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BE NEMSIEEARE MK TEAIRER ek L, Kaumann #2652 5884, me LH, FSH,
estradiol-178 (E,) fwc X » BFA L. F8114#©, K estrogen depot (E-depot) & progesterone depot
(P-depot) o AHIMH ¥ X 5 Kaufmann §E3E4% 3 ~ 5cycle 77\, Z o itk LH-RH test #4757, % 7=
BEREN2 » AHBREXBE L. oiEE, 1) Kaufmann $EEfTo LH-RH test Tt 44 high-good #
ZRL A, BEZ 1 low-poor By 5 slightly high-good B %721, LH-RH test 0 ERic b r-oTit, H
A7 e A FHBRESOBE N ) EHMRSC L ERTRETHBC Lok, 2) E-depot H5HKEH
ROWE LD, FIBEEABRECEX EEETORENYE E, H2AEE 2 BT 008450k, 3)

Kaufmann k13 E-depot % 5%, 108 H ¥ Tk E, %fE, FSH, LH E@E 4 R+T# &+ E, (&, FSH, LH
FEZRTHAALDhI, DEn2), DI VFIEEARECE E, ExEEcRoMonoBENEET S
ARSI R, 4) Kaufmann % FSH,LH r tw EH U, LH 2 3~5:8[%, FSH 1 2~4
BB -7 L. ¥ E R 1AME cx BEch EafRSn k. ik BREALE
b, BiEx®E-oH 3 25 h, Kaufmann #Eo cyclic HHl#E A MO 1m0 BEHBEY 52 52 LAVREI L.

5 EXARBHRACHEMUEMECEX2HEN~S FSH,LH r 4w kfx s, FSH 1 B iEE

gb—-w&EL, LH @ 28H#Ec xR LAEHREZRL L.

Synopsis Endocrinological functions of hypothalamus, pituitary and ovaries under the influence of
estradiol valerianate and 17a-hydroxyprogesterone caproate were investigated in values of circulating
levels of plasma FSH, LH and estradiol-178 and response to LH-RH. Three to five cyclic injections
of estradiol valerianate and 125 mg of 17ax-hydroxyprogesterone caproate (Kaufmann therapy) were
given to 11 cases of hypergonadotropic hypogonadism.

The results were as follows: 1) LH-RH induced high-good responses of pituitary gonadotropin
secretion before the treatment but low-poor responses after that, suggesting the possible role of sex
steroid in altering the pituitary responsiveness for rather longer period. 2) High levels of plasma estradiol
-178 were observed for longer period after administration of estradiol valerianate comparing to adult
men. 3) Two different groups were found during the treatment. High estradiol-178, low FSH and LH
were determind in one group and other revealed low estradiol-17p, high FSH and LH. 4) Increasing
levels of gonadotropin reached to the peak 2 to 4 weeks after the treatment in FSH and 3 to 5 weeks
in LH. 5) After castration of normal menstrual cycles, increasing gonadotropin levels were determined
on 2nd day of post-operation. One week was required to get the peak values of FSH and LH levels
were observed on 2 weeks after the operation.

These results suggested that cyclic stimulation of Kaufmann therapy might have some anticipating
effect on hormonal circumstances in hypergonadotropic hypogonadism.
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F Lo 1 Method
fElfid - TEfE - IRFESROIL, KO M %ﬁ? Edepot  E-depot
v E ABDRELTIRE & Ie > TR ES L. wr menses M?tmm%
L@ LHRH B 2 B9 G EHHNE o dik | — o — R0
BREDHIEFHEIC S KDESE bicbLic. T sampling 4 A A

PerbX & DR8> feed back #gHE 1o\ ~C % LH-
RH test H:IRAL £ v ORERC XD E < OF
ERELNEIROTEDDOHD. L O TEIER
BEIMSE & < W PNBA AR T B4 A R B3 3k
WEN AR, CORBIET D HREORES
ERLTWA.

bivbiud Kaufmann Y 25 DRRMEEE T B2 4%
BitEwe b 2 528 %, 1 LH, FSH, estradiol
(E) fERIBE L UChiEt L, RCESEEA
o LH, FSH {HOBRESY, AT A Fk
N v EEE O MAPRHCREE wow T BE
U, DPBLMEEET BE 4R A RERE DIRRB D —Eic 2 T
HETOEREAAIL.

IR, Hik

SIRIT19RE D H35RE E TOR T BE4EAFELLE]
T, ERFRMER-BEEERL W, 205
B 2 BN R AEMAE AR, 9 BRI A RRE
T, WFhdbmmA LH, FSH fE X ) FRE 4 A
TEIE L HER S NIIERITH S .

BRI & LT Kaufmann $E#E% 17 5 8 6 B8R
s e v THT, EROASWRE
IB oo L, LH-RH test {707z,

estradiol valerianate 10mg (E-depot), 17«-hy-
droxyprogesterone caproate 125mg--progesterone
20mg (P-depot) DREEREHE W X D HRRH %D
ot =0, 10X b X A
FHa o< b, ik 3~5eycle f7ofctk, #
BRI Z T, RIEEAEI© daylOwe LH-RH
test Z{T\, S HIE OH 1 BREECKY 2 7 AR
B2 TWEBxBE L., MK~ Y vingk
MEBEBEROSEEL, Mm3fiT—20°C iR
L.

i LH, FSH (I—HifkEk RIA (B81 -RI),
ik E, 13 E,-RIA Kit (CIS, #1-RI) &= X b
FIE L7z, EpRIA Kit ofIEBE2W»TULT

&— l-cycle ————

M2 LH and FSH levels before and after
withdrawal bleeding

mIU/ml mIU/ml
GESTAGEN W.B. E-depot W.B
T P-depot " 7"
150 P 150
LH
100 p 100 b
50 f % 50
ol &———¢ oL .
before after before after 3 cycle
nIg/ml miy/ml i_\l
80 = 80F
60 b 60 b
FSH
40 P 40 -
20 P | i 20
o &

A 2 N .
before after before after 3 cycle

TR LAY
A

1. BARBAOHAT v A P vEER]
w54 LH, FSH {&

X270y, 51 B4 AREIED gestagen test (6-
dehydroretroprogesterone 10 mgx 5 HfE) #i, ¥
YO sE Mm% Day 100 LH, FSH oOff % 7~
L, A DECEEEEZRD D,

24, $I1EEARE © Kaufmann HR%
Fi¥ X O E-depot-+P-depot #5112 X % EFEH M
#%, X5 Kaufmann 3k 3eycle 8, kI %
Day 10> LH, FSH {HD0ZE# %/~ L7, LH,FSH
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3 Results of LH-RH test before and after 3
cycles of Kaufmann therapy

BEFORE AFTER

=
T

0

300

FSH
200
100 L /,_r/‘

Eh 1 EO HBHMERS L, 251 3eycle
BixE I Bl L.

2. Kaufmann g% o LH-RH test

X 3 £t Kaufmann ki LH-RH test %
AL, AiffE: LH 137.1454.6mIU/ml (mean-+
S.D. LJF#E) FSH 91.3443.6mIU/ml ¢
7o, RBIL4FA high-good AR .

X 3 A1 Kaufmann $EE © Day 101 47
72 OTHY, RfEIE LH 21.74+12.5mIU/ml,
FSH 22.5+10.3mIU/ml CHot-. * Kt
LH X normal #U 4 5], slightly high-good #l 1
BICH>7-. FSH X normal #l 345, low-poor Fl
1, slightly high-good %! | fF|-Ch21-.

3. Kaufmann oo LH, FSH, E, {§

Kaufmann ko> LH, FSH, E, fHo&j %%
H B LRD 2R KA S hic.

a) Kaufmann $E@Edic LH, FSH 238E 25
L7l

1675

X 4 LH, FSH and Estradiol levels during Kauf-
mann therapy
A: E-depot. XXX: withd, bleeding.
A A: E-depot+ P-depot

mIU/ml

100

S0P

1 " " " . L
A AA XXX A AA XXX A AA

mIU/ml
] A
100 FSH
50§
ok 1 i I 2 'y "
A AA XXX A AA XXX A AA
pg/ml ESTRADIOL

100 i :

0L 1 M L " 1 I
A AA XXX A AA XXX A AA

X 4 &= E-depot % 7zi% E-depot+ P-depot #¢5.
Rrie LH, FSH 23\ EEZ R L fl &L
fo. T LH, FSH L 31z 1 cycle o E-
depot FEFFITITRRTRE L2y, 2 cycle B
E-depot ¥ EFFICITF7 ER L TED, cycle &
wEDEREEEL, Lkt FSH 2EH
CHhbhie., Fic B, BAMHEEICIIIIEHE
Zh EDTW.

b) Kaufmann ki LH, FSH AMEfEH
H 2 el

1 cycle Hiz LH, FSH 23E{HTHh271-HT,
E-depot #¢5.%%10H H CT% %7 E-depot It X 5
ERIHISFEHRR L, cycle #Eh5BCEME T
DOFER S5 R L. Z OfFEE FSH 128
ThHhole., 2B E, {8k, 2~3cycle B
O E-depot #xE5RiL, AifEER U, SLLEIE
ERLICBETH O, TDI0HE D E-depot
-+ P-depot £ 5134 4]100pg/ml DL B /R U=,
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K 5 LH, FSH and Estradiol levels during Kauf- ¥ 6 Estradiol levels before and after E-depot
mann therapy injection
A: E-depot. XXX: withd, bleeding. .
A A: E-depot+P-depot 1 m
miu/ml 400
100 3 300
LH 200
100
50 b
b 0 n
\: 14 day
0 L;. . T b4 - e— pg/ml
A AN XA A XA A
mIU/ml 00
“T FsH 300 FEMALE
200
50 fr 100
0 1 2 1 N . N . X 1 N 1 L
E_depgce 4 6 8 10 12 14 16 18 20 day
3 pg/mi
° 1 It IR
pgim 400 3CYCLE
ESTRADIOL 300
200}
200
100
100
0 i A 1 1 I : " 1 i 1 1 i
T2468M2463md
ol T Y Froepot P depot Y
A AA XXX A AA XXx A AA P
4. E-depot fili:tko E, f X6 X7 LH, FSH and Estradiol levels after 3 cycles
a) FHBETF of Kaufmann therapy
ERBT (27~408) 34 1o E-depot % Hiik
L, ool E, {E 2 8#iekin LT HEL 2
o [
fo. BIEIZF549.3422.7pg/ml TH Y, B HA ol
©400pg/ml L) Ex7RL, 6 HHicix 1 F143150pg/ 10 f
ml T, ffid> 2 BIi%75.0pg/ml, 30.0pg/ml & KAl sof
i B EER R L. 8 BB 361 & bR B S e N B BRI
71') EOVC PR el - week
FSH
b) 5511 o A A ol o
B EEAEED 1 fliconwT a) &ERIT o f &Y
. N
Dfc R, HifE 31.8pg/ml THOMA, 6 HH N
(318lpg/ml, 8 H H1395.7pg/ml, 12H H1343.1 B S R R R BRI
pg/ml THDO7. pg/ml
¢) Kaufmann & 3 cycle H 200 b ESTRADIOL
3 cycle Boghx% 3o L. E- 150 |
depot ¥y E.Hij19.7+8.6pg/ml TH>7=H> E-depot 100
5410 A% ©$90.6:£5.8pg/ml & ¥ 7 &% l
ALTC. beforecyg:]E 1 2 3 4 5 6 7 8 9 10 kn
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5. Kaufmann #Ek3~5cycle B 54K 11 HARE
o> LH, FSH, E, { K7

3~-bcycle ©» Kaufmann v {72006, &
1T 1 BRI ER LD & % 172 TR O PR OB
G2

LH 3 KE8%5 23 3~ 5 BREI% Ik §ifE w b &
h, FSH X2~ 4BREECET L. 788
U EDEfEZ/RTEIB3FlICALDR, £D5H 1
iz LH, FSH L L, ¥7fio 24k LH #*
otk FSH 0L &b iz,

E, fEX K2 2 B §ifE b &2 T
WieAd, 1HIE S BiEE E TRER AL, ¥l
B 1BRHE T LD 189.8pg/ml ¥ CTHAREAL
o, D26l b X OERTERBIMA SR LR,
#E 3 0% Kaufmann §EEEAH cycle {707z
#BoKRIFIBPCHEOHARR M A REK L -,

6. F&BEAoMme LH, FSH {§

M 8 WIEH ARAN A AT 5 A OH P ELHE
Hiffigg ot LH, FSH {HOBIRE % /R L7cd O
Ths. FSH k2flE 32 BE»D EA %
MR, 6 HEUBIIRIESF b —1E L.

X 8 LH, FSH levels after bilateral oophorectomy
nlb/m

220 ,o."

180 .

LH 13/ & b2 B A2 ER YD, |
Bivk 2 BEE D 72 EAERC DO, 261E b
itk 2 ~ 3 8RS B hot flash %3 L Lic P
REFERE R LIz,

5 =

Kaufmann EEIY, 232 COIBMEREPEINEPBE

JRBIERER L, PR O—FHhk L LTfibhbh

BE b 1677

Tz, FRIIEAT 2 A4 FRLE v ORI
-~ % negative feed back fEfHIC X Z4EIHE D re-
bound effect 1 X 2 BINFF R R 2 Hife L TTH
b oThs. L Lz oIS RRIELY,
% }= clomifene citrate %2 cyclofenil, PMS, HMG
e EDOBNIBIIERAIV AR S hicicwr, B
F£ T Kaufmann SEEEIIEE LCHRFAEE L L
TLHEINRD T ENEL 2T 5.

SCORRME T BEARECH LT, RE,
BIRE I EERE R LA LR E VDT LS,
Kaufmann SE%#HE L CHEHIZES & LT
DEEDTHBDORBRTHS. LrLZ DFE
3, B LR aiE R BB & & TOER
RUEH -2, ¥RREFIEROEMC &
I, X HIT osteoprosis OFFFICh /B b
AT\ 5. Lindsay et al.!® I post menopausal
women |2 % LC mestranol 24.8ug/day 5%
7\, 54ER follow up L7z & % ¢ osteoporosis
DFPRREZ#E L, plasebo FLZHE L TH 5
BHTIEROEX b O THREYAD TS, 0
X 51 Kaufmann BEEIINELS} O&E 5 2
LR LEHRTELRVEBDIS.

6-dehydroretroprogesterone (XA XINEIVEH 04>
7ous A gestagen A& LT 41 bR THRD, %
7z, estrogen R $ 4 7n < MEFAREAED gestagen
test LLCTHWORTWES., K2 Lick)
Z, 1 EMEASIECX LT gestagen test T
izl & D test Fijko LH, FSH (& < F BN
bRl holchy, H1EEAREIER, E-depot
+P-depot ¥ 5.%175 &, BEHHKY 3 HEE ORI
BB BHE D 2hb5bT, LH, FSH & 3 ic i bgi
fEX D EEEZRZL T\, ¥7-FSH kb LH ©
T SR T X O RKRL B2, Thik
FSH oJ5n il Shicivevd Xhix, X7
R L7 X 51 Kaufmann S OB 54k EH
ik FSH o B <L{BEALTV3¢%
Ex5L, LA FSH 33 e LFRHICAD
TWbB e, HHIIhIcRINE L g2l b b
Exzbhb.

Lz 5T LEH-RH test (SAEBEIRAE © REE L
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1678 ORBEMEE 1 EE ARE X+ %5 Kaufmann ko EH

ZENCII KT Z L OTERVERER L LB
TR—BRALED O LD DT 5. 0 test
EOWTI I ETHE LTERL?YD, bh
it LH-RH test @ ML ok £
BERELTUTOSNETHDEEZELTED, §EELD
Erl OB D\ T, gestagen test §ifg, B I
E-depot+ P-depot # 5. Rijit%, & & 1€ Kaufmann
AR o LH, FSH {H, 3 X' LH-RH test
DB X BT L.

T ORER, BT EEARIE T 1 [ED E-depot
+P-depot ¥4 -C{HARH M 2> < Ol £ Tid
T LH, FSH & i (X #1%] EhTkD,
Kaufmann 3 cycle B b+ L EoD
WE A T\ . F 7o Kaufmann FEEERTH O
LH-RH test THRD D% —vHRI BRI, |
i34 Fhs high-good A 7R L #z4%, Kaufmann
PEEEE I low-poor Hlips B slightly high-good
Moz —vEprsLiz, 20zt E, Kaufmann
FERR SR IERP oKD ORKR, K7 TRl
7eX 5w, FSH X2~ 4@k, LH 13~5
BB BR LB ET 2 L xE L Hb
®hHE, EEIERARIED LH-RH test 13
Dig &b 1 AN B ARENE, 3T7hbb
B VRS X A HEBHMES L WEIEEY B
TIIhbhbRETHDEELDIRSD.

hypergonadotropic case DOJEERICE 3% T
DI, BORERR 55 W& 20\ Ohkbh
%. Falk? QRFTV 5T EEARIETE, {8
MDIEHE T, Uh>% gonadotropin {EH7S menopausal
level & ER LT 3flxHE L5, Fio
Polansky et al.!V 3 E, {H(XIE% T, hypergon-
adotropic 7oflic B, #¥E U CIEIR ©F D74l
AL T D, Shapiro et al.? (3T B AL
FEIZX L, estrogen progesterone ik % {7\ ME
BBl w4 L Tk, Polansky et al.!V
L AR IPH A gonadotropin =%} L, hyposens-
itive 7n case DFFELEHRRD T\ 5.

Polansky et al.'V X JUBL 5> gonadotropin [T
hyposensitive T@H % 7= hypergonadotropic 7g
BiE L oo T\ oA, estrogen ¥¥E.C gonadotro-

HEE IR 5305125

pin IH S, £ D, estrogen L5 D gon-
adotropin @ rebound ZIPE A Hlg U C BRI
DD T W ERRT 5.

O XS IEMTbhbh OS5 EIOEHAICS 2
B4 b 1, Kaufmann FEEE i E, fH23EE
RO BR EFR Lcflxiis, TokBERH
MfaHsite. 0 246 R[] Kaufmann EEkE

ITOkEL 1P ALSBWLTHREMY A5 &
EDCRI OB DO, £ D 5B 1 fFlik laparosco-
py T atrophic ovary TH5 = LA FERA I N T
% . L» L Polansky et al.’® o3 JiE T 1x 2
cm & BUWTIEFE IR /NE L, biopsy Tl follicle
MBONHLINZ ERDH D ERNTED, bhb
MO 2 FIeDONTHEBRRCERZIDE LB D
5.

Kaufmann B0 E, OFA L ¥ 2 i(E
i owTi, Fofn JPEI ¥ 72 estrogen
HEEREIN S LT T2 TE ), Kaufma-
nn FFEO X 5 PR~ rythmical 7ofldg 2 5 %
5o R, ¥7-, Kullander®? 23 rat “C estrogen
VLIP3E 1T 8\ > T gonadotropin DR IE AR @
WETHD ERNT D X5, F1EEARE
DI b estradiol 5T 5 & & 4% JUE i fd]
O L 5 %2, 51 Kaufmann EEREBIC
LH, FSH % rebound 1z X » LR L, I A EL)
R 5 2 L X0 CRURAER S hicn gt
REDBEZLLND.

FDORMREELIEAT » 4 PRI
BETHBEVELOLRADT, bhbhil B
T, BIUCHEIEEARE Xt LT E-depot #
Lk olt B, [HO#ER LG L. £ DOkR,
BFclFEcidr bHEERT 505, B1EEA
PR WL RPFERAET 2 fl i bh, K
6, TeRLIISBEAEZELRDLRIC. Zh
oA TF e A4 Fhare vy O, FFEE OB
B BT 5 0 BOERE OEAER, EidiHic
FIHADWEAT v A VL VRBEER DOER D
HriinEBnEzbh, L CEBEETRMPES
LDREERELZLRS. TO X UL ER
ARIETS, To—HikmAic E, 23k Rich
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X5 IREBIC DT\ 5 & Db B B ATREMESE
z bhic.

EHAREEAYE L@ A Ol IiE RS b
%o LH, FSH [HO#B 225 L, 261& bif
#2HBECR EREREZRL, 1601 BEZ
75 b= E LK. ¥/ LH & FSH D=L
10z LH, fbo 1 iz FSH 5% RL, —
FEOMFFAIL DT, =D X 5 kgt Ka-
ufmann $EHEC L B, M LH, FSH o 813
Bl b, Y7+ —ET503RWHET
H ot SRR X BRENCEAT e A
Frhe vhlmsrbERT %, KO feed
back b & feicdtBbhd.

BT EEABREIRIBOEEAT a1 Far
= v T h B feed back BEFE 237 D JREB
IS XhT\wb &, E-depot+ P-depot 5.4
DIfiFEA T v A Fha e vV OHEBIGR A2 ITTH
NTCWBZ ElE Do, I LH, FSH o |
AEEBRANCIENR, @B EELLR
5.

Hunter et al.® 3PVEERGER A 4727 flic estra-
diol-178 100mg % implant 3% %, LH, FSH
D BH 230 Shnas, implant Ui B T
%, FSH 125 A%, LH X28M#»H AT
HIEERMELTB. Fio Aksel et al.® I,
PRBAREERTE @ vasomotor symptom D BH 5 B & 7n
WEEofEz i LH, FSH, estrogen {HDZE LR
»Hifeaorent, INEGERE 3 HE 2 5 LH,
FSH hic bR Lig®», THERITEBE ©
level ICEEL BT 5.

Goldenberg et al.” T, FiEEERKET I OE
ET3F L L wWgE ol LH, FSH {H % i
L, BT 5812 FSH (MEBEHERC, 74
Lic W TR ESBEFRIRCHEC T b s 5,
LH {#H!¥ FSH {3 Y BT H ¥, overlap
T5EBRNTS.

DX 5w FSH {HIZIIE o RAE% LH {H X
D AL, FREAT e Fhre v
Sl cd LH X BB AZT 5L, Lih
DT TEMNR - JVERD feed back HiHE % 775

BHE i 1679

MRS ORERL, LH X v 4 FSH 12k
NI BEHECIEBTELOTIRRVIEEZLDR
5.
PREMSE T EEAREORKE & HE LT
i, PIREET EREARECHEN, FELIERT
Kb, SHBRIEFAYER, ILIEMEEF IR
HZLEREASIDTHAS.

RO AR E Fo5dbi v HB IV W 81
SCATAV Y~ FHEFRCEHT B L L, KR
ZERMRENRTE, RRKEFEOB I CRHHLET.
o, T2 0BEBABE K SWT I v o 45
ZEMI L EELC B L ET.

REABLO BE & #20 B AREFLSRBE L L O
ool H AEMBARNZELSAMESGL TR 1T %
WTREL .
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