic particles are suspended.
Pyometra: ultrasonographic appearance of pyometra was diffuse echogenic
particles distributed in fluid within the distended uterus, and a thickened
uterine wall.

These results indicafed that ultrasonography was practical for
diagnosing reproductive disorders. To diagnosing ovarian disorders,
ultrasonogfaphy should be carried out 2 times of 10 days interval and
endometritis should be differentiated with uterus of luteal phase in normal
cycling cows.

Key words : Subestrous cow, ultrasonography, progesterone, rectal

palpation, ovary, uterus
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1980; % 5, 1994), 2 ¢F AT Io2 A AITFEY AR A7y o
AAHE Q8 £F A dA £H9 A A(Kalis$t Van de Wiel, 1980) =2
g3 eRde] |IFHA FL& FTALH T U¢AFLAY AR Fol AW
(Dailey %, 1983; 7% &, 1995).

A Z7AA 2 progesterone FESAH F FLAY WHYE LAE&L ¥
AgA wE dASA] Asfr) 53.9~55%, F2AH 32.3~35%, AT AFH
133~20% ¢o2 TAYAH Ex dggAeg Adst MF 22 ¥&e AA
] wAELS AANDG2 P (Etherington F, 1991; Claus &, 1983;
Dailey %, 1983; % %, 1995). 53 d4383F d&9F L FAY &4, ¢
z9 4, 3599 F4 2z S¢4FH € 2ATH Fd4d B o FEA
B 3193 d(Al-Dahash®} David, 1977, 7 &, 1987).

AA ok g FeRe BEANGA dAHeR A&HE AFHAHY
e AGABA o] ol FAA H Aot (Kelton T, 1991; Pieterse &, 1990,
Ott £, 1986; Pathiraja &, 1986; Watson$} Munro, 1980). o8& A A&

HAd7] 9% 443 AEW Y22 X progesterone FEFA L F49

olN

27154 HE ABA FIT F Ao F89 HAELEE FAA =Y o
£5 31 QH(Choi %, 1994; Etherington %, 1991; Carroll 5, 1990; Sprecher
5. 1989; Nakao 5, 1983; Watson®t Munro, 1980; & %, 1995). 23y

progesterone ¥E5& 3L 1719 Fujyt Hadn HAAA Ad7A gL

- 115 -



Azl 285 AA FYPAAA o8] FETE AR} A9 7T
He AESA BHY ¢ 3oy 32 FESF B dax 2 AT
WAHZHE FEALGT F e 9L AR AT (Jeffcoatest Avyliffe,

)

THE 259 JAGAAE FAANAT A dagd AFY AL 2L W
HA4HE HAS=d dg o833 UvH(Ribadu %, 1994a, b; Pierson %,
1988; Pierson®} Ginther 1987a: 1987b; Fissore &, 1986; Quirk %, 1986; &
T, 1998, & &, 1995). F4 9 2S%egd A+ EE Edmondson 5 (1986)2
2HFVNFY 28 LR 25HHAE AANEA d29g F2EQA ¢
FA 25943 FH A2, Sprecher?t Nebel(1983)2 dF 9 FAE
SAFLEAN FEIFH FAIFL PEIALTE F A9 2 ARG =&
SHAAE ASFGH o) ¢ FolA JIFABAE Fitsed AN 22
BAAY JADAZFYL 92% ol AolH, dAFBE JNYdr] H4F AdAG
AL 98% ol4delzst EnHI Ut (Pawshe &, 1994, Ribadu %, 1994a:

P

1994b; Badtram %, 1991; Pieterse %, 1990; Pierson$} Ginther, 1987a). &
3 Pierson® Ginther(1987b)e SAFZF Y £F WAL= AT U
THAANE AT 2FH, AT 2SR ATV 2HT AL I
I FAT. F AFTHA anechoicd AA L] AFE WA 2dd HnAE
oJ2F WMITF 2~3UdANA FidAq wWMBTF 17Y6 TGA Fse AFS
vetde, 2FY HFE gA L2AFsY ¥ weudn FdYG. =@
Fissore 5(1986)2 WA To2A AZULEH} AF&EFd A 547
2594< 23 b Qo AFAELE Ay 4% 229449 A
A& 95% ol (Pawshe T, 1997, Badtram 5, 1991)e 2 AF 2 &
2289 AN 2¢APAY $8Y0) F2Hm Ut
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do] Aoz YA BAHA Fo} AFFAE A7A 2@ E0F 7o
Ao wAge] #FH AFFAE HAAGA2U FHEHA g ¢Ho] &
252 g FAF FLASL a2da AFFAELE AAGdAoY FHEA
ol A ARS2 FnE 34 52078 Aoz Ao

A 32 Al
A A AAE Zemjanis(1962)9 Rosenberger(1979)9] #Wydl F3d 2 &
A4 Adel da B AT AARATG F v Pt FA, ¥E 29
2 ¥FY ESARTE BARGLW AT AAe AT YW, @Y, 5
4, 57, ER 5 AN 44T E BAHYY. daE 109 23

oz 28, AFE 18 AAHIA

=3 At

AZAAN} F 2&9 AFAX(SA-88P, Medison Co, Korea; EUREKA
SA-600, Medison Co, Korea)dl #&d 50 MHz =& 75 MHz 3% 4§ &%
Az g4 9 AFE #FIAY. 2FHAAA PHS & F(199%) ¥
Edmondson 5(1986)¢) 7%l &3te] HFozry 2US AAY F da
2 2AF9 AXE FAF g FFAE AJARAYG. G429 HAe §F2H
2 442 E 48 WFOE scanningdtd 7T HA, ¢E a8 FF A
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EARE L AU AFUDy vFAEE BAFFAG. dae 104 T3
o2 23, ATL 13 AASHAH.

8 A Z progesterone 5 £ &5 H

AZAA Ao EDTARA AAF AL 4TdA 300062 10&F <
d4sd 83e 2daqd. ¥ L progesterone: MY @7 A
-20C B3 A. & progesterone ESAL & 519959 7led #
34 progesterone kit(Direct progesterone, ICN Biochemical, Inc, USA)E
©] 439 Gamma counter(CRYSTAL™ II, PACKARD Co. USA)Z %3
qot. ¥ progesterone FEZ&AH  QlolA W o] Al (coefficient of
variation)¢l intra-assay: 5.7%, inter-assayt 85% °lt. ¥H ¥F
progesterone X7} 1.0 ng/ml °o]4d W& did 7|5AFASN EAde

Aoz BAFH.

cune U

¥ 4% progesterone T E&A, AZHAA 28 2ERAFAA JF da
9 A4 L HARAdee ZAAGLS Karg 5(1980) ¥ Edmondson %(1986)¢]
& %7t MY st Table 4-13 o] AAIGAT. AT AY 2 93y
= Fissore 5(1986)9 7l&e] &3t AF AT ¢F7g FEA7N=2
st B Ay AFL AFHAA 2F9 AFN9 FHS=2 anechoic

Al 'snowy’ echogenic particleo] SA3H AJFUTGELE Ao

s
iy

g 8

3
g9 AFH dFe A9 £ Z anechoicdt A ’'snowy’ echogenic

particleo] Awtd o2 AAH Y& e AFF5FFLE AL,
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Table 4-1. The differential diagnosis of ovarian disorders by plasma
progesterone concentration, rectal palpation and ultrasonography in
subestrous dairy cows

Progesterone

Rectal palpation and ultrasonograph
(ng/mD) d

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 + + - + - + SH or EED
_ _ _ + . PCL““'
=l =1 + o+ - + o+ - PCL
>1 =1 + - - + - - Luteal cyst

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

*xx Silent heat.
**+xx Error of estrus detection.
*xxxx Persistent corpus luteum.
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zuAez E3d 52058 dALE O 998 BEAGET] Fd o
0d t3o= 23], AT 18 ¥ progesterone F=54, A ZHA
2 2SR HAAE AAY ZHAE Table 4-29 2.

EduAd = wASAY di= 303F(58.3%), T+ FA 59F(11.3%),

B>
mr

dEIE ITF(7.1%), FAEFE 165B1%), 47153 A 9F(1.7%), F4249
AFAEZE 1502%), ¢25F 17(02%), A3HDE 81F(156%), AT
%52 125023%) 23 Hop oA 1F(02%)E &4z AgHo £4
gy £E gRAEA Asst R 2L ¢AEE UEUWASH, G2
(234%)°] AFAR(183%)ET 2 TAE&E YEUAT.

X

SUNSE UANNES AUDEI| A AFUA NUHES

ZaASFE VA progesterone FEZFH L ZSHAAY g 49 A
4 2 dAANE Z2EASGHAY 42556 dig AFHAY JAEHFTEE ¥
Z-AHAEF B} Table 4-38 2t

SEAUAR T RS AY Asfe 303FF 244(805%), I+ F A= 59FF
345 (57.6%), YEREL 31FF 23F5(622%), BAIFL 16FF 10F
(625%), F2715AAE 95%F 55(5.6%) 2832 d49 FHJAEFLS
52 15(100.0%)2 4Z AdHF L& L Uetde] AZAHAAY 4% daAd,
Z o FIEA, FEGFE, FAGE, F27FAAY ADdHFE] FUH
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Table 4-2. Incidence of reproductive disorders in 520 subestrous dairy

COWS

Reproductive disorder No. of cows Percentage
géltzr;tﬁ(:lneat or Error of estrus 303 583
Persistent corpus luteum 59 11.3
Follicular cyst , 37 71
Luteal cyst 16 3.1
Inactive ovary 9 1.7
Granulosa cell tumor of ovary 1 02
Hydrosalphinx 1 0.2
Endometritis 81 156
Pyometra 12 23
Mummified fetus 1 0.2
Total 520 100.0
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Table 4-3. Accuracy of rectal palpation for differential diagnosis of
ovarian disorders in 425 subestrous dairy cows

Diagnosis by progesterone profiles and ultrasonography (%)

Diagnosis

byl retcital Silent heat  Persistent Follicular Luteal Inactive Granulosa
palpation or EED corpus luteum  cyst cyst  ovary cell tumor
Silent heat

o EED" 244(80.5) 25 9 2 4

Persistent

corpus " 44 34(57.6)

luteum

Follicular 6 23(62.2) 4

cyst

Luteal 3 5 10(62.5)

cyst

Inactive 6 5(55.6)

ovary

Granulosa

cell tumor 11000
Total 303 59 37 16 9 1

* Error of estrus detection.
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FUHPE CULAAES AYTCstY| /8 =3 atHdAle HUHE S
29R$F WF progesterone FEEA L AFAA A was F4
2 9Hgge ZEAeENE 42550 0Y 2SHPAY ABHFEL v

AHE dFE Table 4-49 2},

EALA Ex 2ALAY Hidle 303FF 293F(96.7%), 4T+ AE 59
TF 56F(94.9%), TEFF L 37TFF 34F(019%), FAIFFL 165F 14F
(875%), d2715 A= 9FF 8F(88.9%) 283 F4ad FAHALAEFL 1
T3 15701000%)2 &7 AGHFTELE Uedo 2394 AY AGHFT &

=3k

ARANS AvHFLRTG

SWHSE ANITULS VU] A PP ANUHES
2RRLF 2eRAA g8 FFABOE NI UFAM P

AGHF &L Table 4-59 2o,

259744 3 AFTHFFFTLE D 125F AZAAA A= 9
F2 75.0%9 JAdAITEES YEUALH, ATHLEL 81FF 42F=
51.9%% Yeudn. 23 Agugdger Jdd 81FF 395 AZAA
o gAME B2 JAdH AFHAN &) AFTHIELEE AT =dE
%29 ool AAH.
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Table 4-4. Accuracy of ultrasonography for differential diagnosis of
ovarian disorders in 425 subestrous dairy cows

Diagnosis Diagnosis by progesterone profiles and rectal palpation (%)

by ultraso-
nography

Silent heat Persistent  Follicular Luteal Inactive Granulosa
or EED" corpus luteum  cyst cyst ovary cell tumor

Silent heat

or EED' 293(96.7) 3 1

Persistent
corpus 8 56(94.9)
luteum

Follicular 34(919) 2
cyst
Luteal 3 14(875)
cyst
Inactive
ovary

2 8(88.9)

Granulosa
cell 1(100.0)
tumor

Total 303 59 37 16 9 1

* EED = Error of estrus detection.
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Table 4-5. Accuracy of rectal palpation for differential diagnosis of uterine
disorders in 94 subestrous dairy cows

Diagnosis by ultrasonography (%)

Diagnosis by
rectal palpation

Pyometra Endometritis Mummified fetus
Pyometra 9(75.0)
Endometritis 3 42(51.9)
Mummified fetus 1(100.0)
Normal 39
Total 12 81 1

cha W Kol %4 AW SIH =

olo

i} A~
FALA T 2ASAY dof : 10Y AL Z 23] G2 E HAAFIS

(I

W ZZAl(Day Ol dad] ZAAZ EH3AA 424 HAEY hypoechoic®
gA7 EAdQes ARAA(Day 10)91€ Day 09 EARIYE SA= I
531 549342 £+ wtlE& d 49 anechoicd HE 7t A4 AY Day 09
YA olE anechoic® FEZF A A +d Day 109]1E Day 09l &I A

B

H G¥E EASA ¥ FAV SAGFAD. F 2AAS AJA Fay
AN} EEsdas dA4A4ARY hypoechoic®d ##A X3+ anechoicd @E 7}
g2 EA3%A(Fig 4-1).

YAZSAA 109 Ao 23 BF dAiA AA Y echogenicity?t Y
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FEA dadd oHd FEEE Y2 PG4 AVIE ¥ 2H AUd(Fig
4-1).

GEGEF  GdEYFLE JGHUY ITFAAN 10¥ HFHRLoE 23 EF
T G4 FEE AX AR 25 mm olFe EEXAH EE 9EAH BF
o] EA3tAL™ FF WAL FUYHO 2 anechoicd AT BFHY FAE
3 mm Pl BFFY FFA S¥FFAol e (Fig 4-1).

FAGEF  FAIFTY 2534 dEGITH MISFAT F2 DEA
HA ¥FH FAE 3 mm ool er BFFS WA cloudyd ¢3E&
YEYE ¥FE B2 H A (Fig 4-2).

FHFAEZF : T4 SAFA ¥ F9 die AFAHAY dL&TFEE
€ HAR ey FIFE VM3 e diE AR 50 mm o) FoAL

dBEE 109 BALE 28 AAA BadE FAS BEA ZY &
AsAA G@F e FErF EA A (Fig 4-3).

AZWEd : AFYge] wFH Yow AFuUe anechoict %o
echogenic® 40l 2% FHEA] 2% EAHATH(Fig 4-3).

AFE5%  ATEEFo2 ABAND 125404 SAHA 2e A
2Ae AFdo] MFPel Yn AFNel WEHOE echogenic® ¥4 B2
o 4% EAFRLH oz dstd AFWHe FAHe BFAYTG 11
Azee HMFRFEE ShFS A (Fig 4-3), )

§4 : Fig 4-35 YEATFEEA £3) deds d402 ¥F3uURy 3
vl RAEo EARE AHY BAYEd oW AL slice thickness
artifact(¥] TR 4 B, o) B sHo] YEYFN BEY W

AdEez B Agss A$7 Atk
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Fig 4-1. The ultrasound images of the ovaries in the cows that were
diagnosed with silent heat or error of estrus detection (1! left side) and
inactive ovaries (2! right side). 1A) The left and right ovaries on day 0
(Day 0 = the day of the first examination). The left ovary (black arrows)
have not any ovarian structures. The right ovary have a corpus luteum
(black arrows) 2.3 X 25 cm in diameter. 1B) The left and right ovaries
on day 10. The left ovary was similar to Day 0. The right ovary have
newly developed anechoic follicle 2.0 cm in diameter (black arrows). 2A)
The left and right ovaries on day 0. The left and right ovaries have not
any ovarian structures. 2B) The left and right ovaries on day 10. The left
and right ovaries were similar to day 0. Black arrows indicate boundaries
of ovary. The scale on sides is in centimeters. CL = corpus luteum, F =
follicle, L = left ovary, R = right ovary.
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Fig 4-2. The ultrasound images of the ovaries in the cows that were
diagnosed with follicular cyst (1: left side) and luteal cyst (2 right side).
1A) The left and right ovaries on day 0 (Day O = the day of the first
examination). The left ovary have an anechoic cyst 26 X 19 cm in
diameter. The right ovary have an anechoic cyst 24 X 2.0 cm in diameter.
Cystic wall thickness was below 3 mm. 1B) The left and right ovaries on
day 10. The left ovary have slightly larger an anechoic cyst 29 X 2.5 cm
in diameter than day 0. The right ovary have slightly smaller cyst 1.8 X1.2
cm in diameter than day 0. Cystic wall thickness was below 3 mm. White
arrows indicate boundaries of follicular cyst. 2A) The left and right ovaries
on day 0. The left ovary (black arrows) have three anechoic follicles below
05 cm in diameter. The right ovary have an anechoic cyst (white arrows)
with cystic wall thickness of 5 mm. 2B) The left and right ovaries on day
10. The left ovary (white arrows) have not any ovarian structures. The
right ovary have an anechoic cyst with cystic wall thickness of 5 mm.
Hollow white arrows indicate cystic wall thickness. The scale on sides is in
centimeters. FC = follicular cyst, LC = luteal cyst, L. = left ovary, R = right
ovary.
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Fig 4-3. The ultrasound images of the reproductive disorders. 1) Granulosa
cell tumor. The left ovary (white arrows) have two anechoic follicles. The
right ovary have a tumor above 5 cm. Nonechogenic sections of numercus
large blood vessels were visible in the central region of the tumor (large
black arrows). The ventral part of the tumor shows typically an echogenic
patterns for structures of relatively high tissue density. 2) Hydrosalphinx.
The cyst of oviduct was shown as large anechoic area (black arrows). 3)
Endometritis. The fluid in the uterine lumen was observed as containing
‘snowy’ echogenic particles (small white arrow), Large white arrows
indicate outline of uterus. 4) Pyometra. The uterine lumen is occupied by
hypoechoic fluid showing 'snowy’ echogenic particles. The thickness of the
wall was variable (between arrows). 5) Pyometra. The uterine lumen is
filled by hyperechoic fluid than pyometra of 4. Echo patterns of the
secretions show the cloudy effect. 6) Slice thickness artifact. Presence of
low-level echoes in the dorsal aspect of the cystic lumen in due to slice
thickness artifact (hollow arrow). The scale on sides is in centimeters. P =

pyo, FC = follicular cyst (See the next page).
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il Z

FaHgog F3d 4 52078 dAoR AAAA 29PN 2 8F
progesterone ¥ 585 §A3%o FEAY YA did AEAGS AAF F
3= Table 4-261A4 HE w9} Zo] EAYAY £+ ¢AHLTAY Adrt 303
F(58.3%), ATHLHL 81F(156%), I+ H A= 59F(11.3%), dEXIFT
37F(7.1%) 283 FAIEL 165(31%) €22 EHLY = 2Z¢AY
A7t A 2L 2AEE YeEdAY. o] 23} E Bulman®d Wood(1980)7t
EaF JA7tAY 71nFd A% LA ¢AEL 107%, Claus T
(1983)0] okl Ao oA progesterone FE&A ) o3 YA AT FEA

9A EAQERY WALS 32% OATE B3 HOE Y. =¥ F 5

=

(1995)0] B @ 60Yo] AUE WHo] JYHA YW FUASF F
He) eAEol 539% olUATHE Bt FAS ALY Dailey 5(1983)0] B
F 60Ul BAZHL o)X FUAY BFIHNA SHZAL 2 Aao
A ERALERY SAL0] 638% cIUTE B3 moEs 2T

JNY PeAe 9U9F EAUAN T GHLAY Ao TP T
A@dPYg FL olfE Etherington F(1991)c] FLAHASE A=
progesterone FE&A} §¢d YRR vELHYe @ B2RFE AAA
WU S%4H GHVALE 47%2 TUAHY GrRo dPuA Ama}
' A4S 5980 AU, =9 23 BFEY) A% A9 s @y
Z 203 R YA LAl TFHAY dt BYJNEAN gANE
76% (Peter$} Bosu, 1986), 24213t video ZA A A B JHAME

ox

L

50%(Kelton %, 1991) Z2dx 19 23 S43 wA@AG gairyges 20~
38% (Kelton 5, 1991; Peterst Bosu, 1986)2A AT/ H EAF L AFH
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vl itk @A B dFNA EAEA £ 2ALYAY A2 Al d9F
g £ Whitmore(1980)9] A A Mg #eaE2 AT LTAHLAY Adfd 9
3, 2 & YAQ2 =2+ Humbolt®t Thibier(1980)7F &% 60U 96%
o] 49l 4 olA progesterone TEVF AsH Aoy @A 60%NA EAHol &
ZERAvdE 1Y AFFHA 2RAFIE VAL oy ¢HFA S YEY
A g AARAT FALAC] ol Aol G,

Roberts®} Fox(1968) 47 A€ ¢34 =
A, dolujolgw A, AT HAFH 2 ATAHR R HAAFHLE AT
EAEA FAY ATE2TE Aot ZE 9AH} Besd gA¥G
o B AFdA FEAS$ 520%5F 59F(113%)7F 7 FAZ AdHd=d
(Table 4-2), °1E9 AIFFHE 2THAA 244 AU, o 10¥
Aoz 289 AA AT L FAE HASAE FIE d29 FEE A
FA EAY dE FFFAR Jsded, B 9479 AN=zAe A F
717} 21 elgte 7HAREd AA% AT, 28 Y Etherington $(1991)2 ¢
BN EIF 3 dWA 2ANAMYE F U4 LANAY TFL AT
283Y, T AA AN A HA EAANAY AL 2254 n FHeon,
7 5(1994)L F A4 i@ A WA A F Aol AL 18~25¢ =AM A
Aol wel SAFI7 LA, olEF B Ut ¥AFI AUV HE
olg} AztH, & & Yo E ATH 2 AF2TY FAE ATLE
¥ B PGFza 9 #Z&o] o]Fo|XA o} FFHAZ oj#d «+ A=d o9
4gqe A" & A

FaRgedA G423 EADA AZAHAS 239734 ADFF

rir

TEF ATEHEF, Wl

£& AARAAI 556~805%(Table 4-3) 281 229 7HAE 875~
96.7%(Table 4-4)2 2SR AA AZAANEY L AvAFT LS YU
o E2¥ UE3ET ZXFEF L AEAGE AT APAAY AvHZ S
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—

L 625%% 625%2 AGHFT &l ¥gon, AAHA £ dEIFLeR

6

ABAYY 335F 65= EAUAH E= DALY AW, 4FE FAGFol
o, FAGFoZ AGAYE 18FF 3Fv EALYAR =& ¢ALAY
A 55 dEIFToZ FAHAUAY. of dades JFHA g5 dag 7]
TAHE Hrstede A dew, HFAAE AP Ro} daFF
& AEA BEGsE dE €A dvs E2(Choi F, 1994; Ribadu
5, 1994; Sprecher® Nebel, 1988)S} SU & Ae Az,

Z&374Ad AolA A FFE o8 7HAJE £ Yl (Penninck, 1995),
2% ¥ 3EA 3 A(slice thickness artifact)e & Q3 4 (side lobe artifact)?)
stz AM B8R 93 £ 93 2 9439 FHE AYR JE FERE
3 nx9 HtAIAE /IR e FEREAAMN BFHE 44 olh(Laing, 1983;
Lain® Kurtz, 1982; Goldstein® Madrazo, 1981). ¥ ¥® sl4& 23olu
g3 T 3FAH FREY SFAUAA AFAEXNY BRHEG, o HALS

9 FEA FAR} oTol ANY BFY W U & AF

i

2 W9d 35 W4 progesterone FEZFo] o4 o
gassed, ode 99¢ NFY H4(Fig 4-3)¢ FER

224 gARE B3S47) HEOE AN
AFW AT U 23 A8 wARE AFTAGDE 24
&3 BYFE 7)== A#o]u(Etherington 5, 1991; Peter$} Bosu,
1987), AZFYW ATdREge ETF 10-154971+A 90— 100%(Elliot 5, 1968;
Marion®}t Gier, 1968)e] 1t} 7F 30~40¥ ol = 30% (Hartigan, 1978), 604 ol =
10~20%(Elliot 5, 1968)2 HA ZH4Asotn v, £F Etherington %
199)e B4 CHFAS A% ATUGA dY 29 AR 6w
2 2% 49495 Aot 9404 @@y Hasd, o9 Qeo=z:
AFUGEE AR ASHA R A AZUAEY 24 A7 2 W
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Folgta stgoed, AFUHHREE AEA Dy AdMMs AR HAS
AZAR g WAzATE HAE AAd#oF stEdMiller &, 1980), ©f
t Be vgo] &axg ¥ ofyet AA k@AY HEd FAI A
Gn Fdg. B Q7oA AFHHE] 24 &L 156% 24 Etherington ¥
(1991)9] 8%, 7 5(1995)9] 74% Rt L YALE YA 28y o
A3%Ee E0F 604 AT AT dol 10~20%(Elliot F, 1968)8 = E1
g AHT FEAHol vz Bz, AA k@ FAN ATY FHE 7}
AN & F e 2SHAAE G429 HAET ol AT HAAE &
£3A o148 £ Jdedgd AFdd.

Karg $(1980)2 10d tF o2 23] HAAd+= 'two sample test’'o] o3|
dAABL AEAY § 4 v FAded, B AFAA4 25344 &4
A EAYR £ 2ASAY AdEe 109 HFoz 23] AAA dx 9 FA
7t B2 EASdALH, dAYFF FEIGFE EFHY FA 3 m Ul_"?}
02 g1 BAHGFL 3TN FA 3 m clFoR FAY ARE EA
G384 ATt ol& progesterone FE X &AL o T FEWY T
Abolel AR} A FA A= RAE AAEGE RolFd AEd. =Y
Karg 5(1980)2) ‘two sample test’d] 3 d49 7|54 ¥ E 2594
Al od FeEjsty 2 FxrFo2 AAY F JE ZAE ATT Rolzy A
ztdt.

ol o] ZEHAAE FLAY A& AEEHA FEAGTE F AN
© 1, progesterone FESAY 94 ATARE FE3HA monitoring F
F lo] A oke] ARZNN A} D A&F WGP AE 4 F AL AL
2 Aadd.

- 135 -



4 £

EUF 60Ul BHstAx Ao BAHA Fof LA A R E2UF

& A (postpartum anestrus)3 AQFFAF FHHA &3 ¢AHo] FAHXA

o

52

g FAZE FdA(postinsemination anestrus) A4 5205 & Aoz B
Ao AR olg AZAA B ZEHUHAY AGAFAHE Hreo)
A 109 A2 23] AFAHAA, 2344 R ¥ progesterone ¥ E
g &A% g 2 2HE dAH.

Zage WY SPLS SAYA £ ¢ATAY A5 303F(58.3%),

e

T RA 59F(11.3%), ¢ EF 377 (7.1%), FAITF 165(3.1%), F4a7l%
AA 9F(1.7%), d4£9 FHFAEF 157(02%), d¥TF 15(0.2%), AT
2 81F(156%), AT EFF 125(2.3%), Hel molatdygd 15(02%)2 2
g AT,

¥4 progesterone FESA ZAT FEAST d2F39& FAEID
7] A% AFAA R 25PN AT ELE 4G EHER £ ¢ A
2o At 80.5%% 96.7%, JVTERAT 576%S 949%, FEFFL
62.5% % 91.9%, FAFFL 625%% 87.5%, G471 TAA = 55.6%9 88.9%,
449 FERAEFL 100%9 100% ) Aot

2SR AA Z2AYT FLEALET ATAEE FEAGEY) 9% AZAA
o AGAFEL AFTFEFT 75.0%, AFHHEL 51.9% 23 EHfopr] o]
AL 100%2 ¢4 2 ATAHE FAEIAGE7] A% 234H3A4Y Id
1 AZAAY A2 FEEY +70Y.
da 2 AT 4 28E 259 EAFY 212 °S5H 2.
TALYA £& ¢ASHY A 109 BFo= 23 HAA dadd ¢

)
ofy
o

o
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24 A8 hypoechoicdt #3 Z+= anechoictt GE7F AU E ESAFHL
W, BT BAA GEU SFIHo YHAAY. FFFAE 109 BAe
2 25 AQA SYY D29 IS JAo) Ba4A8Y hypoechoicd
FA AREA AT P02 BAYUY, HEYEL 109 Ao
28) B YW BAae) 55U AN A 25 mm ¥ BVIAY Ex
9 ZA9 anechoic®t FFeo] EAdILen, 33 F4AE 3 mm &=
g3 @EUel 2¥FZA) FAIUY. FAGFL QGTYED wxHAD
22 9Ey 3EoWA YERY FAE 3 mm JHOE BETYEuG T
AQem, dEU 340 FAHUTG. EF FFHY Yo gIaA)
BRYJAG. P25 AAE 104 Ao 23 HAIA PaAAe
echogenicity’t $ Y& BAN dauo oHF FZEE BAHA $3 Bae
271 Wzd Ak d2s FYGHEEL W0 50 mm AFOIRA F
FU ol echogenicity’} ThEE 2 FFEA AGFAY
GBEEFS P29 75 ANAA F/E AAD QLW /AR 50
mm o149 anechoic® WE7t EAFon 28 HAA BEY 277 13
AANRY A3 FASADG. AFNLEL AFUE 0F 2 FF )
anechoic® AM e AF EE anechoic® WA echogenic® FHEDo] &
FEAFT JYow, FALAEIE JEHYRAG. AFEEFL AFHY v
T 2 AFY AAA S ZE echogenicd ¥4 B39 FAHAEA AFn
Aen, dzAs AFWA] FFHo BANA,
43} Po] BuRY 4de BEAvsEd YA 2eRAANE AR
q 2 g84e BARReH, S5 AFPA
BT AZAVY AT Ago] A5H Aoz yunt ¥dW BaABe
FEAA AvdnA ¥ PE 109 Ao 28 2LAAANE AAFAGo}
dm, AZAY 59, AFURIL AdnA T WE LAY AT A

aN
_?h
H

ANETY DeAFLo $
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Judgement of treatment effect and
differential diagnosis of ovarian cysts

Summary

The 150 ovarian cysts were exmined by rectal palpation,
ulrasonography and plasma progesterone assay. The treatment effect in
ovarian cysts were monitored using ulrasonogray and plasma progesterone
assay.

In 90 cows that were diagnosed with follicular cysts, plasma
progesterone concentrations and cystic wall thickness were 0.4+ 0.2 ng/ml
and 1.7%20.5 mm, respectively. In 60 cows that were diagnosed with luteal
cysts, plasma progesterone concentrations and cystic wall thickness were
3.4%*0.6 ng/ml, 45*1.4 mm, respectively.

Responses of follicular cysts after GnRH treatment were included the
luteinization of cystic wall (33 cows), reduction in cyst size (or cyst
resolution) and development of corpus luteum (45 cows) in the ovary
bearing the cyst or in the contralateral ovary, or completely disappeared
until last examination (36 cows). Reponses of luteal cysts after treatment
were included the slowly reduction of cyst size until last examination
(cyst resolution; 24 cows), completely disappeared on day 13 (21 cows),

or no changes of cyst size (15 cows).
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A group of 60 cows with follicular cysts injected with dinoprost or
fenprostalene on 10 'days -after GnRH treatment, compared with another 30
cows treated with only GnRH, showed a higher pregnancy rate within
100 dayé after initial treatment (63; 77 vs 53%). A group of 30 cows with
luteal cysts injected fenprostalene compared with another 30 cows treated
dinoprost showed a higher pregnancy rate within 100 days after initial
treatment (57 vs 77%).

These results suggest that the ultrasonography can be a reliable
method for the differential diagnosis of ovarian cysts and judgement of
treatment effects. The best choice for treatment agents is the GnRH plus
fenprostalene in follicular cyst, and the fenprostalene in luteal cysts,
respectively. Therefore ultrasonography would be wuseful for the

improvement of the reproductive performance in dairy cows.

Key words : Ovarian cysts, progesterone, ultrasongraphy
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A =

d2dEe A4 B4 7HE BH WAF 4AF9 A 29
F 45~6090) MO TEse ERod FHAAY 2AL AAN T

-
EN ENNAS ARAA dHELE L AdATIE A8z HI old o

o

&

2 9437 Eada ok (Jeffcoates}t Ayliffe, 1995, Ribadu 5, 1994a;
Day, 1991; ljaz %, 1987, Lop_ez-Diaz-Q]- Bosu, 1987).’ .

GAYFY THLAL FASHA UAA AAE FAD, R Y 290
24 wWFAd LHY surge’t oA gAY LHY surge’l estradiol $ %
5ol WE FA feedback WOl WME FS, X& A Ex F5HE B
o] @M%t} (Nanda 5, 1991; Dobson$}t Alam, 1987). E\ff} WXy LH¥Y
FSHel i@ 4879 242 dadFel ¢4% & sed, +847 22
% 2= AALYFI Y 29 FAHE LH 29 ¥4 AT LHA 28
g 4+ gt 849 ¥3Ioz As wel YuA Fedn FAG
(Brown 5, 1986). ]2l @ &9 25& GEAWel inhibindl FEYSE
AAerd inhibine UES FYUATAN AL HEY HE 2D
toole T UEHel LH $44 49 252 zd¥ozd uIgls &
d 3o} (Roberge ¥, 1993; Brown %, 1982). & t& 2de=2+s W AFd
WA, e, FAEA, AFE L ALH 2L stress, THFE 1 '
43 B-carotene AAYE S Be JFAWL VAYEY B4 FAA
7] ¥ (Lopez-Diaz$} Bosu, 1987; Roberts, 1986), 33 249d%

g Aio] @0 3 H Y (Roberts, 1986).

SEARE SAZ AQS W BaUFe FAY FART, 339 & o

FEee 4 F& JFoez 8714 F¥ 2 BEFHH(Al-Dahash® David,
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1977, & &, 1987), A& R 22T P4d waMde 5714 f¥o=
TEH(Leidl F, 1979 Y43 F9 FFHE dddidan IJdd. a2z
Choi 5(1983)2 #HHPHAHEZFo] WAL Yo7 9¥ aromatased 7% o] §lof
A FF DY progesteroned TEE F718 3 estrogend FEE 7 A%
AR, A FTUAWNE F2dF SAdoAA FEHF Y progesteroned
estrogen 5 & SR8 & d3, d¥xYe AIJAFY WA A8 A
Ed wg 4YrtA dAY dFeE 2FEE 2asA.
dagFe Jdwdeze J¥FAE, AFAAL progesterone FEEA
2 2&HHA S AH(Nakao 5, 1993: 1992; Farin %, 1992; Dinsmore
%, 1989; Sprecher ¥, 1989). M3 F L &> YA progesterone ¥ HE
o F2 F2AYL UYEUY, GEIFTL ARZLY, EFIQA ARBY 29
A FEAYPor FEIASY AIRFYFL AT 8 dxdFoz 494
Agg F oy FEAYE YEgude dEIFTL JAZINe=E g3
BAgsr] ogdn 3 H(Tanabes} Brofee, 1982). G &3¢ F 9 2z
HAde o AFHAAY AdAHAFEL GEIFFLS 52~65%(Farin 5,
1992) 23 FAFFL 43%(Farin 5, 1992)2 1 JAdFF L] wol AF
AAuto 2 dadEF e FEzdsE AL dAZ Ao A ol
A4 gEn AAAANY dFE R FE Faoz FF L ¥F
progesterone TE&FA L $8£332 =d(Nakao 5, 1993; Sprecher %,
1989), o=z FAFIFL FEFFTEY BH progesterone ¥ =7} Eoh
2 ddd(Kesler 5, 1982). &M #F %L ¥ A progesterone FESH L
G¥IER FAYFT S FEAGHEd 46 F3RE AFH FvH(Nakao
%, 1992; Dismore %, 1989; Sprecher %, 1988, Ax %, 1986). 3¥H %S9
Axe dEYFH AT S AGHA 2EAGY 5 g BT opY X

BE2F da9 ¥WIAFE monitoringdted o] & H 1 gLt (Jeffcoates} Ayliffe,
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1995; Ribadu 5, 1994b; Farin %, 1990; Omran %, 1988). d¥3F 3} &3
3EL 33y FAA g3 FEAdH=d $FHY FANF 3 m S
42 3E, 3 m oFe FAYFLE AT £ A9 R A (Ribadu F,
1994b).

GAagF ﬂi%%ow Ay 2L A7 dEd(Jeffcoates} Ayliffe,
1995; Nakao %, 1993: 1985; Kesler 5, 1978; Garverick 5, 1976), Nakao %
(1993)2 B ¥3F9 8¢ GnRH ©5 T 73 GnRH F4F 14U
PGFa¢ BEFATY MARAG ¥ HEY FH, ¥E5dT0 @559
ZET AEF 1008 oWy FH&o]  Egtoew, ANgdAN FH7AY o
F 92 #FYYG: Fdd. = Jeffcoatedt Ayliffe(1995)= GnRH,
progesterone releasing intra-vaginal device(PRID), PGFze A A2 FE3F
I FAGFY N8 & HAAT 2, FAGFd PGFze ANEF FF 27
a7t TR ARAY 457t @shon), 3¥FFeE= GnRHS PRID
b ved AL Jedddn & 9", d¥3F S XN EA GnRHE PRID
o HEEdE HARAHN 4 dHdE o718 W ol A5EHAN £
#g43ttE 23 (Nakao 5, 1985 Kesler 5, 1978)% 3t

o4z o] AAqA G EAA HI e FAEGF dEd §S AT
b olFofAa gled, d4AEFY AzdHL PFE AASdT B9 %g

& ARez HEHE Ao BF FadFY NF5F YFY
293 AP e 2uAd @t dIFsA mndn U, gy B aF
dAe 1) ¢adFYd AEF As2i1dE BAGdcH JdNH 2F03HAS
o4 e HESF I 2) FAadFY XNEBA AAFHEAN AAHHE I3
AN ¢ e A8FHE 2EHax £P3Ad.

da 7%
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e

ok,
'

‘A4 dHLdH R AAF) AzdFH" 48 dBFEETF
ojE AF WHLRE FHPY. 1997d 1145 ¥ 1999¢ 9¥9 % A 7R da

d EG, Az R ABEHY BPLP] RF €D &5 Y

wHe) ge BX P BAAE H9F u)Y 23 (08:00, 18:00) AFH
AF54E SIHez2 BAIFEF AW, AZAHAE  Zemjanis(1970)¢}
Rosenberger(1979)9] #ydl 3o 13 & 109 tF o2 25 233X
Ao AA .

AZAANF &9 FFX(SA-88P, Medison Co, Korea; EUREKA
SA-600, Medison Co, Korea)s] ¥ #® 50 MHz%} 75 MHz 2% & 9%
2 Y49 FZEE VFAAG. 29 AAE BEAZ BaE JHYFe
2 scanning®d 3FY EARFTE BARHYLH, LA 2AH B F
ol 7tF € W AL AAANA &I DFAA HAE electronic caliper
g olgdd YF AR, FFUAY AF 2 ¥FYY FAE FARAD.
da3dFe) ZEAEL Table 5-1 2 Table 5-29 #¢] 13 £& 104 43
o2 23 AAFAG.
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Table 5-1. Differential diagnosis of ovarian cysts based on rectal
palpation, ultrasonography and plasma progesterone concentrations

Day 0 Day 10
RP™ and US™ (um) RP and US(mm) Diagnosis
Ps P4
(ng/nt) Cyst Cystic wall (ng/mé) Cyst Cystic wall
diameter  thickness diameter thickness
Follicular
<10 = 250 < 30 <10 = 250 < 30 cysts
>10 =250 =30 >10 =920 =30 g‘fgﬁsa‘

* P, = plasma progesterone concentrations, ** RP = rectal palpation,
**xx US = ultrasonography.

8 2 #@Z progesterone s &%

A2dFS 2EAGE] 4% HEL Table 5-1 ¥ Table 5-23 7]
13 =& 10¢ Fo 2 23 HAFdJL, A5EHF BAL Table 5-3 %
Table 5-49) dAd wat HAANIFAT. A progesterone FESAH LS
progesterone kit (Direct progesterone, ICN Biochemical Inc, USA)E ©°]&

8 Gamma counter(CRYSTAL™ II, PACKARD Co, USA)Z &A &%t
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Table 5-2. Blood sampling and treatment schedules for differential
diagnosis and evaluation of treatment effect in cows with ovarian cysts

Day 0 Rectal palpation, Ultrasonography & Blood sampling
Day 10 Rectal palpation, Ultrasonography & Blood sampling
Day 10 Progesterone assay & diagnosis
Follicular cysts Luteal cysts
(n = 90) (n = 60)
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
GnRH GnRH + GnRH + Dinoprost| |Fenprostalene
only Dinoprost Fenprostalene only only

AZAA, 2597834 2 A progesterone FESA ] 93 FAFF o
M A DL Ribadu 5(1994a)9] WA S 7 M3 o Table 5-15% o] 13

t 10¥ FFHe= 28 BEF 25 m oY IFY A, 35 FA% 3

i)

tr

mm 7% 283 BAF progesterone FE=7F 1.0 ng/ml 9 e d¥rdE
o2 AgRden(Fig 5-1A), ¥FHY FAZ 3 m ooz ¥F
progesterone X7} 1.0 ng/ml ¢4 d di+ FABFoz A9 (Fig
5-1B). ©@ 13 =& 109 FHL= 23 HIAAN 3T &A%} FH7 #F
g e Aoz 3FF AR (Fig 5-1C).
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Table 5-3. Schedules for treatment, blood sampling and ultrasonographic
examination in cows with follicular cysts

Follicular cysts

Trial 1 Trial 2 Trial 3
GnRH only GnRH + Dinoprost | |GnRH + Fenprostalene
(n = 30) (n = 30) (n = 30)

Day 11( 0")| GnRH 200 ug IM GnRH 200 xg IM GnRH 200 g IM
Ultrasonography Ultrasonography Ultrasonography

Blood sampling Blood sampling Blood sampling

Day 18( 7| Ultrasonography Ultrasonography Ultrasonography
Blood sampling Blood sampling Blood sampling

Day 21(10%) | Ultrasonography Dinoprost 25 mg IM Fenprostalene 1 mg SC

Blood sampling Ultrasonography Ultrasonography
Blood sampling Blood sampling
Day 24(13%) Estrus confirmation Estrus confirmation
& Al & Al
Ultrasonography Ultrasonography
Blood sampling Blood sampling

Day 32(21")| Estrus confirmation
& Al
Ultrasonography
Blood sampling

Day 34(23") Ultrasonography Ultrasonography
Blood sampling Blood sampling

Day 45(34") Estrus confirmation Estrus confirmation
& Al & Al
Ultrasonography Ultrasonography
Blood sampling Blood sampling

* Days after treatment.
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Table 5-4. Schedules for treatment, blood sampling and ultrasonographic

examination in cows with luteal cysts

Day 11( 0%)

Day 24(13")

Day 35(24")

Luteal cysts

Trial 4
Dinoprost only
(n = 30)

Trial 5
Fenprostalene only
(n = 30)

Day 14( 3%

-Dinoprost 25 mg IM
-Ultrasonography
-Blood sampling

-Estrus confirmation & Al
-Ultrasonography
-Blood sampling

-Ultrasonography
-Blood sampling

-Estrus confirmation & Al
-Ultrasonography
-Blood sampling

-Fenprostalene -1 mg SC
-~Ultrasonography
-Blood sampling

-Estrus confirmation & Al
-Ultrasonography
-Blood sampling

-Ultrasonography
-Blood sampling

-Estrus confirmation & Al
-Ultrasonography
-Blood sampling

* Days after treatment
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Fig 5-1. Ultrasound images of follicular cysts, luteal cyst, and coexist of cyst

and corpus luteum. A) Follicular cysts. Appears as a large thin-walled follicle
with a diameter of 36 mm. Arrows indicate acoustic enhancement. B) Luteal
cyst. The luteal cyst possesses a fluid filled central area with a well defined
border of luteal tissue (approximately 4 mm thick). C) Coexist of cyst and
corpus luteum. The cyst of right ovary appears as a large thin-walled follicle
with a diameter of 40 mm. The corpus luteum of left ovary appears as a
moderatly echogenic structure whose borders (arrows) can be differentiated
from the more echogenic ovarian stroma.
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dadFEY 2EIAIF XNsEJE WA} A% AdPeEY EFE
Table 5-2¢} #o] d2IF L XNa5dAdd we} 24 3074 37, § Trial
G5 X &7, Trial 2¥ GnRH$ dinoprost & X 8% 28X

Trial 3+ GnRH¥ 4 A 43 PGF;a #AHAIQ) fenprostalene W & X & F 2
2 EFALAY. FAGF 9A Nz FAdd g 2 30548 27, &
dinoprost © 5 X & ¥ # fenprostalene @ 5XN &7 S22 B F349 Table 5-3
% Table 5-4%% o] X g g JFFo W}E &9, GnRHY
Gonadorelin diacetate tetrahydrate(Cystorelin®, Sanoti Co, USA):= 200 ug
¢ ZEFAHAT, FAFAH PGF2e ¢ dinoprost tromethamine(Lutalyse®,
Upjohn Co, USA)2 25 mge ZS§FAsIIdLen, PGFie FAMAQ
fenprostalene (Synchrocept®, Syntex Agribusiness, Canada)2 1 mgg I3

ZA s,
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4 ot

ke

[
ol

Z9o ZEAGA A progesterone ¥ 2 YFHY FAE &4

ot

A% £ Table 5-5% #v. ¥4 progesterone ¥EE FEIF 90F A
0.4+0.2(mean*SD, ¥ 02~0.7) ng/ml °lA ", FAFF 60FAA 35
*05(1.7~54) ng/ml °IA=. FFHY FAE FEFF 90FAM 17105
(12~27) m oo™, FHIFF 60FAA 45+1.6(32~71) m °IA. ¥F
progesterone ¥ =% FF Y FA Aol 0729 FAAFE HEvo ¥
% progesterone ¥ =% FFH Y FA Aojdles AP 9 FFFAE 1
Y A H(p<0.001).

Table 5-5. Plasma progesterone concentrations and cystic wall thickness
in cows with ovarian cysts

No. of cows Mean*SD Range

Plasma progesterone concentrations

(ng/mé)
Follicular cysts 90 0.4x0.2 0.2~0.7
Luteal cysts 60 35%05 1.7~54

Cystic wall thickness by
ultrasonography (mm)

Follicular cysts 90 1.7+£05 1.2~2.7
Luteal cysts 60 45*16 32~71
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CAYES U] B WA X ES AL FUNES
29 H4A 2 ¥F progesterone FESA & dAgGFToz 7+waA
SGEALA 150 AFHALY AdHZE e AdFE Table 5-674 T

9. 2290 4A 2 A progesterone S E& A 9 d¥EYEoz Avyg
pel

AdHFLES gl en, 32T 605F 375 FAYFT oz Jddo
61.6%% JGAHFEEL YUY, EF AA d4AFEFS 1505F 9855 A
G3tA g 653%9 JLEAFEL Jevo dadFe Edsy]
AT AZHAAY ADAHFEo] Wtk = AZAANLAY GEIE L
AFTFLE 2JRY AL 3T IR Lo dadAdYd wWEd H$s
dFL 2717 dPoldA I Yol dud AL olUon, FAYFL U ¥
YFELE 23D UL FFY §/1¥E X YFTY FAL2AF FAEY
F3YY 57t gAHsE doA A4 B,

Table 5-6. Accuracy of rectal palpation for the differential diagnosis of ovarian
cysts

. . Diagnosis by Ps* and ultrasonography
Diagnosis by

rectal palpation

Follicular cysts Luteal cysts
Follicular cysts 61(67.7)" 23
Luteal cysts 29 37(61.6)”
Total % 60

* P4 = plasma progesterone concentrations.
** Parenthesis indicate the percentage,
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A4A A% 83 progesterone FESAC & dadFoer JeHAA
1509 A 2% AY AGHEAY L Table 5-73% Y, d423F & 7483
@al7] A% 2SR AGHFELL FXEFFo) 944% (85/90), A B F
& 91.6%(55/60) 1R th. & HAA A g3 FEIF S FAYFLRE IEH
Ad d= WA AR 715 YA dFFEAA &3 #FHE 539
“}(side lobe artifact)& dF 9o FEAFAZGE 2 Wst= F oA, 28
U dadF e 15091914 140(93.3)F & A &5HA AEGEsd 253 HAY

AaAFge] AFAAY IS FEET S5 AH.

Table 5-7. Accuracy of ultrasonography for the differential diagnosis of

ovarian cysts

Diagnosis by Ps and rectal palpation
Diagnosis by

ltrasonography Follicular cysts Luteal cysts
Follicular cysts 85(94.4)™ 5
Luteal cysts 5 55(91.6)™
Total 90 60

* P4 = plasma progesterone concentrations.
** Parenthesis indicate the percentage.
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dagEel 2 ARPY ARE cao

ojo

dEFFoR JdHO GnRH 9523 ARE 4AANGEYE 305FdA4 X
2 AEE Y d= 9%, 3F 9 27 A&He=

FastdM o F dF7F 245 M2E FA7 JHHAJ™Y o= 155, A
< HolA FHY dE 3FolAen, Ynx 3% GnRH

EF 3FY 37 F42 2 I3F FEH 242 e oy #HIA

o] #EAHA ekt

Trial 2

dxYFoz 195 GnRHS dinoprost2 WM& X 238 305 A GnRH
AEF 1049712 a9 XNad dIFt o2y YFe d¥s 2AHAA
A2 FA7 IFFIAY de 18FRen, YF Yol FAGHAAA o=
1274, GnRH XN &F 104 A9l dinoprostZ N2 dF 134 Ao &
FTol &A3) LAHAND A 127, 244 A0 FFo] gAF 4A4AA AE 6
Foldew, 3F9 A7]7t 34YATA FAAA F42E BIYY dE 6%, 2

g 3FY 77 344A7A T2 QA dE 6F oA

Trial 3
d¥3Foe2 AgdsHo GnRHY fenprostalenel® W £ X 23 305 A
GnRH X8 % 1087}A X go] I3 F4Le vlee JFEe 927 2451

N2 FA AHJYE de 125, 3390 FA3 gqd 4= 125, 10
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AR FFo] 8A3 24HAA = 3F, 282 FFY A7 W&}
A2 WA anechoicd FF9Y WAd echogenicd particleo] A HUY o=
3%l GnRH A& 3% 104 A9 fenprostalenelE X &3 F Y49 ukg

S ABEF 134Ad FFol €43 245HAY A= 9F, 244 A FF o

e

[o]
w

443 24€E dE 6%, ¥F 277 M4LAAA HIAHYA #FaE
d7t 6F 2R FFY FAvd e ¥ JoedM MEE GEI HAEH
HEF FA7 FAIAD dE 9F oAU

ggs

Trial 4

olo

BAGFoZ Wa=Ad 3079 dinoprost2 ANE8Y F Fie WIS
A8F 13d9 2Fo] A3 &4E dE 97, 23¢7AA IF9 27 A
A2 FAFAA 2L GE7 53 HITF FAZL FAAULG
v 15% 283 NEF 234A7A FF9 Avlde WEJ fowM A=

GE 2R I F FAV ILHIAND 4= 6F A

Trial 5

Fenprostalene2 & X2 & AAG AW 30794 AaF G4 WAddE A
BF 13dAd dFo] &A3 A24HJD de 12F, 2387A FFY Z7)
7t AgHoz AE ved 97t 9% a2da NS5 F 23474 2F Y A7)
de A9 Wars goedA 2L GE/ €539 WdF FA FHAHA
A o 9F oAU+,
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b2

oM

o xi2FY &Z progesterone 5T ot GE2 s}

chxds

dEQZFoZ AdHo GnRH @502 XN2E AAsId 3059 ¥€#
progesterone & =8 ZFFHFALC ¥ FF o] W o BHE Fig 5-2
s #d

Fig 5-2A€ GnRH A &% AM2Z¥ A7 YAHND 4U5F)Z2 FF9
27le ANEF 214dDay 327A HAFHA F4A2E JUHgRJA ¥F
progesterone ¥ & XN &F 7d(Day 18)el 3.2*1.1 ng/ml, 104 (Day 21)4)
£ 28%1.1 ng/ml2 A3} 21Y(Day 32)9E 1.1+08 ng/mlE 4
39 . Fig 5-2B= GnRH XN &% JdF Yol FAs JAd 40F)=2 €83
progesterone ¥EE AEF 749 3.4 ng/ml, 10€E 3.6 ng/miE A4+
A7t 2199 E 04 ng/ml2 #FH4&JAd. 3FHHY FAE GnRH &%
74l 3.3 m, 104 E 51 mE FAQALY 21dd = dFo] &H3I] &4
Ho] #&HA Uttt Fig 5-2CE= GnRH A EF X2 g gL AF
Bolx @std o (35)E ¥ progesterone FES} FES) Wyt AR
EATh o] A AAAHA FFFHA HIH7IFY BCS/F 2082 EF A
BEAl 4FAHT A AdH o FE RE 9rEo.

dxdEoz Fuso GnRH$ PGFe¢ HEAEZF 60FdN ¥F
progesterone ¥ E¢ Z S HAAe] g FF Y W3 g AYAQA o=
Fig 5-33 #t.

Fig 5-3A d4¥X9Yd4Fo2 MdHe] GnRH A EFd IF9g 37 &4
HJdM A2 FAV E85Ho Agd wEe 2dd AYHA 4 (I8F)R
GnRHS$} PGFze ¥ E&XEF 34U (Day 45)7HA 71 & ¥F9 =Z7ie HAR
AqqQ A5 YeglAdY. F progesterone FEE GnRH X EF 109 (Day
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2D 31209 ng/ml2 F7t3R s olff PGF:e 2 A 83U, PGFa A
2% 3¢ A (Day 24)9] 8% progesterone 5=+ 04*04 ng/mlE §33 %
2% o]F AAY TAFIIE YU Fig 5-3B ¥ FTUdgel #A8 g
9 d(125)2 GnRH AEF 3359 arje A5ded 242113 molA 109
Fo 22415 mE ZAaddIoen, FFHY FAES 16202 molM 4005
mZ F7t% AT PGF2e A& F 39 (Day 2R 25 3Fe] &3] &
AFRen, 2%E 139(Day 34)d HFol €A’ L4HUAG, ¥R
progesterone ¥ == X & 3% 10¥€9 41*+09 ng/mlE 4539 PGF:a 2 F
8¢ F Z ¢AFIE gl ‘

Fig 5-45 ©XA4 dZYFo2 At F, N5 dg #3ozy A=
+ FAV FAHAD 49 2SR AGA 9F d2 o= 10 mm °]
e GET EAFIAY, LEFZ FadE 3Fol EANAEH oy =7
£ Day 09l 34x32 m, Day 109 30X28 mn olR2ew JFFUH FAE 3
mm ©°]3, 2832 ¥F progesteroned) FEX 1.0 ng/ml & AdA FEFF

o2 a3 F GnRHE X833 YY. GnRH A8F 7494 (Day 18)¢] 9&

e

= Z717F 20X15 mdd Aol EAses AMEE A FHAFIA,

lo

2o
EF did EAsE PFL =77 18X18 mE A4 QY. GnRH X
E2F 10452 Day 21 o] 2% Y4 ¥FL 277 AAFA FopAw
A, 9F G4 FAe G242 Ad ZAV BEEFA FEIAJUG. oA &
% progesterone FEE 2.9 ng/ml 2 fenprostalene2@ X 23} AU,
Fenprostalene A 8% 34 (Day 24)8] 9& dids 377 20x18 m 9
MELE A3t EAFALer 2EF didd = ¥dFo EAA g1 =
vk xR AFAHUY. o)lw Lol HFHH AFTFAE AAFHAY. A
FEAE 1097 21432 Day 34, 459 9F Fholes AZE FASN A

gaom £3 A progesterone EE 3.0 ng/ml o1 4 < HEIRY Ao
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2 gA5AU.

Fig 5-5& 9¥4 d¥9F o2 d=o Ngd ¥, X5 ugd vrgo
2A 3FHg e FAs} FAA FF WA FA=Z23QA cloudy’t FAIY
AEHQA d9 25HPelth JDAQ Day 09 109 9F dide 3H
30 mm °]2 < BFol EAGAEE FFY WAL echo-free BN IFF
9 7= 3 m o3, 8F progesterone FEE 0.3 ng/mlZA YT FFEoz
e F GnRHE A=A, A&F 7 A Day 184 FFuygL o
&4 2129 hypoechoic® F &2 #FA3 zelx WZAd s cloudyst @2
RNew, 104 A (Day 21)9£ hypoechoic® 3FFHWe Autzxd s o
echo-free®t W7l cloudy’7t ¥AHAAT. oldl A progesterone ¥ EE
2.6 ng/mlZ dinoprost2 X &3 th. Dinoprost X 2F 342 Day 249 ¢
F dad EA3de BFY IV A&7 QedN FAE dFUYF 3
FUAY cloudys A24HALH, &8ZF YAdE echo-free® A2 ¢ G ¥
(18X16 mm)7} &3t 2HAFT F AFFA S AAFGAY. £4F 10
I 2194 Day 34¢} 459 ¥ progesterone ¥ =7} 3.0 ng/ml o) & Y
Buol JAer ARy er FH3F 3049 Hs slopuls A5 9
Aol R ool

Fig 5-6& O ¥4 d¥XdFo=2 AdsHo GnRHEZ XN E3}Hd 9 =&
GAolt, Agd Day 109 2EZF Yo Ao 25 mm oA YEo
3N E2AdAEd 2FUHYL 3 mm 7%, VA progesterone FEE 1.0
ng/ml Plte 2 YEy GnRHE X838 dc. AEF 744 Day 184 &
& dad AR 3709 @FFT szt wid=H FA FHHALH, 10
YA (Day 2D)dl€ FF9 7 I ZA2dAxn FAY A7) 79420
ARETE A8 + AU, 2149 A progesterone FEE 3.0 ng/mlEZ2A

PGF.a ) fenprostalene2 2 X 23 Y. PGFe A3 F 3452 Day 249
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t 9zdze A2 BEY ¥§E FAY & Ao,
e 277 9% FasAo oY ¥Ho wAH AF
PGFza AEF 1044 Day 349l L% d49 9dFL ¢F

o AZ Y4 FAe 2FRAE = FAHAZ TSEAT
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Fig 5-2. The changes of follicular cysts and plasma progesterone
concentrations during peri-theraphy with GnRH in cows with
follicular cysts. A) newly corpus luteum development, B) cystic
wall luteinization and C) did not respond with GnRH treatment. E
= estrus, Al = artificial insemination. Day 0 = the day of first
examination.

- 166 -



(V]

100

3
~
3]

=N

T
W

g
o
&
—_ [72]
8
g -2
bt B
?E'E -O§
é‘b’ O T T T T 1 T T 5
ggloo 58
o g 8
= . on
% B g0 A - 4 2
S S g
+%60- 33
2m
40 +
) -1
20 4
1 - 0
0 T T T 1 1 ) T

0 10 182124 34 45
Days of peri-therapy

Fig 5-3. The changes of follicular cysts and plasma progesterone
concentrations during peri-theraphy with a combination of GnRH
and PGF:a in cows with follicular cysts. A) newly corpus
luteum development. Cyst diameter was slowly decreased until
Day 23, B) Cystic wall luteinization until Day 21. Cyst collapsed
on 3 days (Day 24) after dinoprost treatment. E = estrus, Al =
artificial insemination. Day 0 = the day of first examination.
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Fig 5-4. Ultrasound images of ovaries in cow that was responded
by development of newly corpus luteum after treatment.
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Fig 5-5. Ultrasound images of ovaries in cow that was responded
by luteinization of cystic wall after treatment.
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Fig 5-6. Ultrasound images of ovaries in
ovulation of a cyst after treatment.
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ot
ol

gAGEFo2 gdgo] PGFe 2 AEBE AASFAY ddA F
progesterone <9 39 Wsel d¥d FAE Fig 5-7%4 2o

Fig 5-7A€ Agdd 359 A7[7F 30 mm °]%, IFHHY FAE
3.0 mm °|4, 21832 ¥# progesterone %7} 1.0 ng/ml o] 22 e
gAdEo2 2a¥ F dinoprost, cloprosterol T fenprostalene X &% %
o, A8F BA progesterone TS BT Y WHAH LR PGFa AEF 3Y
(Day 14)A o] A28 dEx9 EFo] FFHNLH 134/ A Day 249 = 3¢
Ao FAHIA dZE Qo2 AEL FAH7 BFHJY. EF 23 A
Day 359 3599 FAxzo LAHTEA %%9] arzl7t A&He=r 2
4238, 8% progesterone ¥EE XNEF 3449 10 ng/ml PP o2 2
2% oF A AFVY =& dEAY

Fig 5-7BE PGFa A% 13Y4(Day 20)A7AE 3 Eo] BFHAoY
&% 249Y(Day 35)F 0 FF9 AT 24T A2 FAH dFHAL
o @ progesterone ¥ A EF 3YA 1.0 ng/ml 9| R 2 FAF o]
T AN 2AZFY ¥ F Ul

Fig 5-8& FAYFoZ JdHo Agd A #3S 24 A
9] &9l IAadQ Day 0 109] 9% ¢ a
FHUA, S 8E Yoot HHe] 30 mm A4 FFo eAHAT

-
2
rir
X

ZY99 FAE 30 mm oJFeE dAAABY hypoechoicd FHAZ3Z o]
@9 o0, A progesteroned FEE 15 ng/ml o] A& YEIUUT. o
ZA FAIFFo2 A9 F fenprostalene2 Z A EFH AT, NEF 3dAA
Day 1409l 2 &% W4 hypoechoicE 3FHL 24H3 dF9 AA

T AAddgoen, 92 dides A7 18X15 mm ¢ echo-freedt A2 E ¢
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T 2SR oldg dFo] YHH JAFFAH L AAFHIY. AFFA
T 104 A< Day 24dl= 9% dad da4dAEY hypoechoicd A7 &
AERon 3% 214dA Day 359 FAE Ao gAHAon oo &

% progesterone ¥ X7} 3.0 ng/mlE UeE o] Jroez Adgr},
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Fig 5-7. The changes of luteal cysts and plasma progesterone
concentrations  during peri-theraphy with  dinoprost or
fenprostalene in cows with luteal cyst. A) Cyst persisted until
Day 35, B) Cyst collapsed on Day 24 and Day 35. E = estrus,
Al = artificial insemination. Day O = the day of first

examination.
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Fig 5-8. Ultrasound images of ovaries during peri-theraphy with dinoprost
and fenprostalene in cow with luteal cyst after treatment.
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HagEel ANBE HANH

HxgE

dExYFoR JdEHo AFE AAFAY 0FAM MNET ¥ HAAHH
€ AES ZIAE Table 5-85% o, & A XNE7NAY 8L GnRH @
52 87 (Trial 1) 156.1*84.8(mean+=SD)Y, GnRH%} dinoprost ¥ & X &
T (Trial 2)€ 163.2+99.3Y 2832 GnRH$ fenprostalene ¥ £ X 8 #(Trial
3)& 1589+964Y oAUt 7] AEAGARYH FAAXNY 3L XN8F 4
2 4zt 274+599¢, 152+£3.1¢, 143+£38Y olRen, A HA F£Ho=2 ¢
]
2% 1009 ool $3& 4ANHAY F4E Trial 1] 225 (73.0%), Trial

N

AHAJALD d= 42 115(37.0%), 14F(47.0%), 1557(50.0%) 1A}, =3

27} 305(100.0%) Z18]l3 Trial 3°] 305 (100.0%) o3, X1&8F 100¢€ <4
o +HY F4E AT W 27 16%(53%), 197(63%), 23%(77%)
o, 283 ARF 1009 ol ANHYL dold SR pAe 2zt
51.4%+31.24d, 462+30.19 28|32 42.1+24.1Y o] 3dt.

%j. i~|| L}

[=]

opd

FAGFL2 AdHo XNEE HAFAD 2050 A8 ¥ HYHH
& HES ZIFH+E= Table 5-99 2o, oA 27149 7v3 & dinoprost
A & 7 (Trial 4)<& 171.3%87.0(mean* SD)¥, fenprostalene X & (Trial 5)&
168.2+95.29 oAtk 7] AgdMNTH FAAANY FFL& ad 2 Z
Z} 37105¢, 3.7109¢Y oled, A WA A2 YAHJUWA d=
14F(47.0%), 17F(57.0%) °I}Ath. £ A &F 100¢ oo +£H3& AAF
RAA FFE Trial 47F 30F(100.0%), Trial 57} 305 (100.0%) ol 3, A B F
1009 ol FHE T AET B2 T 175(57.0%), 235 (77.0%)°] A
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% 2832 AEF 1008 ool dANHAG AN Fe7AY 1AL 72
15:1+9.89, 142£108¢ o] Utt.

Table 5-8. Reproductive performance in cows with follicular cysts after
the treatment with a combination of GnRH and dinoprost (Trial 2), GnRH
and fenprostalene (Trial 3) or GnRH alone (Trial 1), respectively

Treatment groups

Trial 1 Trial 2 Tral 3
No. of cows treated 30 30 30
Mean days after parturition 156.1£84.8 163.21+993 1589+964
at treatment (mean*SD)
No. of cows coming into estrus 5 30 30
within 6 days after the
treatment with PGF; o
Days from initial treatment to 27459 15.2%31 14.3%£38
insemination (mean*SD)
No. of cows conceiving on first 11(37.0) 14( 47.0) 15( 50.0)

service (%)

No. of cows inseminated within 100 22(73.0) 30(100.0) 30(100.0)
days after initial treatment (%6)

No. of cow conceived within 100 16(53.0) 19( 63.0) 23( 77.0)
days after initial treatment (%)

Days from initial treatment to 514*31.2 462%+30.1 421%+241
conception (mean*SD)

No. Culled 4 3 3
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Table 5-9. Reproductive performance in cows with luteal cysts after the
treatment with dinoprost (Trial 4) or fenprostalene (Trial 5)

Treatment groups

Trial 4 Trial 5
No. of cows treated 30 30
Mean days after parturition at treatment 171.3+£87.0 168.2%£95.2
(mean*SD)
No. of cows coming into estrus within 30 30
6 days after the treatment with PGF2 e
Days from treatment to insemination _ 3705 3709
(mean*SD)
No. of cows conceived on first service(%6) 14( 47.0) 17( 57.0)
No. of cows inseminated within 100 days 30(100.0) 30(100.0)
after treatment(%6)
No. of cows conceived within 100 days 17( 57.0) 23( 77.0)
after treatment(%6)
Days from treatment to conception 15.1£9.8 14.2%10.8
(mean*SD)
No. culled 6 2
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al z

RadAn dadFe Bde orlse b3 &8 AWFY du=zM o
SBEL 6~19%° o)1= (Keslerst Garverick, 1982), H 4 d EA7 AU
EE 4% 12~14%7F dA&EFod o@HAYD dPH(ljaz 5, 1987
Hackett$} Batra, 1985; Kesler$®} Garverick, 1982). A A ok Aoy F=2
AL He 9FAH FREET YEYFE, FAYE a2dn IFS FAN
Ao (Robets, 1986). 3 ¥ ¥ HA+ FLAHLZ wde] dojd & JFAH7)
WEA WHFEE otyn, FXIFIY YT TPz ¥y 3
ZE9 &£t (Nanda, 1989; Kesler® Garverick, 1982; Seguin, 1980). W4
BF ZENGA AZAATRCRE GEYFEY FAGF L FEAGH =
€ o8 F° vz FAE=d(Blowy, 1992; Farin ¥, 1992), Farin (1992
1990)2 dEFFH FAIFS AR cdd 22044 S84 B
% v o,

GadFET GEZTH FAIFTY CAELEL d¥EIFFo 58~69.5% o1
on FAFFL 305~40%(Carroll F, 1990; Nessan 5, 1977, Zemjanis,
1970)2F 3tF=d & QAF A= Table 5-5900A4 HEulgl o] JG¥ FEol
60%, FA 3Tl 40%2X o€ ZHYG FASIALY B A3 YAFE
det AHZBFE Hols 28 AJARY HE dAZE T IFY T4
Mgl ¥ & Ro2 A3,

AT E FdadA d4AYFY FENd € NBEAE BT A%
AGZAA, 289734 222 ¥F progesterone ¥EE A IY. dad
9 ZEIDA ¥R progesterone ¥ EE(Table 5-5) FX'3F o] 04%0.2
ng/ml, FAFFL 35205 ng/ml ol o™, FFEH FA=(Table 5-5) &
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Z} 17105 m$ 4516 mEAN FFHY FA% ¥R progesterone FE
Atoldle 2 A3 @AZ A= Ribadu 5(1994a)9] Exe dXd 4A
ol At

G2 gFo g0 W@ ¥$ o2 Ribadu §(1994a)e FEFF o GnRH
A5F 2FHY FAG L Q2L FAY $F520=2 AT + Uvdn &4
td, £ @74 d¥x¢Fo2 Jddo A8E 4ANY 90594 GnRH A
8% 3FYol FA}(Fig 5-5 HUY ot 33%F, 339 ¥ 24 (Fig
5-6) EE ME¢ GEsF 28g¢ F wAHo FAs YA (Fig 5-499Ad
de 457, AEF 10840 BGFo) €43 2AHAY € 3F, A8 &
€S AY HolA &Iyd o= 3F 29 FFY AL B 3T ¥
7t 2dERAed FAYAHe BAHA YW d= 3F oYY, 2
GnRH X &% 10¢ A o dinoprost =& fenprostalene® 2 X &34 9 60F
A XNEF FFo]l dA3] A2A4HAYE dE 134A7A 21F, 244/ 12F
b dRHPo, NEF MIARAA Aoz FFY 277 F2HAR
de 1252 Yegy A de g g g dddA vewd,

¥ FAGFAH PGFze ) & dd FF9 w3 NE8F 2~49
ol FFol &R AdH FY ol MZE FAJ} ¢S5 B
3 (Jeffcoates} Ayliffe, 1995)7F Ql=dl, & Q7oA &3 %F | dinoprost A
BEF 34 g 13dAd 3Fol @A LA4HAD dE 30FF 9F,
A8F 23dA7A FF 277 ASHez FadUA A2 GE7 &
S3te wWiTE FAJ FAHID d(Fig 5-8)E 155 °oyT. agyxn
fenprostalene® 2 X828 AAHAY 305N 1347A FFo] ¢43 44
HALG de 127, 2347HA] $FY 7|7 AEH L2 Fasddd d& 9F
2 ey N2 FAe #AQ] AEF YFY 24 ¢ #gaE 3~239=2 ¢
FstA Jdetol Jeffcoatedt Ayliffe(1995)9) B okzhe) Aol & by
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At

HAa3F XNEF ¥AF progesterone FE9 WHIE AEZ FH}(Fig
5-2; 5-3; 5-7), ¢ ¥4 ¥ L GnRH A&F 10¢Ad Hgd wgg Holx
Fe 3% ¥FY PEH 242 W$e oY FAt FYHA %W
378 A ZFAAM 1.0 ng/ml ooz AsdJ e, GnRH A &F 10
d 5o dinoprost £+ fenprostalenel® WL XN 8% WX FEI} dinoprost
T+ fenprostalenel® X &% A3 F M dinoprost £ fenprostalene
A8E ZE 47 10 ng/ml gt 2 ZAastd 2&9H4A 243 dA&8K
=

dExFFTY A7 Ul GnRH @A 5T H# GnRHS fenprostalene ®
£XN8F NEaF HAAHAL 1008 oW JAUE&LE GnRH @EXEF o
48.1%, GnRH®} fenprostalene W& X 87 < 66.1%2 YEeElUo F X GF 9
A & o GnRH$} fenprostalene W& X187 8% HAHHo| $F3igdn 3
A H(Nakao &, 1992). € AF A (Table 5-8) ¥ EXIFF 9 XNEF 100¢ o]
We 9dA&L GnRH @5 X870 53% 283 GnRHS fenprostalene ¥ €
ANBFL 7T1%Z Nakao F(1992)8) 2 xn 9 v & At

FAGFEY N5 YN E PGFee VEXNET, GnRH @EXNE T 2
2322 GnRH XN EF 99 PGF:a HEXNEE HAA8Y XN5qdAH R A7
A9 7tFL 47 434, 1954, 134492 YEY FAGFAE PGFe B 5
Ag7b AR Y32 3L (Smith, 1986). & AF oA (Table 5-9) A3
Z o] dinoprost 95X 8T # fenprostalene @EXETF Alo]l9 XEANA
RA7tA Y A& dinoprost @S5 X J5F ] 3.7Y, fenprostalene GEXNEF L
3792 Smith 5(1986)9) PGFe @EAaZ9 AA7 wksln =3
100 ol Fej& L& dinoprost @ =X &7 57%, fenprostalene @ =X &

& 77%Z fenprostalene X &9 FH & F%ed o] fenprostalened
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&, & fenprostalened Z&X&A|zko] 18A o2 Ane AP AF 9
ARFEHEY T2 AGUH.

o) ol daFGFAMN ARF da9
99 #AF, 3T ﬂéaﬂ ZFa ¥

e Mz FAY P4, ¢
7 3EFAvE WU/ LedA
N2e GE7 B&std NI F FAYY 522 g Yy @
29Ee) AaPPges 3T FEL GnRHS} fenprostalene W48, FA
3% dinoprost2 ™ fenprostalene® A &7} 1009 olWe) Fegol Ekeh
olstzro] 2L HAAE FAEF L HTINA FEAGEHI ooy A=xH
£ B F434 $42 5 L] FAIAG.
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AZAA, 2837244 2 A progesterone FEE EANY YdArygEo
2 A9Y 24 15058 R0 YEYGED FAIE puEue 4
qov], 2 A®Y ArAol WE ARWLE Y progesterone FEZA
2 2euAAE GA% APE 9o o

¥4 progesterone FTEE FEFFS 90FNA 04+0.2(meanz* sem)
ng/ml, BAGES 605 AMNE 35205 ng/ml ot ZSHAAY T ¢
Y FAE dEXFEFESF 0FAA 1.7£05 m, FAIFTS 60544 45+
1.6 mm °] A ct.

GEYGESE yoz NBaRY BH g 2LHAAY B3 &
Ae 3ERY FAS 3T, $FY YRS 2450 A2 FAY g
5% 293 HEAVLAA GFo) B3 24" ALE 6F T BFEA
JERt BAGESAN AZERY DA i 22HAAY S
278 AFTHIALAA 2F9Y A7 FAF o2 FAF dE 24F, FF 0|
1390 $A38 24F At 2% 2D ¥FY 2rdE W8} 4= o
£ 1552 v,

A2F AAYAES BT YTAN ARId¥EH £37429 3AE GnRH

)
ok

gEx85870° 274159Y, GnRH® dinoprost W& &7 152+31Y,
GnRH$} fenprostalene W& X &F o] 143%+38Y 33 Fe&L 100¢ o
We Fe&e 7 53%, 63% L 77%=AM GnRH @5 X372t GnRHS}
PGFza ®ME&X 5T A2EHAN $+58d. 2 FAGFT Aa8F A4
e AHBAM FANAAY FFAL  dinoprost AFET] 37x05Y,

fenprostalene N & °] 3710948 E F AN F94 U&= Aol 9AH
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A ggAR AsF 1009 oUWy FeH&e FF 57%S  TI%E
fenprostaleneo] X EF 1009 oW e go &t}

ool et Zol 2LPHAAE BadEe Wod NeERe BAA &
4354 $8HYeH FFo ANFAZE XY FL GnRHS fenprostalene
o WeNE 22 BAYEL BHANEY PGFre $AHAQ fenprostalene

9 A7 S5 4 deug
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H A |

Reproductive status and treatment of reproductive
disorders in periodical examination

—

WA 2 27

)/

AidA ZBAY e dYaEE FASI AdAE Fr1He= 447
#e AAER, ol AAZFY @ ¥ AFFHGEY BHE B ¢A
s AN gol ¥, A5F T2 FHE A AT ¥ (Radostits$} Blood,
1985; 7 &, 1994a, b, ¢). 2832 WY FE & IFE A= 8UYE=
A, ARG, FEFR, 7] HotAl, A, B
(Radostits$} Blood, 1985; 7 &, 1994a, b, ¢). ©]2 ¥ QA EL TAH LAY A
b JEY, FRAVY ABA, dAAD A2, 4B dAEY ¥
g Fo wEgA  Xolg Holnz FYRE FFEY HYLHE FIRA
dEe dAHoF T, '

FEvE S5 HAFR A2 EAEAY T ¢ALAY A

2 Q% Aol FF ¥R, Lo WasSAN, 9FRA L vagFony

1..

rlr

=
_l_

X

At w5

I“IO

32
£

P

E

AEE da2Zdd & Aoz YeERU(E, 1993, 7 5, 1994a, b, ¢ ] 5
1990). ol & Y423 g R Xgd SEF o] Aosivs AE 9
g, 4R JtEd HIE F¥3 A Hu Ye dLadFL o
Fenstd R 2N qFge A8 FAH d4H AZAANEezE D
o A dow, @A of Fold M2E AdYPY =0 27EH.
7tE A9 JolM AT E F5dE Y 2= 9
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EIN

%9 progesterone §X9 &AL FAAIY BA(E, 1993, ZF F,
1990a; 1994a; Worsfold %, 1987, Laitinen 5, 1985), 9449 Z73 4 (&,
1993, 72 %’. 1990b; 1994a), WA Al (&, 1993, 7 5, 1994b; 24 5, 1995;
Ribadu %, 1994a: b) 283 dA4AA% A 224 59 g(BAH(E,
1993; % , 1995 Ribadu 5, 1994a: b) o1 $85e] = 4840 AEs 2
Atk ole} BHE3A Karg 5(1980) B 7 5(1995)2 progesterone ¥ &3
of i3 HEAY HENA 44 FAHALY 4AA3F = ‘One sample test'(Day
O ¢A[AY FFAPL, 2832 ‘Two sample test'(Day 0 + Day 6)& vj
FEe) % Ex dadER B Py 99& AT 4 Yow, 53
Hae] EA7F Y& FFHY THE F4A s K834 $8E F IS
B3¢ vk 9th. ¥ Nakao$(1983)2 2 FAHAL st X FFo= g

.qm

YW 16058 AHOE $HF progesterone FES A HFAAY
A%y e ZAY 2%, $ETIF A ARPAY AP e e5%R e,
WA 19%E BAGE, 16%E 2% FAZA daAB g AFAAY
@A progesterones E&3) $84& #2® w du. Pathirajas
(1986)E = F7AAo] )@ 715 2A 28AY BHE progesterone FEZ
3 Zos MZAE 2D o, ARANY BEBHLE TIRATR BRHY
t}. Dawson (1975)€ AAAANZ FAZHS A9 gL, Z a2 2 AAS
BB Aud e wIAE 2H, AZAANY FFHL 6% o
WA 2R 4% GEN EAVAE GEE 084 B o7t 44.4%, A
ZA&dA 23 dE 147% 832 Bada Yo 2PY o) e s=22 B
qPe Aws) AL Fou TEY 7, HEY AW, YAE ANA Fol
ety fed, HEH AF802 RAAYAolY AT £59 4P
A slssd 9wt QA5G4 Y FAAS0] SEeAIdE FAA AT
#W 19809l FHREH £l 857 AR 2eHAD]

i

i

A
N
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e Rolo JolME da2FZREY F4 2 HAYHY HA(Son F,
1995; & %, 19953, b; € %, 1996a; Edmoﬁson %, 1986; Perry %, 1991), &
2389 ANEF XNEEHAA(Ribadu 5, 1994a; &, 1996e), £7] AT
(White &, 1985, Hansen¥ Delsaux, 1987; Kastelic %, 1988, Pieterse %,
1990; Badtram %, 1991), ®Hlo}A & 2 A Zd(Kihn, 1989; Curran %, 1989;
Curran® Ginther, 1991; Pawshe %, 1994; 7 %, 1996, & %, 1996b), A3 9
WA e AA(Fissore &, 1986, & %, 19%c), % F ATTELHY &
(Okano$} Tomizuka, 1987), Y4&W v A 2L HFPagAY
monitoring(Quick %, 1986; Pierson® Ginther, 1987, Son %, 1995), 18 x
FA R o) (lzaike ¥, 1991; Huhtinen &, 1992) o &= got. &H
Sprecher 5(1989) AZ A 2G4 HAAZAE v EZHES A
olE9 RAEAANL ZAZ 682%% 889%FE XSG Go AZAAETG ¢
A udyoladtn BunsdPdo. 283 Farin $(1990) 2SR E
o] &3td BEFER FAEFES FAEIGY A, o ABHYL BAIF
93.1%, G X '3F 839I%E FAFFY Aad YolA AL F &35
o3 BRI, Ribadu 5(1994a)2 dEFF o2 Add 4o GnRHE
A8 F ARERE 239G 93 BFF AH, (EF 7IdA
3F99 gA3%E Fo] A F YAL 25HFAAG L GadF Y A
2% A5Eds A4 =d fédn 2usAd.

olgpol & Agrzle 2429 Jsdd 3 dAd4¥ES HA
(monitoring)3t =l #&3tA A& F AT FAHAUY. olg #Hs o F
2 BAAN H1 Qe d4&AE, 53 d4YFS FUYY € 23R g F
A e T &5 9 93 AFHAAY ve2E o9 BAA T
A7 Qe of 49 2ERAAYY =90 ZHA 8AFHE Rolth

BN B A7E 3718 AVIF o2 ARAFAAM ¥F progesterone FE
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24 9 2eRAANE AAFA 1) 2 2AA I3 9= WPt T
e B9 F WA4H monitoring L HAFB) U SxAE Y
)72 AW FUY Y L gule A, 3 AEF A2EHY FAH 3

=~

F 27 JAACoR FoE AANE AR AANA L dEHAPEHN

ZAE7HY AA S FANRA ed 5FHo] AT
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e R WH

A - % Age e A4S 20F o% FE=Y 514 3FAN E0E 9

AT HEAY 2 AW 27 A9 A4 2HF 309 ¥ &,
271 dUA8e AHAE £A4F 09 048 &, ARAAS 292 A8
37 a7 & AA 15854 4oz 4 1~2% 37 AASHA.

8 & progesterone 5= 5%

AZAA} HA EDTARA AATF FHL 4T A 3,000g= 10EFY
Aste] 43¢ BYsidn. £d¥ ¥AL progesteroned 4 Y WA -2
0Cd B#FFHAG. %% progesterone ¥ X& A& progesterone kit(Direct
progesterone, ICN Biochemical, Inc, USA)E ©¢]§3%¢4 Gamma counter
(CRYSTAL™ 1, PACKARD Co. USA)Z 2xsgt. #® 8%
progesterone ¥ X7} 1.0 ng/ml 13 Y HE ‘,—_*_4\_01]( 71 A FA EAGeE

Roz BAdAC

A &AL

N FAAE Zemjanis(1970)8] Hhol Fate] B2 2 AT AAFA.
Z g AAE JS5ASA, BE 283 35 SAFTE wASRLeH
A7 ANE A2 Fe, 9, 39, 5P, NER L WeE ¥
52 AN JHHTE BAHAY.

ﬂll

F z2e9AFAX(SA-88P, Medison Co, Korea, EUREKA
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SA-600, Medison Co, Korea)ol ¥ %€ 50 MHz £+ 75 MHz A% & g%
A2 da 2 AT BARAYG. 22 3QAEEL Edmondson 5 (1986)9)
Zgo] Faod AFo2RE EWg AAY T da 2 ATY YN sAB
e FEAE AYHAT. Bad Hae @

scanning® e 7|5 A A, 3¥ g3 YFY EAFTE BARYLH,
F9 AAE AZUZA WEE 2AFTFS 43 2 AFYF ATy
NEYEs vARLS

E2 BGLE Y FHoIA

Fayee Hdynd

¥4 progesterone FESA, AZAHAA 2L 2SHAACN g¥ die
A4 2 WAGHY DL Karg 5(1980)%+ Edmondson 5(1986)9] =¥ -&
4% W3 Table 6-13% o] AAFAG. AT AY 2 WAHSHE
Fissore 3(1986)¢] %y &3 B ATL €AV FLAFN=2 733
A3, ¥ AU 2AFTL ZAFHZA £2F9 anechoicd A Ulel 'snowy’
echogenic particle®] EA3H AF WL o s Agdgen &38 AFUWH3
o @t anechoic® A AWl 'snowy’ echogenic particleo] ANEH o=z A
Aol Y& HE ATEFFo2 DA, 7l & AWEZ Fissore
5(1986)9 719 &3td WG,

A

)

I+

4 Ay A=
4 A8d A& %

e i

AL g o] AAFAT.
-2 AR A AH  PGFze » SALIAGB~4¢F) A4FFAH = 30¢%
Z714AAg

- BA FESFE d4EF D PGFea = YATHEANGB~4YF) 9FFA
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> 30YF 27IgAAG
-3 ¥3F : GnRH = 149 F PGFe = TAHALIANG~4Y4F) 93+
= 304 F 274G

cZAEF  PGF2e > TAHALHAGB~4YF) AFFA = 304F 2719
3475 AA  GnRH =< PRID > 2R EEAN dF3TF = 30¢F £

x9le) A8F A28 WY A $E AFAERE FA 4A
b. AFAY

- AZUWSLE : PGFe TE FAA M4 > 149F AFA

- A3 E%Z : PGFae + FAA 24

- AZH9% : PGFre
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Table 6-1. % progesterone %, A AA 2L 2S5 AA 93 d4A2AF

9 W

Progesterone 20
ey AGANY 287 A}
Day 0 Day 10 A <
Day 0° Day 10
3E A 49X 3F A 4dx
+ - - + - - ¢z
<1 <1 E
- - - - - - G715 A A
- - + - + - EA =
<1 >1 ded =
+ - + + o+ - ¥3YUY BX
- - - - =4 =
>1 <1 gy =
+ 4+ - + - +  gRedY %
= = A
1 1 + + _ + + _ T 3A
=1 >1 + - - + - - FAGE
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23 9 13

#rdY st & £

19999 9¥ % HAZLA HIFAQD F71F € FFE Table 6-229 et
doubg o] B R Ad - HE 18/ A Y 15170 $719] 15854F & AR
Ao

Table 6-2. AJAMNAY 7t B F4(19994 10€ dEA)

A9 sk5 S
e ¥4 5 38
A8 2% 19 3,070
A5 g4 3 51
AE AA 4 79
A Ft 4 53
AE s 3 48
AE &F 3 59
Ag vF 23 3,958
Ad ¥ 15 2,069
Ad 9 12 2,131
A A 14 937
Ad I4 3 1,111
Agd 9% 4 123
A T 4 470
Ag e 25 1,054
Ag g 4 466
Ad ¥ 3 61
A B2A 3 38
A (187 9) 151 15,854
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HolAD ZchHo(HN &E)
1999d 9¥ % AZAA & R A - 5F A9 15149 FFE ¢EHY
EOF 30¢ ol4€E &, 2832 FAF 309 olFE &5 YL R AFAA,

—

294 A 2 ¥8# progesterone ¥ F FAHE A dd ARAAIAE Table

P

6-37 2t

AAS 15854FF daAFo) 5882F(37.1%)2 713 BRoew AFAS
37115 (23.4%), 4AA G 2 JA7] A7k 3921F(24.7%), day AF9 #
o] 33F(0.2%) 22 BHF 509 oJURZA AAHA HYH F¢Hr)g
Ze 7187t 2,307F(14.5%)2 eSS

Table 6-3. #7173 JAS@2F (A3

S g4 %

dadg 5,882 37.1
A 3711 234
942 927 Az 3921 247
A7 3 33 02
N 2,307 145
2O 15854 100

*F2Z ETF 50 ol AFAHA A FEA] &
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Cha A Eto] WRY WME

Table 6-4614 2= vleh 2o YW 58825F LAUAY 4 E:
AL Al 43005 (73.1%), FEFF 552F(94%), A 'FF 418F(7.1%), &
27153 A 604%(10.3%) 293 a9 FPFHAEE 8T0.1%)2 242 Uy
stet,

0% wRLA A% E: YA 73U%E WREL ANHA=0)
o B wABA AT WFY FIoY ¢RAF W) EAI I

e Ag @

Table 6-4. 42 &9 WHE LAE

A oy £% %
dAUAS] A == SH 4,300 73.1
gxgE 552 94
B FE 418 7.1
dA7) %R 604 10.3
g4 PGS 8 0.1
S 5,882 100
* FALA
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2Rt HEY YHE

Table 6-5°14 E+ utg} 2ol AFAFH 3711FF AT HH Gl 3,300F
(88.9%), AT EHF T 205F(5.5%), &2 122F(3.3%), ATHAYFT 84F(2.2%)
Z AZHTdol 71 A dERG.

AFUHHFY dFE2L JAIGA ELFoAY A8 A FAHFYE
FHEA XS AME AT AT HLEL F2 EUF AH7) 438y
AFFAA SJABA7 BAGA ¥E 9 TS AL=2M HIS AT A

F7h7F Fhste AARAAN AR R ZHo] Adegu 44

53 A 717 € 99F G4 ATHHIL AZFAG 2E2E
A L2 o] ZRFAT &R PAAE ol €A Aed + U T
gA 2E5%AAE ATY A s FE&3A AEE F A

Table 6-5. AATAE ] HFYH TAE

4 e %

P s 3,300 88.9
ATEET 205 55
& A 122 33
AP A% 84 2.2
A | 371 100
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Al A AMT| Aol HEY HYE

Table 6-64 REwst 2ol £3F 30d °)3" &8 ez g
9 AAT dF AA FAFF 3921FF YA 3845F(98.1%), 7] € opAL
55%F(1.4%), elold A 125 (0.3%), Hotmol2t¥ g 9F(02%)2 e,

e A7) A& AASA g dobdA R wopmojE WAL B S
e ¢l HHEHA ot FFI7 A2 A} Jurt Lol A
¢ ggeol AASS &7 HEA Fr1Y &AL Hosg, £33 27 H oA
E Hol7t €43 F5E F ATl FEE WA @] ¢AAA &7 9

9E 259HA R F71AAY FAHIFT sdueldh

Table 6-6. ¥4 R A7 Ane HFE CAE

T W L %
4 A 3,845 98.1
Z7] e obAt 55 14
e o} 4 = 12 0.3
e obm] o] 2 A 9 0.2

oA 3,921 100
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HaZolo ARYE (= HAZ

&4 dARdel gY AR F45 dgd 2oz WGz obd A
Aae 9714 ETFA 1A F%(Table 6-7).

ABFF 6806FF TALAY AHA 2520F(37.0%), FTEEF 469F
(6.9%), FAIF 360F(B3%) E F27FAHA 154F123%)2 FA Aol
3505F 2 511% € AANRIL UHAe ATAER 7|8 A@doAed 32
BFANe ATHHRL] 2,180F(32.3%)2 7t B %t

TP AWEEs LAY A0 2520F(37.0%) 281 ATHTE
o] 2,180F(32.3%)2A F7t9 AR Z dF 7le, JFE L APy Fx
b goddn AAHY 2 AIHREFY FE A4AFY sust v 983
A AA7 9 e, 53 FHA A &5 FRo] UYL 2 E o
HZ AR 71 St mE 7Y A4 A4 AP w&o] FA3
o]Fojz ol ¥rin ARAY.

Holdde HAYY

AFAANA HA 7150 AAND F7etE dAdez A5adE WA
2 Jved d3tE Table 6-8% ZT}.

A9 H&L APMAILAE 493% olAev AN E 652%2 F7t
FAL THFE 17.7% A 58% 2 A3 JA L9 v&L Frstn FH
T HEE B9 T2 AR HFH LT UgRAS

el F7HA AL 3_7] dAXg 2 FASY =7 ¢AG HA@

Aa2M JA4EEE F7HANA 719 AAAE S FAAAG.
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Table 6-7. "4 Ao o] 273
Ay T %
WAwHe] An ¥ SH' 2,520 370
wx3E 469 6.9
BAGF 360 53
A 715AA 154 2.3
g2 PG TS 2 0.02
A4 2,180 323
AgEES 146 2.1
AT AR F 48 0.7
gjolu]ol el A 4 0.05
Z 7} e o} A} 18 0.3
B2 53 11 02
71 894 13.1
s 6,806 100
* TAYA
Table 6-8. 71 Az HAAF
Aue  ame Eue 3k 7 8 AR
AZHNA Y 1,268 427 326 455 97 2,573
(49.3%) (166%) (127%) ((177%) (3.8%)
3 A 1,738 331 . 291 154 152 2,666
(9. 7. 3D 652%) (124%) (10.9%) (5.8%) (5.7%)

« £RF 308 o] W2A o}
s B0E 309 oJye) 2

JaAwe] %y
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Table 6-9. %% 7}

due Yy Eue" Iue S
AYANY 14 10 8 4 %
(98. 4. 26) (3389%)  (278%) (222%) (1L1%)
a A 34 6 1 i 42
(99. 7. 31) (80.9%)  (143%) (24%)  (2.4%)

FHEECIR)  FEE7H AR, By 3TN A48y A,
dAEETG 22 AAAY FA, VAN dH 453

Table 6-10. A & 57}

Yue  SYP BUST JHe  PFS
AP Y 22 7 5 2 36
(98. 4. 27) 6L1%)  (194%)  (139%) (56%)
3 A 24 6 6 3 39
(99. 7. 31) 615%)  (154%)  (154%) (8.0%)

B - FEEH AR, AR B, F2 AE FAH
FAE FIL AN 2RARZA A U5, B7AAA 253
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2% ey 22THA o7

MAgole) 2t VY 24WAA £ Fig 6-19 UBURAR 2etad

sxguy Ex wRwuAY AY  dre AA FFHAN dadAeg
hypoechoic® A7} A AY £ anechoic® FE/ EAFEAM A3 Y
ARE dag FEEY @ SAFA AHE UHEEG.

T g RPeRSLZ ENE AF daUd daAAR AN FED
A} A& 54T AN EAEY.

Y¥ZE A7 25 mm oA @FAH B OEA T SAFUAM 3
T W@ Q%l*—f.ei anechoicdtil 3ZF4¥ 9 FA4E 3 mm 7 a3
3} & ool = acoustic enhancement’t W EFGY,

%ﬂl‘a‘% D GAGFEY A7le GEYET S KA F2 DEH)UEA
FEYe 47 3 mm olAoln WRdE FF cloudyg FAH o

G4 AFGAZF : da9 AZAol 50 mm °]4F°lAA heterogeneous
echogenicity® et}

d@34E 0 FF W anechoicH FFol EAUY. FAEGFFH FHEAG ]
27Hed 2838 ¥FY SARAZ Q¥4

AZFReg : AFWZel uFge]l glow AFuUl anechoic EE
echogenic & £4°] 249 FAEZ] &F SAHIY.

AZEEF 0 AZHol U A uFH Jux AFUHAE ARHo=
echogenic® ¥4 Edo O F EASH o2 Adtd ATHZl &FFH 3
t}, AZWELE9Y echogenicitys FAEAY Azxxd watX B FsA dE
@,

AZHANZE  AFEEFH LT 2A) AW WL EY echogenicity7t ¥

7] W& anechoicd Al YERGT
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824 : Urine2& 7}5 3 vaginaZl anechoicd A YEFY B urinetol &
hyperechioc® ¥4 4EEE° 4oy #ddd.

}339 : Urine& & 7153 W#4o] anechoicd A Holw Wa3Hure

-
e

Ao v Zo B e iy, =3t A3 3, €3 AE 2 F4HE
A5 o] hyperechoicstsl 2t

FobA : MARAY AepFrE] TARVA Gorad 249 Rz
g4t AAAA A obUT ¥ FPAA FTATFEE vEa,

Aotvlela WA Bobrt ARE F AREN R BeE FrTel Hobrt
Mol AR We Aoz MALAY delFEel AT De Ast. o
4t B2 4+ 9o volg F2F oMt acoustic shadowst BAE
=y
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Luteal cyst (Cloudy)

Fig. 6-1. 4271288 204
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CYST 1N ouIDuCT

Hydrosaipif;k

Graﬁulbsa cell tumor in ovary
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Endometritis
Urovagina




Mucometra

Fetal death

Fetal mummification Al straw in uterus
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2z @A @ 27 A7 >

AT NEA A" 3 g WA - AgH AP L AZEH AT >
Aa7% &%

- EAL(FARY) dA = A} FR > FHE TY

CEEHS 27 AE > FEFHY AGRE = w7 AN Y
3. 3% X8y Y > XNgy AP 2 N8/ dF = EUN2E dE=

HAxEFA

S
L HQAS The $RY AW B BRI 5 A% AR
> sHe T3
CEBEYY mE Wy % AGBeY 1EH > FAA 4GB
5. e 27 A - AW AFBY 2 A Fu
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