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I progesterone % 2k B3 % Bt

— competitive protein binding assay &

—Studies on a Comparison of the Competitive Protein Binding Assay and
Radioimmunoassay for Plasma Progesterone—

i

RARFEFMERRARESE (£ MUEBHR)
B JiI B K Isao Mivakawa R % Isamu MaTtsuo
M H zh 1Isao IkEDA Fu &  1E Norimasa Mor1

= M progesterone *Eﬂﬁ&LOLVC competitive protein binding assay, radioimmunoassay % i\~ C H i
WML, BREBAYERNE LEREERC WTH LK.

1) Progesterone-3-BSA -G8 6 h A Ml % A\ 7 R I ADRER, mﬁ% AE S POENSEBALEPB

PEHWARCPBADZTR I DT SRT W,
2) CPBATZ incubation MEOEELXRIRY, 4°CHEE<T, 37°C, 45°CTREIETE iemotk,
RIAT, 4°CrbASCTCRIBEOHEIADLRI,h DA, Fi incubation B4 R I A —@bigoﬁfsﬁ 1:"

T LELD R,

3) PBP XD cross reaction ¥, M steroid hormone ©% % DOC, 20c¢-dihydroprogesterone, pregne-
nolone, testosterone, 17z-OH-progesterone & 737z h b b i3, R I ATix, pregnenolone Blatkx, #maus
cross reaction ZEH bR ol ' -

4) CPBARKLY?3 follicular phase o5 progesterone fE1x, chromatography #* M L7%=RIAKC L3 *+Hh

IV 24 WL 3HMOBFEELR LAY, EEEEH T, FBEL.15ECH ok,

5)- Chromatography % &ML # R I A X % it chromatography %47/ o7 BEDEL b, FHT1.19
fZx2L i,

6) Chromatography # &8 L# R I Aic X 3 follicular phase o progesterone fix 1.5ng/ml L{F, mid
luteal phase i 4.5ug]ml BlERR LA, Fl@EEcl, ER08LY, TofEric kAL, BEEX#c

160~ 350ng/ml %21 7, '

M progesterone FFEZEEL L TEXRIAMRT ChTWSS, CPBATRPBPREREALE y Finb/E
Bh3zr kb EATHS, FEEELL b SHOBKERE ES 5, |

% assay (CPBA), radioimmunoassay(RIA) o> A e

il

Ifif progesterone “fEyk, JRBEOEMAIEEE
TR O ERIFEE ShTw5 2, o
Bo+E VHBRESETS Y, BRETE G
AIhBEELRIDRE. ‘

Jr4E electron -capture detector ff gas liquid

chromatography %, compétitive protein binding

X D, Ifif progesterone % ik Udb k3% Mk
T VIIBEOFEZXDITE LL, Ba0B» N
Zbh, BRIGHY BRI L LA BRI R
DDBD. ‘ »
40E, hﬁ%W%,bm%#B%Bhtpmg_

- sterone binding protein (PBP) % i\ \7-C P B A
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1348 . ffiisp progesterone W{E T 5 BrEE

L progesterone-3-bovine serum albumin THRE
LT bh i s AV cR T A & 0% AT
Ty, ERNBRHE B XOBKEEZ BN E Licm
i progesterone HEH CHBE 21T D7D TH L
T 5.
I SEBs
ﬁiﬁ+mﬁfﬁﬁﬂﬁAﬂ®%%%lvkﬁ
O /R &L, FRILART 9 2 b 11K
TIRCIELABEO DB, Mk —20°Cl BAS AR
L.
I RBHER IUHREA
1)7 progesterone-1a,20.,-°H (n): Radiochemical
Centre (FEEH) specific activity 53ci/mM
2) ethyl acetate, petroleum ether, ammonium
sulfate benzene, ethyl alcohol: ##&F (FEHIZR)
3 0. 04M-phosphate buffer, pPH 7.4
4) 0.05M-borate buffer, pH 8.0
5) Dextran coated charcol suspension o fE#l
Dextran T 40,50mg (Pharmacia, Uppsala-Swe-
den) X Norit A 500mg (FH(b23MR) #pH 7.4
?0.04M phosphate buffer 200ml ¥R L 1.
6) Dioxane scintillation mixture
dioxane (EFLIER) 500ml etk > v
V' —< 3 v naphthalene (FIYt#ifiZE) 502, P
PO CEIML¥EA) 3 gxinx CfFgl
7) P B POfEH
EPRBEFIE L » 2 OISR TR,
MiE &8, 4°C, 24F5fipH 7.400.04M phos-
phate buffer & CTEMNT %17 75> CESL
8) Progesterone FH{[M}E : Progesterone-3-BSA
f%ﬁ%ﬁﬁLf@%hh%@(ﬁEﬁ%ﬁﬁF
X hERBE, B (1973)
9) ¥oZx10ml FAY, YHRRE
10) ALOKA Liquid Scintillation Counter 601
I AEHE
1) Competitive protein binding assay
10ml 2> & BB 12 #920,000cpm >  *H-pro-
gesterone L 0 7 525ng ¥ COMA OEEOERE
progesterone ¥ 7-iY, BEREEMRIRICIIB X5 E
LMEDOMBELY ML, ethyl acetate 5ml (= CTHhH

H E R 352654125

7 1 Competitive protein binding assay

plasma-}-progesterone-*H 20,000 cpm

extracted with 5ml of EtOAC

evaporated . recovery

2 ml of EtOAC
incubated with PBP

separated with dextran coated charcol

supernatant

LSC

L7c. o 0.5ml ZEUNRMEIERI, %7 2ml
IIZRFEE X assay T \» #-. Competitive

' protein binding assay |3ZRFEEZE L 7-#ifkic P B

P #}nx T incubation {77078, WD *H-
progesterone % 353 % 7= 3, dextran coated char-
col suspension *Jix JEILL, FD LD 0.5ml
{. dioxane scintillation mixture % jp; ALOKA

- Liquid Scintillation Counter 601 iz C @lIE L7

(FED.

2) Radioimmunoassay

10ml #> xFHEEEH 2,500cpm o  3H-pro-
gesterone L 05 1,000pg % CToOfEA DEED
FRYE progesterone ¥ 7o X BREEIAR I 1T B X 5 7x
BUEDOME AN % ethyl acetate 5ml [T CHhH
L ethyl acetate B 2ml % RRFEEE I, F
DY [E#y% benzene: methanol (85 : 15) DK
0.2ml =T 2 [E¥: Sephadex LH-20 2ml %>
DIV N7 Y vESE A V7 micro column
AR, benzene-methanol ¥ 1c T chromato-
graphy % {T 7\~ progesterone A& % 7z, FD
DEEOY 2 BNREERC, BV %2R I
AW\ 7z, R I Al progesterone L)} » LT
b7z benzene-methanol ¥§y5i1c 3H-progesterone
10,000cpm %Il x ZRFEELELL, HUMWE & %
incubation %, MG & &S L7 *H-progesterone
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#% 2 Radioimmunoassay

plasma-progesterone-*H, Ca. 2500 cpm
extracted with 5ml EtOAC

evaporated 2 ml of EtOAC
/]

/
Sephadex LH-20 column chromatography

progesterone fraction

I I
Y, + ’ t/, for recovery
progesterone-H, ca. 10000 cpm

|

incubated with antiserum

separated with (NH,_)Z SO,

|

~ supernatant

LSC

(Bound) L 3fEEED 3H-progesterone (Free) 4 Ef
12502 (NH)SSO, % fivoTe. JbAE, %o bl
0.2ml % fi\~C ALOKA Liquid Scintillation
Counter 6011Z CHIFE LT (F2).
B &
1) P B P7c 50N progesterone antiserum J&
EoFE
R = v ® . b MIJE % 3006%, 600f%, 900
&, 1,800f5FIR LTV, 600f5FmHUMmE
THELIAPBPEYHGIEEN 2L RV
EnBohi.
¥ 7z, progeésterone antiserum-TlL, 5,000f%,
10,000f%, - 20,0006%, 40,0001 D\ CHET 21T
75\, 10,0005 Ry Bl flv e, (M1,
X2) RRER R
2) Incubation JRfEE o /8
CPBATIY, 0235250 OfFx O BEO
progesterone %% CP BP L D&Y, *iz

1349

X1 Effect of PBP concentrations (CPBA)

*s Bound

60" K
w0 \
50 .
40 -
30 -
20-
.Qamm
104 ° - 2900 fold
—— »
1800told
6 3 &6 10 15 20 25

Progesterone added ng -

2 Effect of anti-serum concentrations (RIA)

*% Bound
90 1 .
0l .
70 4 -
60

O\

o ! \
’ = 10000 fold

B — Y ]
* 40000 fold

4
2

0 0 300 500 700 1000
Added progesterone (pg)

RIATIX, 025 1,000pg ¥ COREADIEE
@ progesterone %1% T antiserum g:a)%égs
%, 4°C, 18°C, 37°C, 45°C® incubationig ¢
BEt L. CPBATIZ4ACTHRHE L-hig
MR HifcAs, 37°C, 45°C ik, progesterone
FE DI X2 TREERICEL AT bhig oo
fo. —F, RIATIE, WFhoOBECE\WTL
progesterone IREHN BT o C AR L IET
L, e T 5 EEMES B bhs, (”
3, K4) :
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1350 firs progesterone WIEM:ECEIT 5 T4

K3 Effect of temperature (CPBA)

k> Bound

40+

30-

20. 0\5\ ° .
\~~-°
. > .o

o
10 RN TN |
- >37°C
x,.—“\x,_’::' _______ i‘“\k/‘ i

o 3 6 10 -5 20 25

Progesterone added ng

K 4. Effect of temperature (RIA)

e Bourd
90 4
.
® Room temperature
8 1 x 4%
A o 37%C
70 - & 45T
.
A
60 -
50 -
)
o
40 4 °
' S
. I~
) X
30 4 .
20 be
T v - T O v
@ 100 300 500 700 1000

Added progesterone ( pg)

3) Incubation KFf§joD /28 _

C P B AT, 547 51204 % ¢ incubation
RIC L 2 A ROB(LEBE L. 15800
BEREBENSEAbhS X5, BEoREL
ELRBHCHEERI LR L, zofibs
o0 2KEECREA L.

¥hnL 7z progesterone 3ng 35 X (f15ng o 2
R OREA RS 100% LT3 L, 5HTDFR
ENDIEEEDOTFISHEIL50.8%, 155-C70.4%
305 Tix73.4%, % L T60% Tit80.9% T B>
. (B5)

H B 5264125

K5 Effect of incubation time (CPBA)

“» Beund

46- /.—//;ng
30. /
: —_— s
[
20+ N et ng
"/
10 4
05 i 30 60 120
Time (minute)

K 6 - Effect of incubation time (RIA)

*% Bound
X-eeex With shaking
1007 ) *T* Without shaking
/ ) ‘ “Zerg®
50 .+
. o, "
»
/ 500 pg
>
'8 s 30 50 120 Over night

Time(Minutes)

RIATIX, 0& 500pg @ incubation 2 i
BOREEEY 100% L35 L, 155 TOEREA
DREER O FIE 113 T 88.9%, 304918
7, X BT over night ¢ incubation % {F/r->C

b, FOREERIT 108.0% L k& Ik ARo L8

& bl ore.

¥ 7z, incubation FhiziE & 5‘%ﬁ ViRl el 7))
&, BHELAD O LOETFED bhinhol, (K
6)

4) Cross reaction

C P B ATIX progesterone 0iZ¥ki}5 LK
(A) 7s5%4%E steroid hormone 10ng ZRIT 5%
&3 (B) DzEL progesterone 0 DIELSEH D
progesterone 10ng D#EER (C) DEDH, T/
b%H X 100-CTZHE U723, retroprogeste-
rone( 157.0%) A% 3oL HH<DOC (93.7%)
20a-dihydroprogesterone (81.5%), 19nor-testoste-
rone (25.0%) pregnenolone (16.7%),testosterone

(12.5%), l7a-hydroxyprogesterone (10.8%) ‘

ERILARTES>TH 5. ~ji,_ RIATOD

e

(4
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% 3 Cross reaction (CPBA)

=il

]
Progesterone 100.0 | Testosterone 12.5
Retroprogesterone 157.0 | 17c-OH
DOC 93.7 progesterone 10.8
200-OH Androsteriedione 7.5
progesterone 81.5 Hydrocortisgne 6.3
19nor-testosterone - 25.0 | Estradiol-172 5.8 1
Pregnenclone 16.7 | Estriol < 5.0
F# 4 Cross reaction (RIA)
Progesterone 100.0 | Androstenedione 0.5
Pregnenolone 30.0 | 19nor-testosterone (.38
17¢-OH Testosterone 0.3
progesterone 3.75 Hydrocortisone — <0.15
DoC i 30, Estrone <0.15
) Retroprogesterone - 1.5 Estradiol.17 ' <0.15
: , t - .
200-OH | Estradiol-1788 ,
progesterone - 1.0 | Estriol <0.15 |-

progesterone antiserum k%ﬁ steroid hormone &
@ cross reaction i progesterone 50%5E 4R R
T8 (X) L4&7%E steroid hormone D50%#EE XK
BFRTE (Y) O, $ibb-2-x 10Tk
(30.0%)
170t-hydroxyprogesterone (3.75%) DOC ( 3.0
%) retroprogesterone (1.5%) 20a-dihydroproge-
sterone ( 1.0%), estrone, estradiol-178, estriol

J-. cross reaction }} pregnenolone

120.15% L FCHDPBP% FAWKECPBAD

displacement } 3B L CE L O Tz, (B4)
5) Precision

C P B ACI%, EEH, HEIHE, 328k LU
BPOEFMDOE—Befkr 4BIEIEL T, FXRI
ACrx, DRfaHA, EA&H, ERIGE, 2188 L0
36EDF—Hefk% 6 ERIGE L C precision %3k
Te. : ‘ ,
CPBATI, SEI 6.9%LTFCTHY, R1
AT, JHITIL A% TH O, ZofTE
3.6% L FChofe. (S, %s)’

6) EWX '

s b o pmgesterone@j:;ﬁ'gﬂ% ethyl acetate

L petroleum ether % (S Lic. ﬁu%k_
BIERER (MeanS.E) 1% 102.5% 0.8%Th

1351
%5 Precision (CPBA)
No. 1 2 3 4
luteal
week phase ow 32w 38w
|60 | 240 |30 | 2180
estimate 19.0 | 21.0 | 195.0 | 178.5
value 17.0 | 28.0 | 187.5| 185.0
(ngfmi) | 17- : : :
15.0 | 27.0 | 190.0| 221.0
16.8 [25.0 [176.9 [200.6
meantS.E. 1700 2075 37 +12.17] +9.52
% 6 Precision (RIA)
sample
e 1 2 | 3 4 5
folli- preg-
cular hge?el nancy| 21w 36w
phase | P*2 11w
0.80 | 5.20 | 13.5 | 117.5 | 210.0
0.75 | 4.00 | 14.0 | 102.5 | 205.0
estimated | 0.70 | 4.50 | 14.5 | 105.0 | 190.0 |
Valui 1.50 | 4.30 | 12.5 | 120.0 | 200.0
(e/ml) 04,10 | 12.0 | 125.0 | 190.0
1.10 | 4.60 | 13.7 | 105.0 | 200.0
0.99 |4.45 [13.37 |112.50 |199.17
mean£8.E. | 4107111370 16140 35| +3.54] +2.99

D, BAEWC LD Zhixs5.24 3.2% TH2l.

7) Column chromatography

Progesterone /3B ¥EEic iz, Wu et al.
(1971) @ FE: % H «7z. Sephadex LH-20 -

_microcolumn chromatography %4775 &, H71c

¥ X 51c progesterone AEHT, 1.0ml 72 51.6

ml ¢ benzene-methanol BRI Ed bl
8 CPBAXRIADEDHE.
PBPZH\/zCP B A & chromatography %

X7 Chromatographiic behavior of steroid tracers
in Sephadex LH-20 column

*h

40 -] P‘
’\ '::‘ Benzene : MeOH
20 A I 85 : 15
N ) Ez .
20 - / ~ E
. . 3
iO ] [ 3 I!" \‘ SN
7\ AN
. Y / N - \,
/: /.\. PO - '\:-.A... .
1 2 3 4 5 6 7 8

Elution volume (mlt )

P : progestemne E,: estrone
Ez: estadioli78  Ej;: estriol
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% 7 Radioimmunoassay without chromatography

ik progesterone %% B3 2 W4

and competitive protein binding assay

progesterone
ng/ml (2)
(1) (2) (1)
RIA |CPBA
1.0 3.2 | 3.20 follicular
1.6 3.5 | 2.18 | Pphase
5.3 7.5 1.42 1 1
utea.
1.6 | 234 | 2.01 | e
17.5 28.0 1.60
20.8 29.8 1.43 )
early
28.0 5.2 | 1.83 | oY o
30.0 40.0 1.33
80.0 9.2 | 112 |
: mi
125.0 | 127.0 | 101 | M
115.0 147.0- | 1.28
205.0 224.0 1.09
200.0 | 346.7 | 1.20 | 1t
D | 346 =<9 | pregnancy
220.0 266.7 1.21

2 8 Assay of plasma progesterone with
and without chromatography '

progesterone ng/ml
sample (1) column| (1)
No. (1 chromato- (2)
direct assay | graphy prior
to assay
1 8.5 7.6 1.11
2 19.0 17.4 1.09
3 20.7 17.3 1.19
4 55.0 50.0° 1.10
5 76.5 57.3 1.33
6 85.5 67.9 1.25
7 240.0 207.5 1.15
8 250.0 186.7 1.33
9 312.0 253.0 1.23
mean 1.197
+S.E 4+0.030

B LR I AT X H{EDO A TTis o,

DA CIICPBAR L BMHIZ, 2~3 505
@%ﬁbtﬁ,ﬁﬁ&¥ﬁ?mvﬁLwﬁf@o

e (R7).

9) Chromatography # fi\ 7z 4 & B L7

& OED L

R I AICE\T chromatography % &g 1 7-35
& DfEIY, chromatography % 457c o7 {E X b e ]

H E 5264125
X8 FSH.LH and progesterone levels in men-
*— Progesterone

strual cycle
FSH #---x
R [\/\/\ Fsh cox
miy
79 |BBT ; R
10 - \ 200

\. 100

i 5 10 15 20 25 30
Menstrual cycle

K9 Plasma progesterone levels during normal
pregnancy
“g/rn!
400 1
300 4

200 1 A

100 - S b -

‘.,i 10 1'5 20 2I5 3'0 3.5 ‘ 4’0 44
Weeks of Pregnancy

TL.19f5% /R L7z (3E8).

10) FEIRIGH

Chromatography #EBEL7-R I Al X % IF%
BRI o—ER & EFEREA O i+ progeste-
rone {HD pattern % KR Lic (K8, K9).
% ¢ OFEFIC, follicular phase 1.5ng/ml LT,
mid luteal phase¢ 4.5ng/ml [J F&#R L. I
IRCIX, EIR20ER 3 &% LEWRBMBTED b
h, FERARMITIL, 160~ 350ng/ml ThH Y, %
DfEr. chromatography %17 7z D7 fH X b #920%
EEEEL BB,

o & =

IfiFp progesterone HI%EH: 13, Hooker-Forbes
(1947) DAHERYBIELE 213 U, Zander &
Simme (1954) -© Hofs 1@ Xk 5 {bagpyBlEy:,
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Woolever & Goldfien (1963) ¢ double isotopic
dilution method, #7: Van der Molen & Groen

(1965) o gas liquid chromatography Z X A58
T S SRELY LT SIS B D MiFEN

Bl

BERTHDC L, MEFHEIEMCTHD 2 L8

HERIGH O 8 %7045 L 7o e

L2 1L, Murphy et al. (1963) = X % cortico-
steroid binding globulin (CBG) % fj\ 7 compe-
titive protein binding assay -}z & % corticosteroid
BELE WL Neill (1967) X H C B GD progeste-
rone } ¢ cross reaction ZAMATH LD,
chromatography % 4F7s\ b progesterone il
Bed Bubhsicunieot., Fi,

(1969) XA petroleum ether % (i H3
5T LI XY chromatography mO#{EA 4 BE LT
bERKISHZTRETH 5 & Li-.

I b,
ENLE, b mlquq:k% R &h7- progesterone L
RRE #5635 EA, 7D progesterone
binding protein (PBP) i3, fo HEM:  steroid
hormone } ¢ cross reaction A3\~ F- 3 chroma-
tography 2 fTig b FcHIECFIH I h w5 (T
JI, 1973).

—7Jj, steroid hormone &> R I A |t bovine
~ serum albumin % #5& X4 C hapten eSS 2

Johansson

ZEXY, —BL#ESY LIF, progesterone D
R I A% Abraham et al. (1971) 1z X o CBRZE

S
- Bt FRIKHE C D Il progesterone HlEsT,
- CPBA®RI ADBFNBRTWBN, FhFh
DFFFRIC O T HEBRE L #8513 4 7\ (Mor-
gan, 1972). = Z"CI131 P B P*HW/-CPBAL
progesterone-3-BSA % 5t i HBEL THE Lhi
progesterone antiserum %\ AR I Al OWT
et L.

HFEOPBP% f\cCPBATIY, IR =
Ty MAFE 00RO L D%, 3ok P X
standard curve 2385}, incubation DEEIT 4
CTHY, 3770, 45°CTIRA L HENTD bhin
o7z, ¥iz, %@ incubation 1543 [Hi%s

Diamond et al. (1969) ic x> CEHR

1353

DT BHED DD, bhbhOBETIE
6070 & TRIGRIR D LS oMo Easn s bh,
BODH L EE 2 b ,
~ﬁ,RIATm,4C#B%@®im®Mm
B Tz ORS AT L A ¥ —5EC, incubation
i1 30 T91.8% DIEAERE bR, +HLE
z. b, incubation FrDiE L 3 DAEY Fehsoir.
BIRISAHE BRY & Uic Tl <, BIEERE
E, d0rdEMCcH chromatography g
HEBTHZETHD, FRICIT progesterone [
¥R, fliosteroid hormone & odcross reaction
DIIRNPBPH DL HIlE & 18 5 - L2E.
EL. EREA S, | iEs B Shi P B P
D cross reaction s LER LT, PIE LFRARg & 7o
% WY steroid hormone 1%, DOC, 200C-dihy-
droprogesterone, testosterone, l70£-hydroxyproge- |

sterone, hydrocortisone T2 5. jz{;i)fg"c I} proge-

sterone’ DEH7e I L , Th bOBEImT
PIRNZTER, ThbHE P BPOFARDBHRT
HIZE(EDIEENT. progesterone o Bl Lz
5, ARERH T,
testosterone, hydrocortisone D g5 23% b , MEREI
EME B2 R O T HAER L hudis b
Lo,

17a-hydroxyprogesterone,

—7J7, R1 A®D cross reaction 54 pr'ogestero’ne'
S0 E AR DE + £7%& steroid hormone 50% &S
KOBDHTHKE Lic7z¥®, P B P DL Dcross

reaction DHE LD F ¥ HBAL TR WA, F0
cross reaction |} pregnenolone 30.0%, 17a-

hydroxyprogesterone 3.75%, DOC 3.0% <%
7c. Ifif* pregnenolone JERE 3 EHDTHETH
LTI Y, BRI, ARSI
V"% chromatography oiEf% KW LC % B

EE2bhs.

7z, precision|IR I ADH2CPBA L v
CHTWBZ LRI, :
ENRERT f13E A B D progesterone DHH I S
THGY L7z, Johansson (1969) i%petroleum ether

ZH\W3BZ LIt X b, progesterone DHHHH X
1% & LT, chromatography #7414 1.7-C B G1c.
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1354 ffiip progesterone PIEH:ICBIT 3%

X % [fid progesterone JIFEHE O RHEL A A T
5. Bx DRHEETLL, petroleum etherDiZ &1,
55.24 3.2% LEMNRHEL, WHOoXbAREL
standard curve HFGRTREXLDORBEB LRI AD
7z,

. Chromatography AT 11, ﬁ[ﬁl?%ﬁ'i BTk
&7 & AAME steroid hormone } ¢ cross reac-
tion DFEFEWC L DOTCZEHL, RIATIL chro-
matography % {T e /e SO BAE, 1Tin0t
A0 1.2f5% R L. %7z chromatography %4
TEBELICRIAL:PBPZHWICPBATH—K
D+ FEnORBEEC>WTHE L. Proge-
sterone {EAMEES RT HA#EEHIRe Ist trimester

i3, CPBARY AMEEEEYR LA, mid

pregnancy . LI%CIx, #%Lw%ﬁﬁEﬁUiﬁ
I PIEE xR L.

Chromatography %85 L, HRIKIGAZBNE
L7-HlEEL, fibo steroid hormone } o> cross
reactionZ > 35 & L NEETH LN, [ERE L
€y FME»HELRP BPIRIZBEALD 5.
LaL, R I ATIE Progesterone-3-oxime-BSA,
Progesterone-6-(carboxymethylene) thioether-BSA
11a-hydroxyprogesterone-hemisuccinate-BSA g &
DFE 4 ¢ hapten % {FEL | progesterone 3%
specificity DFWHFLMIEXE D BT3B dh
T\wb. LI 2TCPBPRIACPBALRI
ADLLENT, B OHR7cP B PRHMBEIC X2 TE
FEEIN 50— iz o bitiau A3, specificity
DECHIMEDCE SN DR I AL incubation [
- Rd %< T, incubation {REDEE $¥-3ICHE
ETX, FTRED L { cross reaction pi 7oy

HERF26%125

fc¥ chromatography % 4% L C & FEFKIS p:m.
toThy, AALLT . Linl, PBPRX
5CPBA®RJiz £ late follicular phase
DOEfEEZERETIE, B X >, M pro-
gesterone FjREAXMS IRE L LCL T2 TH D,
FRENLE » ECH D ICDEMZ HIE L TH
MMEZH/LBHES I EFITHS.

WREL L b, MEESD < T2, WEFHE
DIHBER TH B L LY, SEROBEKRGHEN
HFExhs.

BEUEEHBOHKLMARHL ET. TLRIA
© antiserum %%%ﬁ@éhf:%@ﬁ%%%ﬁéﬁ,_ AN
BiEE, WEMERECREL X T, & x AR RO~
RE2IM B AR BELKET R TRRLL,

¥

BEHRE (1973) 1 BARRLWELERE, 49, 629.

BNE4E, RE 5B, #HE I5, & EIE S8
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