Research of Contraceptive
Agents tor Female

ok OB HOWOW %

\

¥



=z ( il (2L > 1. —!
W : I3 Y ':r ;%

14 S : bl
7805401 | > E:é
7}

Selected Papers on Planned Parenthood™
Vol. 10
Research of Contraceptive
Agents for Female

Apr. 1977



Estrogen Potency of Oral Contraceptive Pills , ... 00000000 R A
OEER KRN ERAE '

- XPRE,NARKAORBAL HHT EYNE, RREMomg 5258 BT
76meg, ﬁﬂﬁﬁffﬁﬁgﬁs N ZBRHE —RE 50mog=1 K)TREL Y 4.88 1, 18 FILIRIEN 0.6mg
Z M W 60mog MERCIRIE RSN 0.81, ZHAH 0%, 0.00155 MAMBHBEKBERS
HEBRIAEHES, FERERBEGIR, 2 18 R RRUAHTLRMER. ZHH
M. PR STRERE S AT, R EMBRAREN A, RESRE
s ORGRERE R EeHBBK, ﬂﬂt@ﬁ"—?“ﬁ?ﬁfﬁwﬂjn#*ﬁﬁlﬁﬁ. ﬂﬂ'ﬂﬁﬂ _
@ﬁﬁﬂ‘ﬂblﬁﬁﬁﬁxﬁ. —I'ﬁfi}ﬁﬂiﬂiﬁgﬂ&ﬁﬁﬁfﬂ. i v _

Radioimmunoassay of Serum d-Norgestrel in Women Following Oral and Intrava
@nﬂlAdmmlﬂtr&thﬂ cececcssscssnrscsssssee sececosecccse es00033

HXORWANSHG MmN 1S-BEREROEHLEANE : ' ’

28R 18-F SE b i MR BORS S B R 7 B, iR K R l&qaiﬂ&ﬁﬁﬂﬂﬁi ﬁ >
16~ FI 34k BE WA DA M AROR A 5 3R v 18- M ER W REBPB_BOKFEET N
£, HEREDFEFFEH 18- PEYGEW 0 RRAUZLPHEB..

Study on bhe Acmon of d—Norgestrel as a: Postcmtal Contraceptwe Agent' o0 53
 E-SDEREMELBEERRREARANTER

Hi-18 B 2 e N0 o 5 80 202 A SR R S s ﬂiﬁ 4.631)s &. .41 802%_ "

W RGE, R 3.6%, RIERMEN 1.7%. FLIEQES ENR, EREE 12 %, 810
M2 K, &8, loauzae, u&ELHﬁﬁFﬁzmua, B2, 46X, B3R 1R 400

Vil .,



M. JASS s RESKNREESRN. HHNM. FHMURLENSE WL ARE
— . AERE A RO A . SR, HEON R R SR AR IR R A, T HL
LH $ 96 SMMRA R, EHPNRENERANRENGRZATR. B, W&
BB EEEBEEN SRR EN N,

Peripheral Plasma Levels of d-Norgestrel in Wemen after Oral Administration of d-
Norgestrel and when Using Intravaginal ‘Rings Ilmpregnated with d-Nortestrel. 67

40 18 PEREMOE AL 18- PEREMANB TN MM EDH 18 FE R
EWAKE S - : , -

= A a4 TRR 76 B 18- B R S LS L P B IR B2 I /DI, 2 /NBE A 3 /R
B3k 1.6—2 EMOL/EF. 24 METRIMN 0.4 EWTL/EFR AW TERRFRNY B
o4 —48 /NG Lo 2V B R P M, 16—20 T BUE M i (B - 30—40% . BRIFRMMK KR

PR,

Depo Provera: A review. . . .. ....cees0ce0sessesssccancessa8S

KRPRMIEMN: Kb , _ |

AT RMERT X TRAPAMGEENZ L, HERST PRMIERRKA 160 £
¥, B=AA—K. REMFXTESF A, RER S LH FIFSH MZUSRAMER.
f#kﬂﬂﬁﬁ&gﬁﬁﬁﬁﬂ,?ﬁﬁ%m?ﬁﬁ.#ﬂtﬂmﬁﬁmﬁﬁﬁmtﬁﬁmﬁ
AR, RS RN KRN 125 (ERXFD. RESOARLEDE, AL
sRAAAN RGO RES, XBEIRAHRRAE L R REEMAMM X
EBEREER. FERARRSUEERER, REMREGRTR, HBARTARY
Wi, BHLAAEUUKELEY A SRZM, FLRSHERNAEHTM.

The Effect of Depo-medroxyprogesterone ‘Acetate on Pituitary & Ovarian Func-
tion, and the Return of Fertility Following Tta Discontinuations +  «« s+ =+ +e 103

PR E k098 M AR NS M LU BT B W h RN (R

ALZRSIAT 67 ﬁ?ﬁ‘é&)’Cﬁ. mﬁﬂﬁu’F{Eﬁ*ﬁﬁs (1) SR e LM, XS B
FaRBRNBEEFH TR, (2) 3¢ MR GR R RBCR R, SREHX PR, 3
ﬂiﬁﬂﬁﬁi%ﬁ%mﬁ%ﬂﬂﬁlﬁ; (3) MY I BMEHEMBRR, EIHLALM
%ﬁlﬁﬁﬂﬂfﬁ?EH%&&&Q&&Mﬁ#‘E@ﬁ%%ﬁ“E?ﬁ. (4B EHRA/RE T
RS, Eﬂ&éﬁ%ﬁﬂi&*iﬁ%ﬂ_ﬂzﬁwﬁﬁﬁﬂiﬂﬂﬁﬁs ¢5.) {8 2 18 S T I U I 7 1
B, X —77 AR Ak kT2 A, i B & 2P 9% i B 16 5 B A A R BTG R

< viil



«/Interruption’ of Pregnunoy in Rats by. Vmous Fluoroandrostane Denvahm 00135

HGHI(@ﬂﬂﬂﬁﬂ:ﬁﬁﬂ:talﬁﬂ

Fluorohydroxyandrostenedione (FHA) i F’luoxymesterone {1388 100%;%;]&!, [/}
Em2 p-6598 FI*’F%E@EM&H@&%. ERDUNXRFMHT, & oa Wik H R
/&, FHA, Fluoxymesterone 71 B2 u-6696 EX 07 h B 1k B 4 SLL R, M B AL,
6~ WALy FHA E2¢% A Fluoxymesterone 9a—flnoro-l7a—methyl—53 androstane~3a,
’dw.nmdﬂ??ﬁﬂmxgxm.exauwawmu§Wﬂﬁa$ﬁnmxﬂm*a '
BRABRTFEERBE BT - 200

X RPFS P IE  FHA (bk!&ﬁﬂ 3 iﬁ 7 B 8Yo %E)H:E K&ﬂglﬁlﬁﬁﬂ Fluor-
oandrostenes A%, % FHA ES)M!*.’PH‘ He 29 9722 30 E@Kﬁﬂlﬁd’. RAE 190%*1’*!:!
Bk 2.5 F3L/100 LiRE, Ht, ﬁﬁﬁﬁhﬁgﬁiﬁﬁﬁ‘“@?ﬁ§¥w¢ﬁ

, )

Some Biological ‘Properties of RMI 12936, a New Synthet.ié Antiprogestational St—
eriOd. ..""‘O-c © 9060000 0000000068000 00°5.0060660606060606000eé&0 00 .153'
-#tnennnatmn.RMImm%,mx&sw*wu ‘ :

- RMI 12, 936 & — R H 05 A\ L6 5 &, $Iﬁﬁ$TEﬁkﬁ.ﬂﬂﬁ$ﬁm. u&?ﬂlz.
RME BRI, RMI 12,036 Eﬁﬁ?ﬁﬂgﬁ@ﬁﬁiﬂi, ‘Eﬂﬁﬂﬁﬁ?ﬁt{ﬁﬁe i3 8 BT ]
i, MENFETHEE, EFLILERMER, HERAPREREBHRE. HAZN
HABERIEIR, iﬁ.ﬂ}l@ﬁ&g*’”ﬂ&@(ﬁm} Fﬂ%ﬁ#ﬁéﬂ?@!ﬂ?&ilﬁwﬂg?&ﬁiﬂﬁﬁﬂﬁ:ﬂ_
ﬁﬂg. e dw !

RMI 12,936 ﬁlﬁiﬂﬁ)\tﬂ% FEE R,

Termination of Prognancy in Macagues (Macaea Radiate) :

Using: Monkey .Antiserum to Ovine Luteinizing Hormone.cs s -+ cososee ;71

AR GT 4 W1k 5 AR I 1 % £ 1 B3R I :

& B R LR R R BB A AR R B S, o b A8 T AR B R A R A R
o EBNBRIEIRAY 18—20 R & X FIHU LT 3] A2 3% riv 38 P MK - 5 35 16 466 0 573 i o, %
BIERA L, FEXEIR 26 K LS 5 MR AR 4% Ak SE 1R

Effect of Administration of Anti-serum to Luteinizing Hormone-Releasing-Hormone
on Gonadal Function durmg the Estrous Cycle in the Hamstor = >« e * vur a4

Iﬁﬁﬂlﬁ&ﬂ?ﬁmiﬂﬁﬁ&mlﬂﬂlﬁ#ﬂ%ﬁﬁg&! i

ES A HRHRA BARYAE T BT B B2 T SR BK R AT £ Rk A R R %ﬁﬂiﬁ‘fﬂéﬁ
Wi O, AR RREE 12—18 K, ARG A R, ME = BEAIGR ST B M AL E W L
SEFF VAL AT AR EREPAANHENET, ERAMARNMHRIMR .
BT 5 0 B g e, j



° Abortifacient Bffect of Btercids from 'Ananas Cvomosus & Their Ana.logues on Mice® 193
M5 (Ananas Comosus) £ kB 3t 2 I MIEY BB SCBE * POLR R
~#xmamww%w%wu&nﬁAﬁﬁmwmmmwﬁmﬁnm, - g
'*%%ﬁm,ﬁﬁﬁﬁ@%%%ﬁ%ﬁﬁ@i&ﬁ%1%%%&%#~E%E%ﬁﬂ.ﬁ'
ﬁ*ﬁﬂﬁﬁﬁﬁmﬁmﬁﬁ~vimmMiﬁm.#ﬁ%%%%#%ﬁﬁ?%%ﬂ&ﬁ

¥ rise _" ;‘.g‘ "}‘f v .“‘;-" ] “ i

Contraceptwe Polypeptld from Hamster Zygotes Seguenus of Amino Acxds in the'
Compound '-"""'---.....-. 196
anle*¢ammnasm,mbang:d#num nam e o
M R A0 = 40 L R Y R — N TR R E AR SN. BERkE MR M§§~

MARMEEARER, AXAFTXNHBEAERELSYTHEFBTE.

Oral Contraceptives and Vitamin" ATeViEew ** e s e e s osecensns .

ORBEBS/ER :
E#ﬁmumﬁ$%%ﬁﬂMﬁ¢$$§Ammﬁ,M@¥$BE%%E£AmeE
ﬂ&%%m,
AR Baﬁﬁ%ﬂﬁﬂﬁﬁﬁﬁﬁ%ﬁ@%%‘%ﬁw. ﬁ@ﬁﬂﬁﬁ%l@ﬁwmfsomm ‘
KB B THEHK., :
mﬁﬁm,Eumﬁ@%Fimm$ﬁﬁﬁmﬁmﬁﬁmwAmiﬁﬁﬁiﬁ. l
ML Bua VR LLRREER, 3SR & MR E1 e e i o s, LK A (R P
BAGHREX, DBEELTERETOREBRRESE,
1mﬁAﬁﬁ$%ﬂ%ﬁﬁmﬁ¢$iﬁﬁME.Bﬂ@&ﬂ&ﬂﬂ.ﬂﬁﬂﬁgtl
E R
iAEﬁ@¥¢,mw¢&*u¢1um£mwm¥m&n,mwmr&&mﬁaum
. :a;uj fﬂjﬁﬁr(@vﬁo 02—0.03 %E)E‘J?&%EB, LRI

Safety of Contraceptive Methods: Amenorrhea. Sleeeesiaalahiae e e 208

BRAFERLENFR: REEAE

BRORRZATIRMHASHFYE, BSAENRANRER. BT FSHMNRLESR
AREEL, BRATEENEESTASTANMKBIELRZHORA, ERHHEAR
M, 5T RABAHTEMARHRETR GRS D RBEE W EE, KK
mumﬁamﬁm_¢ﬁﬁnmmmgwﬁgmﬁ%~ﬁ&.ﬁﬁwﬁ.ugﬁ#ﬁﬁna
TRSES RN N 2R ERTHESHNE ., S h oA BRAR— 2R,



. \. .
Reduction of the Oral Contraceptive Estrogen Burden by Alternsse Day Estrogen
' Admi!ﬁstr&tion. '0"iolv:occoooo-uooooooooo-o-oono-.o.-ooooo-215

MEOMBARURADEMARBIRONER,
BTFARES A DRENRLUNHED, AEKSR{GTRIRADBZHHAER.

TAEHAZSEXAPRERHR, RRASART, RATEOREBETRE O REX
T 248 02 B B R BB R BT 1000 RUAKIIRT 12042 MAKA, BA
8 AKESR, 2 PUERRH TR XK. BT HMMAER, —FEREN 10.6%,



CONTENTS“
B .2

The Pharmacology of Contraceptwe Agents... 1
BEBXHE Y |

(Annual. Reyiew of Pharmacology, V. 14, p. 413r—434 1974)
Estrogen Potency, of Oral Contraceptive Pills S e e s 2 23
 ORBRERA M RKIE Ry ey

(American Journal of . Qbstetrics & Gynecology, ¥..121, N, 1,

p. 15-83, 1975) .. i |
Radxo:mmunoassay of Serum d-Norgestrel in° Women Follow:ng Oral and

Intravagmal Administration.......... T RVPE RORUPN. -,

394 I P 2 EwmﬁlsmEM%mwmmﬁﬁwm, .
(Contraception, V. 12, N, 3,. p. 279-298, 1975)

Study on the Action of d- Norgestrel as a Postcoital Contraceptxve Agent . |
‘bl&@%ﬁ%ﬁ#ﬁ%$ﬁﬁ@%¢mﬁﬁﬂﬂﬁ
(Contraception, V. 11, N, 1, p. 31-43, 1975) .
Peripheral Plasma Levels of.'d-Norgestrei in Women after Oral Administra-
tion of d-Norgestrel and When Using Intravaginal Rings Impregnated
. with d1-Norgestrel R PP PIPP PO X
HEOMR 18- R BERRfE A & 18-H %ﬂﬁ%ﬁ%ﬁﬁ@%ﬁﬂ‘%m;% 4‘99,‘18"

FR B R i 7K V- bo1gsR Yo lurw
(Contraception, V. 12, N. 3, p. 261-278, 1975) bitasan i aenas
Depo Provera: A Review.. ..185

KAFRMESN, 5d o AR R

(Contraception, V12, N, 4, P 377—394 1975) ——
The Effect of Depo- medroxyprogesterone Acetate on Pituitary & Ovarxan

Function, and The Return of Fertility following 4Its stcontmuahon..,

A Review - ... weorebes sxmyasimpuons pessee 103 7
$@ﬁﬁi¢ﬂ%%% W%m&@% iﬁﬁmmﬁsﬁﬁ

(Contraception, V. 10, N. 2, p. 181-202, 1974) _
Secondary Amenorrhoea after Oral Contraceptives—-—T'reatmegt and Follow~up...125
I B 27 245 5 | A2 B 4k K Mk PR 2 ——ia 7T RO B

(Contraception, V. 11, N. 2, p- 123-132, 1975)

C i



Interruption of Pregnancy in Rats by Various Fluoroandrostane Derivatives...

&N (1) @S RATIE %L KB RER
(Journal Reproduction & Fertility, V. 39, N. 2, p. 319-327, 1974)
Steroid Methoximes II: Antifertility Activity of Norethisterone-3-Methoxime
in the Rat .........

SE&RBLEEHAD, ﬁ&lﬁﬁ-3—qﬂﬁEd<ﬂ¢Bﬂ#Eﬁf’ﬁﬂ§
(Contraception, V. 12, N. 5, p. 511-515, 1975)
Some Biological Properties of RMI 12, 936, A New Synthetic Antiproges-

tational Steroid .
—'ﬁ’ﬁ“'ﬁiﬁ‘liﬁﬁiﬁﬁi, RMI 12936 W%@E%¥ﬁﬁ
(Journal of Reproduction & Fertility, V. 43, N. 3, p. 505-513, 1975)
Anti-Luteinizing Hormone (LH)-Releasing Activity of Several Analoges of
LH-Releasing Hormone - ' !
Rﬁﬁ:ﬁﬁéﬁiﬁﬁ[ﬂ#&ﬂl%ﬂfﬁ%ﬁiﬁiﬁiﬁﬂﬁgﬁﬁ
(Fertility & Sterility, V. 26, N. 6, p. 554-559, 1975)
Termination of Pregnancy in Macaques (Macaca Radiata) Using Monkey
* Antiserum to Ovine Luteinizing Hormone
FRBR 89 372 38 e 2 A R 1 17 2% L B AE o
(Contraception, V. 12. N. 2, p. 137-147, 1975)
Effect of ‘Administration of Anti-Serum to Luteinizing Hormone-Releasing

Hormone on Gonadal Function during the Estrous Cycle in the Hamster...

ﬁ'@iﬁiiﬁﬂ@‘?‘ﬁmfﬁﬁﬁéﬂiﬁﬁ]ﬁﬁmqlfﬂimﬁﬂﬂgﬂélﬂ
(Endocrinology, V. 98, N. 2, p. 490-497, 1976)

Abortifaciedt Effect of Steroids' from Ananas "Comosus & Thexr Analogues
on Mice " .
MW’HR%%‘SM%"P&HXWQWW %ﬁfl\ﬁ*&hﬁfﬁﬁ‘]mh‘i
(Journal of Reproduction & Fertility, V. 46, N. 2, p. 461-462, 1976)
Contraceptive Polypeptxde from Hamster Embayos: Sequenes of Amino Acids
*in the Compound .. :
Mﬂiﬂ“?qﬁﬁmﬂ‘lﬂﬁkﬁﬂt {’CA%B‘JﬁEEﬂFﬂ?kﬁ
(Biology of Reproduction, V. 12, N. 4, p. 504-507, 1975)
Oral Contraceptives and Vitamins: A Review .o iiniiiiiniieieniniinannainneee
ORBRABSELER. 5k
(American Journal of Obstetrics & Gynecology V. 121, N. 1,
p. 84-90, 1975) ‘

Safety of Contraceptive Methods: Amenorrthea ..o.cocirminmnciiaiinmuiniseeneenn

BRGERAROTRT. ABEE ,
(The Journal of Reproductive Medicine, V. 15, 'N. 4, p. 1563-157,

1975)

. iv .

135

.. 147

...153

...164

. Iy}

184

S | .

...196

172

209



Reduction of the Oral Contraceptive Estrogen Burden by Alternate Day
Estrogen Administration.......... AP A 3

oY= Dﬂﬁﬁﬁﬁﬁuﬁ’yéﬁﬁﬁﬁﬁ%ﬁgﬁﬂﬂiﬁﬂ
(Contraception, V. 12, N. 2, p. 155-174, 1975)



THE PHARMACOLOGY OF
CONTRACEPTIVE. AGENTS

"W..D. Odell and M. E. Molitch

Division: of Endocrinology, Department of Medicine; Harbor General Hospnal UCLA
School of Medicine, Torrance. California

INTRODUCTION | 19 oif

The number of publications on.contraceptive and antifertility agents-is;increasing
every year; We have attempted here to review: some aspects of the pharmacology
and physiology of:the agents.administered to women, We: have avoided diseussing
minor. modifications in dosage or techniques;of administration, but instead have
concentrated on classes -of compounds: and selected examples. for. illustration., We
have eliminated discussion of prostaglandins used for.abortion and the recent studies
" of testosterone or androgen. treatment of males; the latter has had no;clinical trials
of contraceptive eﬂ'ecnvengl or acceptance. We apologize for these large omissions,
and our selective view; our.task was largc and our 'space limited.:

HORMONAL EVENTS DURING THE NORMAL MENSTRUAL
CYCLE

A discassion of the mechanism of actions of (:ontraccptw'c steroids administered to
women is most easily undérstood in context of the physlology of the normal men-
strual cycle. Figure 1 deplcts the hormonal events occurring during a typical men-
strual'cycle. These events are centered around ovulation, which is arbitrarily drawn
in this figire to occur on day 14 (day 1'is defined as the first day of menstrual flow).

In thé‘mature o(rary, the primary follicle consists of an oogonium ‘surrounded by
a single layer 6f granulosa’ cells. 'Prcsumably, under the influénice of follicle stimulat-
ing hormone (FSH); '10 to 15 of these pnméry follicles undergo developmént into
secondary follicles; the granulosa cells proliferate to several layers thick ‘and’the
oogoriium increases in size during the first few days of the cycle. Through poorly
understood 'local (ovarian) mechanisms, dll but’ one of these secondary follicles’
undergo atrésia and one’(normally) is selected ‘for further - deveIOpmcnt The
granulosa cells of the selected follicle continue mitotic division uncer FSH stimula-

tion; and fluid accumulates between the'cells. At the preovulatory stage’ ‘the follicle
is Iarge, and the ovum, called a secondary oocyte at m:s developrnem stage. pro;ects
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mto the large fluid-filled antral cavity (1). As this sequence of follicle growth occurs,
estradiol concentrations increase in blood, reaching a maximum just prior to the
LH-FSH surge (LH = luteinizing hormone), These changes in blood estradioi
appear to be predominantly related to changing numbers of granulosa cells.

For a number of years after the development of the competitive binding assay for
progesterone, using cortisol binding globulin (CBG) as a binding protein, it was
believed that progesterone was secreted in low or undetectable and unchanging
concentrations during the follicular phase of the cycle (2/4)..CBG has a rélatively
low affinity for progesterone, and assays using CBG as the binding protein have
inadequate sensitivity to quantify progesterone in the concentrations existing dunng
the follicular phase. Many assumed that progesterone could not play any role in
control of the process of ovulation. However, studies from our laboratory G, 6
using more sensitive radioimmunoassays have revealed that progesterone concentra-
tions. fall :during the first_half of the follicular phase and rise again just: prior to
ovulation as shown in Figure 1. Once the preovulatory follicle has developed and
these estradiol and-progesterone changes have occurred, a surge of LH and FSH
(ovulatory surge) can be detected, followed by ovulation and trarsformation of the
follicle into the corpus luteum. During corpus luteum function, estradiol, progester-
one; and other steroids are secreted:in large amounts; and blood FSH and'LH fall
to low concentrations, lower than are observed during the follicular phase (7, 8).
* Several facts have ledito the conclusion [Odell' & ‘Swerdloff 1968 (9)] that timing
of ovulation in women is related to an-ovarian signal system and is not caused by
an'‘inherent! centrgl nervoussystem rhythmicity: (2)'During carefully studied nor-
mal menstrual ¢ycles ‘one does not obsérve aberrantly- timed LH-FSH ovulatory
surges (ovulatory LH-FSH surges only occur' whén & preovulatory follicle is ma-
ture); (b) during estrogen suppression'of castrated or postmenopausal women under
defined conditions, rhythmic discharges: of ' LH-FSH ,are not observed; (c)'if one
were to design a control system for ovulation, the ovarian signal-activated model
would be the most efﬁment indicator, ‘when a mature follicle i developed. To test -
this postulate, considering ovarian steroids to be the most likely hormonal signals,
Odell &, Swerdloff (9) administered sequential estrogens and progestogens to cas-
trate and postmenopausgl women. The estrogens suppressed elevated FSH and LH
concentrations and maintained them at a low level until the progestogen was added.
At this time an LH- FSH surge mimicking the ovulatory surge occurred. Subsequem
stqdus by Yen (10) in postmenopausal women. and by Weick et al.in castrate
monkcys (11) ‘have wn that estrogens alone can induce. ovalutory LH surges.
Schwartz (12) has sus%nanzed evidence to indicate that the prime signal in rodents,
is rclated to changing_ estrogen concentrations. Ferin et al (13) have shown that
antisera to estradiol, administered just prior to ovulation, blocked the. ovulatory LH.
surge; antisera to progesterone did not block this surge. A review of all animal and
human data is consistent: with the concept that the, changgng estrogen concentration
is the prime ovarian signal. Thus estrogens may act in two distinct ways upon. the
central nervous system: 1. in negative feedback to suppress LH and FSH secretion,
and 2 in “positive feedback” to stimulate LH secretion. Whether the negative or
the posmve action .is expressed appears 10 be dependent on change and-dose of
estrogen and the presence or absence of other hormones such as progestogens.

2
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Figure | Schematized depiction of the ﬂuéluanons in progesteronc (P), estradiol (E5),
luteinizing hormone (LH), and follicle stimulating horméne (FSH) during the normal

‘menstrual cycle. Note that P.in ng/ml:(10727g/ml) is-plotted on: a log scale in order to

show: the small, but significant’changes. Other abbreviations include, pg/ml = picograms/
mi (10742 g/ml), mlU/ml = .milliinternational units in terms of International Reference
Preparation #2 of human menopausal gonadotropm These data were modlﬁed from
Abraham, Odell, Swérdlofr & Hopper 1972 (6)
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DOSE OF ETHINYL ESTRADIOL
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Figure 2a Serum FSH fabove) and LH (below) in castrate female rats treated daily with
ethinyl estradiol (EE) at various doses between 0.4 and 100 pg/day. LH an’F'SH fell
with all doses of EE. but at the highest doses of EE a biphasic response in LH, but not
FSH was noted. :

C = castrate control. [ = intact control. Reproduced from Swerdloff. Jacobs & Odell
1972 (14). i .

Swerdloff, Jacobs & Odell (14), performing studies in rodents, have assisted in
clarifying the interplay of estrogens and progestogens. When ethinyl estradiol alone
was administered in large doses (100 pug or'40 ug/day) to oophorectomized rats,
the elevated LH concentrations fell progressively for 4days until day 5 whena sharp
surge in LH, but not FSH, occurred. This large dose of estradiol produced both
negative and positive feedback. However, positive feedback was observed only for-
LH; no coincident FSH surge occurred. When lower doses of estradiol (4 pug or 0.4
ug/day) were administered, LH concentrations were suppressed, but no LH surge
- occurred on day 5 or any other day. Thus, under these conditions only: negative
feedback occurred. If, however, a single injection of progesterone or 20-hydroxy-
pregnen-3-one" were given on day 5 in addition to the low dose of estradiol, a sharp

'This steroid is secreted in relatively large amounts by the rat. It does not appear to be of
major importance in women. Conversely, 17-hydroxyprogesterone is secreted in large amounts
in women, but did not increase LH or FSH in the studies in rats. Thus, different progestogens -
may be active in different species.



surge of LH and FSH occurred which exactly mimicked the ovulatory LH-FSH
ovulatory surge in-height and duration. These studies are illustrated in Figures 2a
and 2b. One may’ thus' hypothesize ‘that ‘estrogen 'secreted by the developing
granulosal cells during the normal cycle is the prime ovarian signal determining the
time of and triggering the LH ovulatory surge. Progesterone (or possibly other
progestogens) appears to act as a fail-safe mechanism, lowering the threshold for
estrogen stimulation of LH release. Progesterone (or another progestogen) appears
to be necessary for the FSH surge that accompanies the LH ovulatory surge under
normal circumstances. bt ;

Finally, the synergistic suppressive action of progestogens is' important. Numer-
ous studies shaw that estrogens alone in large doses suppress'both FSH'and LH but
do not suppress thent to undetectable concentrations (7-10). When FSH and LH '
are suppressed by estrogens to a maximal degree, the addition of large doses of a
progestogen (if positive feedback does'not occur) suppresses gonadotropins further.
This phenomenon is observed during the normal menstrual cycle sfter the ovulatory
surge; FSH and LH are lower during luteal phase than'during follicular phase (4;
7, 8). FSH and LH concentrations rise toward the end of the luteal phase as estradiol
and progesterone concentrations fall with functional corpus luteum death.

Therefore, like estrogens, progesterone (and in: various species possibly other
progestogens) acts in a complex way, both stimulating and inhibiting LH and FSH
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Figure 2b Serum LH after EE 0.4 ug/day plus either 17 & hydroxyprogesterone (17 < P),
progesterone (P) or 20=hydroxypregnen-3-onc (20=P). When a single dose of either P or
20<P was added to the 0.4 ug of EE on morning of day #S. a surge of LH was observed;
serum FFSH was also incrcased. N

* From Swerdloff, Jacobs & Odell (14).



release. Sawyer: & Everett. (15).in ;1959 first. demonstrated. this-fact in rabbits..
Because-LH and FSH: radnonmmunoassays were not available, they used ovulation
as;an endpoint and. demonstrated thal ovulation: mﬁ_estrogcn-pnmed rabbits was at..
first sumulnted by. progesterone and then inhibited. The explanation for thls»blphasw
action of both. progestogens andestrogens is unclear, but:functionally it appears that
once the positive stimulation or: release of LH-FSH. has occugred, then inhibition
or ne,ganve feedback occurs and persists unless progpnlogcns ito low concentra-
tions (or are discontinued). {

In.addition to.their-action as signals, for the reproductive sugtem, estfogens and
progestogens,of course have important other actions. Among theit other. effects are
actions on the-endometrium, cervix, and vagina in very specific ways to prepare for
conception.. Sperm_entry :through -the cervical os is- greatly affected -by- cervical
mucous structure which is jn. turn modified. by -hormonal means (16). ©nce the
sperm have entered. the uterine cavity, migration to the fallopian tubes; the:site of
fertilization, is in major part hormonally controlled. After fertilization has occurred, -
the. timing, migration.of the fertilized-ovum into-the uterus, and implantation all
require the orderly action of estrogens:and progestogens. Contraceptive compounds;: -
in-addition to modifying the hormonal control of ovarian:function, also may act on
these-later stages of fertility (i.e. sperm entry and postconception events up. to-and -
including implantation) (1).

CONTRACEPTIVE DRUGS FOR WOMEN"

The contraceptive drugs in clinical use for women are all either combinations of
or singly administered estrogens and/or progestogens. The estrogens used are usu-
ally potent synthetics, mesfranol or some derivative of ethinyl estradiol. The proges-
togens are usually 19-nortestosterone or 17-hydroxyprogesterone derivatives. Most
of the 19-nortestosterones (methyl group of carbon-19 absent) have androgenic
effects in addition to their potent progestational effects. Flgure 3 gwes the structures
of these families of stermds

Combination Estrogen-Progesrogen Cantmceptlves

The best understood contraceptives are ‘the combined strogen-progesgogen prepara-
tions. These are generally administered daily for 20 days, then stopped for 5 days
during which withdrawal bleeding occurs: Preparations that contain sufficiently
large amounts of estrogens and progestogens-act in continued negative feedback to
suppress LH and FSH concentrations (7, 8, :17,:18) to normal luteal phase values.
No LH-FSH ovulatory surge occurs to cause ovulation; no follicular phase rise in
FSH exists to initiate folliclé development. As a result of suppressed LH and FSH
concentrations and the inhibition of follicle development, endogenous estradiol
Loncentratlons in blood also remam low (19). The early studies of Rock et al (20)
and Garcia & Pincus (21), by directly, obserying the ovaries of women receiving
these preparations, demonstrated that corpora lutea were absent and that developed
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Figure 3 Structures of some steroids involved in the normal memtru.:l cycle .md uscd as

contraceptive agents.



