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Levels of plasma progesterone, estradiol-173 and several serum
chemical components in recipients at the time of nonsurgical
transfer of frozen/thawed bovine embryos
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College of Veterinary Medicine, Seoul National University
(Received May 13, 1989)

Abstract: A total of 13 synchronized dairy cattle(Holstein) were used to determine pregnancy

rates in relation to plasma progesterone, estradiol-178 levels and serum chemical values on the

day of last PGF: injection and day of frozen/thawed bovine embryo transfer.

The pregnancy rate of recipients with 1.0~4.0ng/ml of progesterone levels at the day of

last PGFz injection was higher than that of recipients with below 1.0ng/ml or above 4.0ng/

ml of progesterone levels. On the day of transfer, optimal progesterone levels were between

1.0ng/ml and 4.0ng/ml coinciding with a pregnancy rate of 88.9%. Pregnancy rate decreased

when progesterone levels were below 1.0ng/ml(33.3%) or above 4.0ng/ml(0%).

Corpus luteum grade did not affect pregnancy rate and this result revealed that manual

palpation of corpus luteum was not valid criterion of corpus luteum function.

Progesterone levels as well as pregnancy rate did not significantly differ whether the corpus
luteum was on the right(1.62=+1.33ng/ml; 63.5%) or left ovary(l.99:-0.61ng/ml; 85.0%).

Estradiol-178 levels were not significantly different between pregnant and nonpregnant
recipients, but estradiol-178 levels(82.2+13.5 VS. 72.3+10. 1pg/ml) were higher at below 1.0
ng/ml of progesterone, and pregnancy rates(33.3 VS. 80%) tended to be lower than above 1.0

ng/ml of progesterone.

Total cholesterol levels on the day of last PGF, injection and day of transfer did not affect

pregnancy rate.

Calcium and inorganic phoshorus levels belonged to normal range in most of the recipients.

These range did not affect pregnancy rate.

In reviewing above results, plasma progesterone levels(l.0~4.0ng/ml) at the time of transfer

are diagnostic value for screening recipients prior to transfer of frozen/thawed bovine embryos.
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2 FADo AL 1951 Willett et allo] A Lo
FolA A o] HEFF olHlR A=A 2AL AF
3t gheh. 19734de] ol 28 Wilmutst Rowson?el 2
3 FAFARE FESo] ojAdd HLoz Fobx
5 94 H3les 2 oF FAFARNAL FEH
Bz "Halyd 9 saso] Ad LAFIE ol &Y
T+ dohe Aoz dd AYFTEL & Sl A
A EES EFAND F e FokR HA4sA HA
e g AFAL2 S4l Ad 2
49} progesterone FE o S| 4 A2 A7} °M
AT o8 zAbE o frt.50

Remsens} Roussel® o] A4 ZA g ¥# proges-
teroneo] 2~5ng/mlTF7td = o] 2ng/ml o}ste] Tz
9 Sng/ml o] el FirEc} Fej-gel §44 A =
gtttz 8t 2 Northey et al’& AAd+Hd9 ¥ 45
A o] A Aol &4 % progesterone §Fo°] 2~6ng/mle]
FALH s gel 7% Esod ufEsrdg FH
%9 ®F progesterone ¥ L7t Etvtz dtgeod,
Voss et al’& FAFAHA AFolx g3 o4 A
o] %743 progesterone B FF =7 ¥ FH SRS
H$ol 4 £ Age Jelichz it =3 Hen-
rick et al®, .2 3 Lukazewska$} Hansel''2 <l ¥+
A% 6~7L# M F progesterone FE7} u|FE]-fol
AR e $ol M Ekhm o

&)1} Hasler et al?g A M FA Y ool
2% o] A A, progesterone &3 FElgolE #4F
9l A < ASA stz dtglvh. Niemann et al®
2 EASADY w3 o4 A progesterone FE
7} 2~5ng/ml Ftel A A3 & FH &g YEHL
1} progesterone ¥ =9 FH &7kolE foH A AA
Z A% 4 g9tz 3% ). Stubbingset Walton
= AAdFEARG FAFARY ¥ ogFel A 77
progesterone &3 El 2ol & oAl AAE o
A¢ 4 2otz st ek, Randel et al',
al’s, 2] 3 Linares et al'®& 4% 14~16% 7= ¢
et w el Fo X5t

Folman et

progesterone &%+
delttz s,
1 A et o] 2 A o] estradiol-17p4 & =l & %9
AAE 24 2uE A & Q9 e}, Henricks et
al'”, Wettemann#} Hafs'® 2.2 = Randel et al'%1?&
FAF 5~985 9 EL estradiol-178X & FH 5 =
g A # progesteroned] A3 A7 H, qA x|
79 44 FAASNE s FARY Y

e %u}z sgieh

g RAxe dars R WA 4% =lAE &
el —\J_r??l- E22 Kweon et al?®"22 o glo] A
AR%F2 YF total cholesterol 50] A Ao}l

Fubxe] AW HgEo] FAYAA ko FHug
%714 ¢4 hormone uhgol FA Itz sy x,
AAA ol Aol A oldH ¢ FFAE FHom
hormone¢ FoA AN Ea A7} Fas Ptz e,
Blood®£ calcium ¥&o] A9 Ad, Ko 34
2 Ed9 Yggle % G Sieha BhedTh.

=Y Frlad8 A9 445 Ad, ¥ 43
9 Ad, =AY f:ﬂ"—] g G5435S dale]
Db ¥ 28] Sreenans}t Diskin®g 3¢ 444
F3A Q] JAAE w3t FAHARY PEo 2A o
&g v|AA Feotn dh .

ol Aol A A3 £ uls} ko] dF progesterone FE
o el g3te] BA = Aol wet ohokEA Bas
A3, estradiol-1789] FE & A9 WA D 3y
Sol d8g vty ®=x ¥4 total cholesterol,
calcium g F7]A 7t T H o] A A e g oA
£ 9P A TAAQL BxE A KIgoH,
ol g AR S dFEaE AFE AAo] .

BetA, AAE FU AFz2AAA ALz gE
Holstein R2-of FAFARE v dHAA o2 o]44,
a1-$-9] ¥ progesterone ¥ estradiol-1784 &+ ¥ H
total cholesterol, calcium @ ¥7]q $9 ¥t & &
Aoz +¢ g JEE vESx olF £F
o] ¢l g uAE JFE 2SS, IFTH2E 4
He 4L A% FFer 4 E AL ¢33
At

Nz o Uy

1. sllHEE

B BA JuiE THERBEAN A AHE s gl
T AAS 2 A4S o] LA

£ FESE AVNEY F EFAA AEEQ
Holstein% R4 23524 A3 1849 (A% 380kg)
ol Hx A4H A 4AEATH AAtdd A3t
A7z A== Ag 9%, EHHF 609 o4
Az o] AAR 33 o] HAA WA FAE
el A4S URE FTAFA.

W EE SR wAFI o #Aglo]l 25mg
9] prostaglandin Fse(Lutalyse, Upjon Co., USA; o]
3} FGFup?l ¥)E 119 A o2 33 T&F4 3l
Yoz 1A FINIAE FEFG LA, AAF 19 34,
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Table 1. Classification of recipients

- No. of No. of
Recipient synchronized transferred
Cow 14 6
Heifer 8 7
Total 23 13

13 30% o] 4 #Asted standing estrusd ol 7l

AE HASE FASz d4F Aol s oAl
Agsltz QAs = ol FAL TR ALY 6FF F
& Agste FR48 AL3 g5 (Table 1.
2. sH2e B3 ¥ B

SEe BE I FADL 9F dtiwE TBEREY
oA F st 50%9 Aol Hrks Dulbecco’s PBS
o] 1.4M glycerole] A RZ A7 EdE wWFAE
o] £3le] 90°Cell A —7°C7A = 1°C/min& 3|7} 7|

Temp *C
20°C -| — 1°C/min
. i 10min seeding + 37°C
7°C - Bk thawing
* 0.3°C/min
10 win
=306°C - - -
Plunge 1nto
; LNz
1660 L

Time

Fig 1. Freezing and thawing curve

Recover  embrye from stiaw
Pitution in petrid
(14N glycerol 1 50% nHS in IH 0. 5wt
It l 5 min
1) Add 0.1 st 30% SFCS 1+ Phg 5) Add 1.5 wl 30% SFCS '+ PBS
5 min 5 min
2) Add 0.2m] 30% SFCS « PBS B) Add 2.5 ot 3(‘)% SFCS v PBS
5 win i 10 min

3) Add 0.2al 30% SFCS + Phs 7) Add 5wl 30% SFCS + PBS
10 min

4) Add 0. 5m) 30% SFCS 1 PBS Aspiration in straw

Fig 2. Dilution of cryoprotectants for frozen/
thawed bovine embryos.

3 —7°Col A 10%7 A A7z —30°CAA & 0.3°C/
mine 2 37FAAH, —30°Cel 10¥ A F LNoff &
A st FARE HYHB(Fig 1).

s 8 FA-ARY FdE +A%e L
8 B strawd 37°Ce Lo ¥z 3027 A”
A7lE FH5FHY o2 gt (Fig 1). §3 F straw
o ¢ A, $A%E petri dishel &4 ANy A
(Olympus Optical Co., Japan)slolA A 3o AH
Z AAta, 1.4M9 glycerolo] %8 50% Semi-
Fetal Calf Serum(e]3}l SFCSz 3)-+PBS< 0.5mlel
sARE gL¥ 30% SFCS+PBS ¢ 0.1ml 3 73t
o 5% FAF, oo FUdY A% 0.2ml; 5L, 0.2
ml ; 10%, 0.5ml; 5%, 1.5ml; 5%, 2.5ml; 108 =
2l 5mlE AHrlele FARIAEZE FAAeZ A A5
9 B (Fig 2).

3. X2 HAM

FARSAE AAR F A4 FAFL GEGA, A
(B) 238z dygga FEReto o8 s325 24
stg el ole] 2 A4 #-E 0.25ml o FFAHE straw
of %q3ld E¢& straw powder2 %§ ¥ o] ¥
7 Ao REFH F(Fig 3).

4. BH2 X W BF

THEE FATD oA Ad AFAANE AAA A
T dad dd 2 A A (HE B S5 I4 )
¥ ¥zta, #H9 277 A (15~25mm)o] =
& P9 crowng® AU AL 15Fog, %*J:L7]°]
1 crowne] gl AL 25722, AU B4 o
(<15mm o°]3})o]z crowne] ¢ AL 3FFoz ¥
Fatg er, A4 ooz Y E A A& 4%

22 EHIHPgoen, 459 gRPdd A7
t}6,13,2(Table 2).

Table 2. Classification of corpus luteum grade

Grade Palpation remarks

1 Normal size(15 to 25mm) and good crown
Normal size, without crown

3 Small(<15mm) without crown

4*  Small and additional follicle

* Excepted from recipient.

YR R S . B T _;L}]
medium enbryo + medium medium
cotton swab air air  straw powder

Fig 3. Preparation of straw for transfer.
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Fig 4. Straw containing embryo placed in a Cassou
gun held by sheath and protected by plastic
cap.

5. =3ete 04
RE F34E o)A 1247 AAAZRLeH, o|HE
folatA &7 $8 oA F " 2% Lidocainey] 5mlz

FaAg e o3 g A%t F4 £ 29 & Fo

gdoz AN uREF £5Y02 JEEFHE

AL & 27 AAdse oA 9 AAQH=z 2

75 tissue paperZ &7 & Al AT,

oj A uby & strawsl R AR oA E o &,

u o5 AZAR Afdel Ate AF Aty

AFd3 AFE Sem F9o FAFE oA A

A48 AR A E ANATY AT A&+

7] 48l zgkd plastic capg Cassou gunel 733}

o Arg3ated cH(Fig 4). FAF o477 ATAA =

24 g, AZ3 & 487l A o] plastic cap

& A Az oAy ukg ATWE 4B B

6. TEHE ®BF
A o] A% 90de] AFAALE Fd it %
ofzAYPe g FH o35 AFAH .
7. el % 24
ME U OHE, Y R AHA YL AT
7185 9% =AY PGFWFo Aol AANLE F3
ez FA AP FAGA FAA AAH
Ao 25y A% dd& EDTA 15mgHol A
7t g4 2o 10mly HFslg o, HAEL
2elats] 9§ dde gA¥dR 24 1omly HE
ek AAA AL ice boxel o] AYAR

o], dA4e AE F 447 oo, AP L A2A

LzA7 F 2,500rpmel A 1587 A Eelstq &3

FEE &7 £FF F A A7A —-80°CR HF R

Z3hg o}, 5120

§ I progesterone 3 estradiol-1759 &%F : ¥ A

W progesteroned] &4 o} radicimmunoassay(RIA)
kit(immuchem direct progesterone kit, USA, Immue-
hem Co.)& A+-&34+. 0, 0.15 0.5, 1.0, 5, 20,
80ng/ml¥ o] progesteroneol Eo] 9l BH A} A2
o4 2AAdF# A7 AL progesterones] Wi YA
7} Bi3ls]o] 9 anti-progesterone coated tubeof 2
Z+ 100pl¥ ¥5% ZE  tubeo] 1,000 125-1-
progesterone-£ < (40, 000cpm) & A 718 ¥+ L5 A
8% vortex mixer2 & 4o|E & 3lgr. RE I E
SA3 AAEE 259 tubez Fuldtgch ol
g Aol BE v} tuber 3711°Cel incubatore) A
12087 WA F 8EE Hele AFE 3o &
FA e A Frd £ AFE ARAA Y oA
AR EE ANE A A FH8 . Progesterone
=344 kit 3 dFATE 10.8%9=. &AL
HEA g 10.4% 9 .

Y A estradiol-1789 &4 o & RIA kit(Immuchem
estradiol-178 kit, USA., Immuchem Co.) & A}&3%}
g+t 22 0, 10, 30, 100, 300, 1,000, 3,000pg/ml
A 2] estradiol-1787F €U+ BEA A 244 =
AFH AT FARE estradiol-1780) A& A 7F
Haslo] 903 anti-estradiol coated tubeo] z+7 10041
4 BFag ek EFF ZE tubes] 1,00049 125-1-
estradiol-17,(40, 000cpm) & A bstz BFF A8E
vortex mixer® & 4ol T & 3. LE XF LY
A BE 2059 tubeZ Fusgrh. 9 HAHo F
it tubee 37:£1°C9 incubatore] 4 90%-71 ukS-A] 71
F UEES WAz ATR3Y F5Ad A FE
A F AFE AXNAA WL dAYEE Q= A
Asted &4 35 el Estradiol-178%4 & kit 44
HEATFE 16.8%010 =, F47 WEAFE 15.4%
ol 3l et

Progesterone % estradiol~1789] radioactivity&#
ol & 125-12 zA 5 y-counter(Packard Co. USA)%
o] £3le] 435l = progesterone ¥ estrdiol-1759]
FBAE 49 T4 o8 4Eshsle.

Average CPM(sample) —

Average CPM(NSB)
Average CPM(0 standard) —
Average CPM(NSB)

NSB=non-specific binding
By x(e B4 34 total cholesterol(o]s} T-
CHO), calcium(o)3} Ca) 2] 3 inorganic phosphorus
(°13F P& A7) 5t A2 Ha-A4yg o
4% T-CHO &4 & kit($H, H&E), OCPCHdl o
% CaA & kit(Ansan) 22} 9l &2 vl Al-4 A4 of

2%B/BD=
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g Pi 24§ kit(Ansan)$ o] §3lef spectropho-
tometer (Shimazu, UV-100, Japan)z &%, A Al3}
9 =t

= o
Aa FAFAZY v A el &E FFA

7 4 e TR Aw JVEEF YotERzmA FHE
o] &7 progesterone estradiol-178 ¥ T-CHO, Ca
# Pi% 4% 94L& AAE e ek

Progesterone =2 SEf@Ie MH : =AY}
PGFa 5o A progesterone X7} 1.0ng/ml ul=l<ql
e 1%E SHgA ggkes, 1.0~4.0ng/ml ¥
919+ 4.0ng/ml o} 4o WY o] A el ol 72 80%
3 50% % WEtllz, A F7e FEFEE 44 0.15
-~0ng/ml, 2.11+0.62ng/ml =2} 32 5,29-+1.30ng/ml
o} =t

o] 4l A 4e9-2] progesterone FX7} 1.0~4.0ng/
mlgl B9l A 88.9%9 ¥ FHEE Eud 1.0
ng/ml =lgte]l W] 9 4.0ng/ml o] 49 WHAdAE
Zzt 33.3%% 0%9 w2 Fd&+ vehid=, A
F7+9) progesterone BT FEE A7 0.71%0.17ng/
ml, 1.68+0.53ng/m! 28] 5 4,160ng/mlo] o o} (Fig
5).

g ES 0l THE progesterone =5 3 TEIR I F
gheol A5 FAFAAA FAA Aol o wd
3 SFof W& progesterone FEE 15 FolA 1.65+
1.13ng/mlol 9l = 25F& 1.80%0.72ng/mle] 5l 2w,

L]
— 6.0 4 Day of- last Day of
—
% PG*  inj. transfer
<
= 5.0
P <
é
v .
o o)
B i
o 4.0 ———
g *%B0R(8/10) | **88.9%(8/9)
& °
3.0 — *
L
° o .
2.0 4 . ¢ -’
L]
o .
1.0 * K =
L
[#]
0 tel

e Pregnant recipient
* Prostaglandin Fza

© Nonpregnant recipient
*x Pregnancy rates
Fig 5. Relationship between plasma progesterone
level and the number of recipients.

35 FE 2.06+0.25ng/mlel =, &€& =4 75.0
%, 33.3% =3z 100%¢°] A v} (Table 3).

#H2 X0 U= progesterone & U HEf#® :
o) AA] A7t HEFiol ¢ 2 A progesteroned] FE
+ 1.79%40. 61ng/mlol 9 =, $E ¢l HA A= 1,63
+1.33ng/mle] gl o, el &2 #2 80.0% % 63.5%
9 e} (Table 4).

Table 3. Recipient plasma progesterone levels on
the day of transfer and pregnancy rate in
relation to corpus luteum grade

CL¥* No. of Progesterone No. of
grade transferred levels(ng/ml) pregnant(%)
1 8 1.55+1.13 5 (75.0)

2 3 1.80+0.72 1(33.3
3 2 2.06+0.25 2(100.0)
Total 13 1.69+1.08 9 (69.2)

* Corpus luteum.

Table 4. Progestrone levels and pregnanccy rate of
recipient according to site of corpus luteum

Site of No. of  Progesterone Pregnancy
CL recpient levels(ng/ml) rates(%)
Right ovary 8 1.62%+1.33 63.5
Left ovary 5 1.7940.61 75.0
Total 13 1.69+1.08 69.2
Day of last Day of
~100 .
E % PG inj. transfer
g . o
'3 90
i
T . o
9 °
B 80 .
s . o© .
70 o e
I
(o]
60 ¢
.
50 .
4
$
0

® Pregnant recipient
O Nonpregnant recipient

Fig 6. Relationship between plasma estradiol-178
level and the number of recipient.
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Estradiol-178 &2t <Ef@Nte| A : =tAq}
PGFa FolA % olAAol Sujgg ¥l sel$29)
estradiol-178 ¥ % R Zol& & Hol7t g, =kA
% PGFya Fo Ao ol 39 ¥] o6 $-9] estradiol-178
BEFFEE Z7 75.5+17.9pg/ml, 74.5+5. 7pg/mlo]
A, olA Aede 77 72.3+10.5pg/ml, 79.8+12.8
pg/mle] 9 =t (Fig 6).

T-CHO s=o SE{@US [H : w59 v5H

270 b
::*250' ® pay of last Day of
EZ]O— PG oing. transrar
5 .
£ 2104 i
L]
190
* & )
170 7 * 7
L
L
150 - y )
. .
130 . .
L]
110
.
904t
0 .

® Pregnant recipient
© Nonpregnant recipient

Fig 7. Relationship between serum total cholesterol
level and the number of recipient.

Day of last bay of

10.0

PG inj. ® transfer

Ca(mg/dl)

o
o
1
o

o %% o

0.0 -

e Pregnant recipient
- Nonpregnant recipient

Fig 8. Relationship between serum calcium level
and the number of recipient.

6.5 Day of last tay  of
5 PG inj. * cransfer
E‘ 6.0 . . o
= o
& 5.5 % o

o

5.0 H ¢ . °

: } .
4.5 .
.

4.0 .

3.5+

3.0+ . .

0.0

® Pregnant recipient
o Nonpregnant recipient

Fig 9. Relationship between serum inorganic phos-
phorus level and the number of pregnant.

$7t9) T-CHOA ol AY & ddeos, A%
PGFy <A e %9 v 4899 3F T-CHO ¥
¥ 7Zzt 158+47.5mg/dl, 158:-20.6mg/dle] S =,
o] A A& 7}t 173+46.6mg/dl, 166-+23.5mg/dle] 3
=+ (Fig 7).

Call Pi SE2 $E{&MS BH : wtx2t PGFa &
g4 @ olAAd ARY Carx W+ AT +
943l2, A% PGFu ¥4 Ca¥Ee FulfolA
7.81+0. 58mg/dlo] ¢ 2 v} §re] $-F & 8.47+0.61mg/dl
olglon, ol4A ¥Ei¥ 737 4,97+0.98mg/dl, 5.47
+0. 31mg/dlo} ¢} =} (Fig 8).

Fel-$9 v el 7t Pi FEFE Aol AAT
4 gdded, uA % PGFw §44 Pi ¥xv FH$-
o} A& 4.95+0.78mg/dlo] §l = W] el = 5.72+0.58
mg/dlo] glo=, o}A] A 2z} 4,971, 06mg/dl, 5. 47
+0. 31mg/dlo] g t}(Fig 9).

o #

A Aoz Hrd Aol 2ot B =HdE ¥
Fata ofd ko] o g9 AP FAGE AE
L AAHe QA F& PHolr}h, Sreenanst Diskin®®
€ e FAFARY o4 LS T FY
g dEuae € ATHFL =R AL
Y44 98¢ gv3 sy el, o] ¥ progesterone
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dalz7] ATt A28 E F4AAH A4 B
v & &3z, g dFE FEIHH, AT E
AFA R AT A oxytocing] Fu|E A A A
A4 2 Hae Lol ATHAELE zAsle oz
o2y A gleh. B ol 2§ progesteroned] WA 7] 59k
HEFE By 44 1~34 F¢42 ¥E FEE 74
B F 3~4dA B FA9 A5 PA 16~18Y 7
A A&z e g 78tz (5~9ng/ml), Fal- =& &
A A 2~4d AHYEE Z2dtd WA A sy
£ FAYDGZ 3HY k. ¥ el & progesterone ¥
xo WEAe #=3ld Henricks et al®, Lukazewska
2} Hensel'!, Kimura et al®®& 6~7Q 7% L8| u] e8¢
Bt 94 oA L& FEE FA3 FoM3d, ¢
A7) 759k 6~15ng/mle £&&¢ HFAFHHAAH LA H
A %€ 93Uz 9+, Randel et al¥,
Folman et al'® 18] 3 Linares et al$& e} & 14~
169 7 & w852 Zo]st glovt ofF Frlsld
AAFA 7 FE g3tz sd .

2 AYe A progesterone TFo| Aol Xx
T gl AL FFE =430 98 vtA L PGP
P g 4249 progesterone ¥ ¥ FAY AH
1.0~4.0ng/ml HHelAd 773 L TH-2(60%)%
vebd g gskel. o] sl g 8~9% e 2
= A7lz2Md ¥ 489 AAL Hasler et all?] ¥
T B4y 8~9Y9 HF progesteroneX| gl 2,9~
3.8ng/ml Xrpe F& 4Fo0]qlrh. ¥ F progesterone
Ae 239 244 wet Bt WEAE dEdE
dl, &}4 7 9] progesterone HET vl A AS D A S
A fd4 A @ FEE e, 3]
9] Frbgolx gubslg vha 3t 2, Vahdat et 2l
L5, A7, $$zH(EDTA, heparin)o] 93 ¥ =
Zraeo] 3 F-FzA A% ¥ gdlen, ¥H
€ P8 g3 HEL wAA 7 Ak o
progesterone & 4°Col 4 147} oo} £ Ho2 i
e 1247 Folle RAYUA Feds P
uh F412 4°Cofl A heparin® 7} ¥ HYF 4] A 84
zt 3] progesteroneo] 25% Zr&dlP gk of
Aol Al R ulFo] B o X AYol A progesterone
o &AA zA0l A (6¥9)9 2 ¥& A& EDTA
5 A3t AEF 447 oo fAEE e FA
AAA —80°CollA ¥%F BAFHE dshd ¥ 4d
Ay HAA G & o fE FAANAS HEIAR
Ay F ARFAAAY Aol & G o] FEF
Aoz Agsc, £ 4ol progesteronex 7} 1.0~
4.0ng/ml FZAA 713 £ THEE BAEH o

44 L HAF715A 2 progesterone FE Y o]l o
€ Felgel AAd A vaF AA Ralo A
A4 9 2% ++ o}, Folman et al,'® Rosenberg
et a]®® 22]x Fonseca et al® =t $AA HA R
719l ¥ progesteroned] & ¥L Sl A4AE ey
o, AHYFA7 9 ¥& progesterone 7} F43] 7
a3te] G HA4E velil = Z o] Ywks] progesterone
A7 g F 4AEAE JeglE A2 oo E
dAgs e meA FE 4 & dedde AR
Hol & Ao PGFu o3 Ao 1.0~4, Ong/ml
9] progesterone ¥ %t AAWAHA FA 7] 2o u
adty g sEolA PGF ¥4 2 ¢# proges-
terones] §AY Z4ol oo o BA s sl
of olelgt Fazt g L oiNA @k}
&t :

T el 4 Aol YAsle FAY $¥$2 pro-
gesteronex] o] ©)3le] Remsen Roussel®st Northey
et al’® 2~5ng/ml W elA R o] WPus &
< T4 ¢ Yey e 238952, Northey et al’
3} Arave et al**& 2~6ng/ml ¥SjojA 13 =&
B&& Yetlicha 3. 28 Stubbingse} Wal-
ton'*g o] A Al 54%9] a4} 1~4ng/mle] proges-
terone ¥ 5§ $AHZ gz Basg e, Nie-
mann et als% 4% progesteronex} 7} 2ng/ml ¢}
39 H el A 33.5%2 A4 & Y9l Ing/
ml lstl & T 27t gtz 2o, & A
Hol A= 1.0ng/ml ©vlietd §), 1.0~4.0ng/ml, 2]z
4.0ng/ml o]-42 377 FE3te FHEE =4t
T A# 1.0~4.0ng/ml PS4 88.9%9] Felg¢
vteluio] 1.0ng/ml ®}51(33.3%) @ 4.0ng/ml o] 4
(0%) B8 £ elge Jehile Fge =
et

ojgl o] V| F FEEDG H2 FEYG EL FEo
A ] -go] FL o] f-+& estrogen}e] v] A& hormone
Y& Axd AZTH F943e(free living stage) 9
FARN FF FF T4 R FARY A TR
2487 dFolatz F2,%%4 Niemann et albg <=
Aao o W5 $AE B4 WEelt @
o5, Stubbingse} Walton3 g <gt9-9] A48 uxy
T8 o]l FdAA & Aol & Feolgtxn
4. 7.

5 dFAte] T 44 R Ao ekrty
Aole AT £ APAA HAHE A o4 4
1.0~4,.0ng/ml 4 919 progesterone ¥ & 5 gelut
% 2 g9 &g AFUGE AL FAA AALS
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A F gl gL AE Ad 2qloz oA
S8, olE 4% A B3 AT L+ A%

w-& progesterone ¥ %9 Fef

FA 1.55%1.13ng/mlH 22, 2%
ol Al &= 1,800, 72ng/ml, 2] = 35-F A+ 2.06+
0.25ng/ml2 S 7ol Aol glies Sl g2 7
2+ 75.0%, 33.3% 233 100%E 2.3 35FoA
el gol ¥ AL ek, o]l = progesterone
8 FEE 28 Fxozn FAd FFE TEEE
A FElg &g g ol A4 BAFTEE wEe
AL w=A JdAsAE gt Hasler et al’»®
Donaldson®®& Ott et al,*® Stubbings¢} Walton,’® =
3 Voss et al’e] By A e AFHAAG. 25+
g 35Fold FERA fFo 27 ddstE Niemann
et al’e] ®wol 1533 2,355 7 FeldA e Aol
7 dgivke Ba¥ds dXEA gv Aol o
o Haeot ¥ A¥e] AFE Hol o]HA AZAAE
53 FA9 537 ¥F progesteronex] I Tl § A
olel &= Aol AL Aog Yasn FAH})AA
AGA A o BdF FAFFoR FAANFE #
W3l ARt 7153k progesterone ¥EE &A43)
o ol $E AAE Aol ¥ FL AT I&
Ao g HAgE,

o] A A At HF el &R A progesterone F
£ 1.7940.06ng/mlg 3, $& dio ZPAE=
1.62+1.33ng/ml 2o, & 72 75.0%9 63.5
%2 A 93 o BFE progesterone?| ¥= L Fef &
9 ol dges, oy 5 oA W gol
dej vtz AFE Bo| AU progesterone?] FEE
Fele] A glvhe Hasler et al'?e] 2z dAsts A
stof o}

g wx 2 PGF Fol A 48] %9} “1-’?—
estradiol-178% % ko] % Fdlo] A FF} ¥
A 4 gk oA S L9 H]‘FE}HJ 9] estra-
diol-178% = o] & glglch ol & A9 ¥ + de +
AgolA Ay AAL AT + 4Ry Randel et
al%®s} Henricks et alV’e u] $e] 97 e $-xw} 1,
5,990 estradiol-1 $&¢] Egtd=z shglEd ol&
Wal el &8 estradiol-1783 71 HFAE HPAA &
AgL 4% AT Y %‘-’q WEE whel 3ty = ol

g stgch ol4e Bao 2 A 2AE & A
R oA e estrachol 1783 &= &4 7 5o 2
o3t o] A Fo] FEidf JFE €N e oz &

EEs

olA7AA Hag ubel g Gzl R WAl
dag WA & g9de T-CHO, Ca 28z Pi §of

g &d o]%& T-CHOeo] &l Kweon et al?®-228 T-
CHOi] 7} 130mg/dl o] 49 %%-‘r""ﬂ/ﬂ el vl gk £
0147P‘6§} FAZA AT FA4o g

#%5E 130mg/dl o) 2 Lk R AUA E
4z B ed, A5Ed S2 120mg/d1 o) 8ol A
B 2wF Avddel F9494 E%etm sl
+Age FRSlAE FELIY JFFED @
B Aot ¥ e, T-CHON & 444
T FR3Y FUgel F AFE AA gE Ao
B3

Caxt szH sHl& dayde 2u, FaE$ o
5ol vkl PGFu $44 % o] e Ca 5%
429 FTFEe 8.0~12.0mg/dle] HAE wlojr}
A %z, FFoh uGFASRY FERLE ol
= 423% g+t

Pig 24X & sH$ w29 FREx9
ol 7t iz, A8 Pi gFH T FE9 4.0~6.0
mg/di#e] W o AR L FH$7t AXFT2 A2
o Fejgo] L vAA g A2E wgse, o
T Pig oj Al 4459 Ad 4 49 Fie B
AT FHA M R FAgelE BAAA wEE
Bt A get, £ AP Casdt Pix o
o) rablol A | go] & o g A=A Yo
©, ole] w3] Sreenans} Diskin®& eb-$-2] Aol
ol T2 9¢ ETY L st A AA LS
Holx AAME d&td FAHY HEo £ IS g
% Zleolztx Bzag .

£ Ay AFSE T3l B = A=t A
FH g 9%E AE F4F 2d02E o)A ¥
% progesterone F %9 3, o}A A ¥ F progesteroneX]
7} 1.0~4,0ng/mlel AA = Fa$2 A¢E ez
#a= s, T-CHO, Cas}t Pixx+ Sl &ol & 9%
< vlAA g A2 veguz, “&78%7]9%]«] v
Fulg el A AL gz vl zAH ok § FHA
gtz g2,

X,

4 =

Ao $A5ABY AN oA A ol ol JFE
HAE 8¢ R S35 AW AxE g A
v} 2t PGFy S A =8-%2] progesterone %7}
1.0~4.0ng/ml ¥ $(80%)el 4 1.0ng/ml »uk(0%)
2 4,0ng/ml o] 4 (50%)9] ¥ B £ FHEL
Bz, 38 o444 &3 TR A pro-
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gesterone FE¥ 1.0~4.0ng/ml2 o] 48] §& 88.0
%95, 1.0ng/ml v]%4(33.3%) @ 4.0ng/ml o4
(0%) B9 e &0l Faste FFeE iy
A+t

BA 7l ST Gk E-F X4 FE pro-
gesterone T8 TE &L & Hols A=, A9
%@ =& progesterone = B FHEE FTF
LA &A= Fokeh.

Feft -2k v e o] el A mA g PGFa F-o A
2 o] A2l estradiol-178% 9] F 2ol Aol gdo
1, a9 progesterone FE7} 1.0ng/ml o] 5}e)
T(8.22+1.35ng/ml; 33.3%)e] A =z o]Ae] F(7.23
=+1.0lng/ml; 80%)E ot E& estradiol-178% o} 22
T & e A

wlx] 2t PGF Fod4] R o]4 A9 T-CHOX & ¥
X 9 wgd 1y 2 Folrk gle] FEid
Ay FE 4AE + A

Cad} Pig] 55 W3E9 F35ed glojA 459
Aol Satd Yoo, T2 vl e
EAA 9 x5 vt e AT YSE 44
T+ dgd=.

ol 4el AAE FEEH o4 A4 1.0~4.0ng/ml 3
$19] progesterone ¥ =% Ad +F$F Adste A
o] #EI &S ¥4 + A ABS H ¢ dodH,
T-CHO, Ca ¥ Pit el & 9&¢& v)xA g=
Aoz g,
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