Hormones and sexual differentiation
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Abstract Male rats castrated on the first day of life exhibited predominantly

heterotypical (homosexual) behaviour after androgen substitution in adult-
In addition, an increased evocability of a positive feedback etfect ol

hood.
In homosexual men, an increased

oestrogen was observed in such genetic males
evocability of a positive oestrogen feedback on luteinizing hormone (LH) secre-
tion was also found as compared to heterosexual men T'hese findings suggest
that male homosexuality may be based, at least in part, on androgen deficiency
during a critical period of brain differentiation. In addition. we have found

significantly increased plasma follicle-stimulating hormone (FSH) and LH levels

associated with decreased plasma free testosterone levels in homosexual men. but
only in effeminate homosexuals. In view of these data, sexual deviations in the
human may be based, at least in part, on discrepancies between the geneticsex and
a sex-specific sex-hormone level during brain differentiation in prenatal
life. Methods were therefore developed for determining genetic sex and sex-
specific sex-hormone levels in amniotic fluid, in order to detect and possibly

correct such discrepancies.
Sex hormone-dependent brain differentiation may be mediated, at least in part.
by neurotransmitters, which may be regarded as local hormones of the brain

Interestingly enough, we have found permanent abnormalities of mating and

other non-mating behaviour associated with permanent structural and chemical
alterations in discrete brain regions of rats atter neonatal treatment with psycho-
tropic drugs known to affect neurotransmitter metabolism in the brain. Theretore.
changes in neurotransmitter concentrations and/or turnover rates induced by
psychosocial influences as well as by systemic hormones (particularly by sex
hormones), when occurring during differentiation and maturation of the brain,
. ler role

may permanently affect sexual behaviour, sexual orientation and genc

behaviour throughout life.

NEUROENDOCRINE CONTROL OF THE GONADS AND SEXUAL BEHAVIOUR

The gonadotropic function of the pituitary gland was first demonstrated by
Aschner (1912), who observed gonadal atrophy in dogs after hypophysect-
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sexual behaviour after unilateral lesion of the ventromedial nucleus (Roe-
der & Miiller 1969: Miiller er al. 1974; Dieckmann & Hassler 1975).  On
the other hand. lesions of the medial preoptic area—that is, of the so-called
male centre—resulted in decreased male and increased female behaviour in
rats (Powers & Valenstein 1972).

I'he following conclusions may therefore be drawn. Ditferent neuronal
reflex circuits are responsible for male and female sexual behaviour. In the
medial preoptic anterior hypothalamic area a sex hormone-sensitive control
centre is located belonging to a neuronal reflex circuit responsible for male
behaviour, whereas in the ventromedial nuclear region a sex hormone-
sensitive control centre is located belonging to a neuronal reflex circuit regula-
ting female behaviour. Some antagonistic interrelationships appear to exist
between these male and female mating centres (Dorner 19764 ).

SEX HORMONE-DEPENDENT DIFFERENTIATION OF SEXUAL BEHAVIOUR

As carly as 1936 Pfeiffer observed that in rats, independent of the genetic

sex, the lack of testes during a critical neonatal ditferentiation phase resulted
1n L‘j‘-kIIL' release of \‘_ll‘lhil.ll‘lt'l‘]‘ll] from the ,‘IIIJ]I.II'}A whereas the ,‘T'L‘\CHLL‘ Ol
testes during this critical phase gave rise to tonic gonadotropin secretion by the

pituitary in later life. In 1938, Vera Dantchakoff reported a remarkable

observation on sex hormone-dependent brain differentiation and sexual be-
haviour which was later confirmed by Phoenix and co-workers (Phoenixer al

1959). Female guinea-pigs, exposed to androgens prenatally. showed 1n-

» basis of

1 a

creased male and decreased female behaviour in adulthood. On the

these results, Phoenix ef al. distinguished an early organization period anc

postpubertal activation period.

Adult females of other species. such as rats (Barraclough & Gorski 196 13
Dorner 1972), golden hamsters (Carter er al. 1972; Swanson et al. 1974) and
rhesus monkeys (Eatoner al. 1973), were then also found to exhibit predomi-

nantly masculine behavioural patterns in adulthood after androgen admini-

stration during critical organization periods. On the other hand. Grady

& Phoenix (1963) and Harris (1964) reported that male rats orchiectomized

shortly after birth showed especially strong female sexual behaviour when

treated with oestrogen in adulthood. Similar findings were obtained 1n adult
male rats which had been treated with antiandrogen drugs during pe rinatal life

All these observations pointed to the significance ot
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Per cent of initial LH values

FIG. 1. Serum LH response to a subcutaneous injecti
body wt.) expressed as a percentage of the mean initial LH values in

oestrogen- or androgen-primed female and male rats (means

feedback effect on LH secretion on the other (see Fig. 1).  After a single
injection of oestrogen in postpubertally castrated and oestrogen-primed
female rats a distinct surge of LH secretion was evoked, while castrated and
androgen-primed females displayed a diminished and delayed surge of LH
secretion. On the other hand, postpubertally castrated and oestrogen-
primed male rats exhibited only a slight, but significant surge of LH
secretion, whereas castrated and androgen-primed males did not show any
surge of LH secretion after oestrogen injection. These findings suggest
that the evocability of a positive oestrogen feedback action on LH secretion

e—— castrated and oestrogen-primed female rats (n=8)
e———e castrated and androgen -primed female rats (n=5)
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plasma concentrations of LH were also observed in homosexual males.

particularly in effeminate homosexuals, and in transsexual males. than in
heterosexual males (Fig. 6)

In view of our experimental and clinical data, the following hypothesis
may be deduced. An androgen deficiency in genetic males during a
critical period of brain organization gives rise to predominantly female
differentiation of the brain. This androgen deficiency 1n early life can be

largely compensated by increased hypophyseal gonadotropin secretion in

later life. Thus, the predominantly female-differentiated brain is postpu-
bertally activated by an approximately normal androgen level, leading to
homosexual behaviour.

8. In genetic females, the results of animal experiments in various species,

supported by some clinical findings, suggest that androgen excess during a 5
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Recently, Money & Schwartz (1977) reported on 17 young women with i

the adrenogenital syndrome (congenital adrenal hyperplasia) who were §

I'h Cy were kiL‘-

diagnosed and hormonally corrected from early infancy.
Most of all.

layed in establishing dating, romantic and erotic interests.
those who were older showed an increased rate of awareness of bisexuality
['hese findings were also

in fantasy, with or without actual experience.

T e

attributed to a possible delayed effect of excess androgenization on the

fetal central nervous system.

In view of the described data, sexual deviations in the human may be based,
at least in part, on discrepancies between the genetic sex and a sex-specific
sex-hormone level during brain differentiation. Therefore, a genuine pro-
phylaxis may become possible. if it is desirable at all, in the future by the

prevention of such discrepancies during the period of sexual differentiation of

the brain.
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Therefore, the examination of amniotic fluids for genetic defects should be
supplemented in the future by the determination of hormone levels in order to
detect abnormalities that might lead to maldifferentiation, especially of the
brain; this is all the more important as hormone-induced teratogenic effects
may be accessible to preventive therapy.

In conclusion, unphysiological concentrations of hormones (e.g. of sex
hormones) occurring during brain differentiation can act as ‘teratogens’.

They can lead to permanent disorders of mating and non-mating behaviour
associated with permanent structural alterations in discrete regions of the

brain (Dorner & Staudt 1968, 1969; Raisman & Field 1971).

NEUROTRANSMITTERS AS ENVIRONMENT-DEPENDENT ACTIVATORS (OR

INHIBITORS) AND ORGANIZERS OF THE BRAIN

In my opinion, hormones may be defined as chemical messengers that are

P]'”(fllk'i_‘d 1n speciiic cells and exert hill‘i!_‘_‘lx'.l] effects on other cells of the same
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Rats were treated with the monoamine oxidase inhibitor pargyline, the
monoamine depletor reserpine or the acetylcholine esterase inhibitor py ridos-
tigmine during the first two weeks of life.  These animals showed significant
permanent changes, not only in their sexual behaviour but also in conditioned
avoidance behaviour, emotional reactivity and exploratory activity, through-
out life.

As demonstrated in Fig. 9, male sexual activity was permanently decreased
in males treated neonatally with pargyline or reserpine, but permanently
increased in those treated with pyridostigmine. Male sexual activity was also
increased in adult male rats treated neonatally with p-chlorophenylalanine
(unpublished data).

Females treated neonatally with pargyline also showed a permanent dec-
rease, and those given pyridostigmine a permanent significant increase, in
male mounting behaviour (Fig. 10).

The permanent behavioural changes produced by psychotropic drugs
administered during the period of brain differentiation were associated with
permanent structural and biochemical changes in specific brain regions
(Dérner et al. 1977¢). In the medial and central amygdalar regions. highly
significantly increased nuclear volumes of the nerve cells were found in rats
treated neonatally with reserpine and even more markedly in adult males
treated neonatally with pargyline. Nuclear structures in the pargyline-
treated males were more like those of control females than of control ma-

les. Furthermore. significantly decreased concentrations of noradrenaline

D Tests with mountings

. Tests with ejaculation

100 +%
50+
X A
v
Control Pargyline Reserpine Pyridostigmine
rats rats rats rats

FIG. 9. Male sexual behaviour in juvenile and adult male rats after treatment with pargyline,
Male sexuality was expressed as a

and

reserpine or pyridostigmine during the first two weeks of life
percentage of positive tests with mountings and ejaculation on exposure o castrated
oestrogen-treated female rats. w, significantly decreased and A significantly increased as com-

pared to the controls (w and &, P < 0.001; A, P< 0.05).
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' s of ¢ ats treated neonatally
and dopamine were found in the hypothalamus of adult rats treated neonatz
£ o
‘;‘J with pargyline.

According to these data, the unphysiological concentrations zmd/(_)‘r tiurlj
over rates L;l' neurotransmitters apparently produced by psychmrop.l‘t LIUﬁH
during brain differentiation can act as teratogens. Similar teratogenic ftt.tt b
may be induced by the unphysiological neurotransmitter concentrations

s of svetemic i es (e.g.
and/or turnover rates produced by abnormal levels of systemic hormones (€.
sex hormones) as well as by

differentiation.

: o i . 2in
abnormal psychosocial conditions during lml. 1
Hence, the effects of systemic hormones and psychosocia
. Ty . . ~ . . ~ - m— - ~ 7 e jrC_
influences on the differentiation and functioning of the brain appear to rej

. . o G ~diated by
sent supplements rather than alternatives, since they are both mediated by
neurotransmitters.

As outlined in Fig. 11,

- spresent C n
Neurotransmitters appear to represent commc
mediators of

systemic hormones,

of the external environment and of
nutritionally dependent metabolic v

ariables equally for the differentiation,

brain. Thus psychosomatic interrelation-
ay become more conceivable

accessible to preventive ther

maturation and functioning of the
ships m and psychosomatic disturbances more
apy.

Most recently, we have iny estigated the possible influence of qualitative and

50%,

]

Ap‘COO‘

. 25%/,
' [l
. v P <005
|
L
3 n(Rats) 59 29 20 2
‘] n(Tests) 200 116 80 ce
N
7. eonatal Treatment Controls Pargyline Reserpine Pyridostigmine
4 FIG. 10

Male sexual bek , i -
Py RSt “.' al h;h_tlu\umr In adult femaje rats after treatment with pargyline, reserpine n:.
: S e curing the first two weeks of ite  an. : 1 B O
positive Oweeksoflife. Male sexuality was expressed as a percentage

tests with mount; . x
lountings on exposure 1o Castrated and oestrogen-treated female rats.
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FIG. 11. Schematic representation of possible effects of systemic hormones. metabolic variables
i

and external environmental signals on brain differentiation mediated by neurotransmitters anc
permanently affecting fundamental processes such as reproduction, metabolism and/or

Information-processing

quantitative dysnutrition in early postnatal life on mental, psychic and physical

achievements in later life. Some exciting findings have been obtained (Dor-

ner & Grychtolik 1978).
ing the first three months of life displayed significantly decreased mental,

psychic and physical achievements as well as decreased learning capacity and
decC

Human subjects who were purely bottle-fed dur-

social adaptability at 16 years of age when compared to subjects of similar

who were breast-fed (Fig. 12). Furthermore, boys who were artificially over-

fed with calorie- and protein-rich formulas during the first three months of life
also showed significantly decreased mental, psychic and physical achieve-

ments and decreased learning capacity at 16 years of age when compared to
boys who were not overfed during the first three months (Fig. 13) [hus.
qualitative as well as quantitative dysnutrition in early postnatal life can

produce long-lasting ill-effects on the mental, psychic and physical capacities

and performance in the human. Similar harmful effects of over-feeding in

the perinatal period have been obtained independently in animal experiments

(Ryan 1977; Coupainet al. 1977).
In my opinion, many diseases affecting fundamental processes such as

reproduction, metabolism and information-processing, previously called

T T T -

e —
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- senuine. are based
idiopathic, primary, essential, cryptngcnic._mulng‘c.m‘m\ m -gU1,l:I]1[:lLI;:l[1:, o
on environment-dependent disturbances of th%‘ d]]]CI.Cn“d“.“r? ‘ be prevented,
of the neuroendocrine system. Such adaptational dl\t.‘.‘dsc.\ Lfm ‘t ‘»,.U,m]cm.
at least in part, by improving the external and or l.I‘llCl'H.-il tn(\);‘lhC e
particularly during critical differentiation and maturation phd-\bf* m—
mcndncrnic system. Hence. | suggest that lL‘I‘Qt[mnm‘[ﬂlf’I“g)- WAIC

i ' teratophysiology
founded in the last century, must now be supplemented by teratoph
and teratopsychology.

Neurotransmitters may thus represent the key factors for the envir nm.nL.r:s
dependent organization of the brain. The quantity of ncurolr';n'n.sll‘n‘l‘l::h-é
and/or their turnover rate during brain differentiation. appear to ;1.Hu‘ P
quality —that is, the set points and tolerance ranges— of ncumcmlt.&crmc l:t-t‘-
back control systems regulating information-processing, metabolism and re
production throughout life.

As demonstrated in Fig.

e . T A -diated
14, psychosomatic interrelationships are medic
by neurotransmitters in the brain.

Thus psychosocial influences as well

Nutrition in boys and girls during the first trimenon of life

and body weight at 3months of age
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Body weights of boys at 3 months of age

Marks of final D49-58k959-6 5 kg 6.6 -80kg I59‘80kg
school reports n=23 é n=26 n=11 n=237
at 16 years
otage *p<0.05 p<002  p<0.01  p<0.002

35+

304

>

25t H

204

WST

ol

T Total mark
FIG. 13. The influence of perinatal over-nutrition in boys o iental, psyct physic

achievements at 16 years of age

nutritionally dependent metabolic variables or hormones can affect neuro-

transmitter metabolism, resulting in alterations 1n information-processing

hese fundamental processes of life 1n

metabolism and/or reproduction.
fluence. in turn, psychosocial conditions and the concentrations of metabolic

variables and hormones. Hence, psychosomatic interrelationships are con-

trolled by closed-loop neuroendocrine systems that are combined with each

other by neurotransmitter metabolism in the brain
that changes in the external environment, particularly in psychosocial

conditions. as well as changes in the internal environment—that 1s, 1n meta-

bolic variables and hormones-can produce alterations in information-
processing, metabolism and reproduction as well.  That is to say, "crossing-
over’ reactions between these systems are possible. Such environmentally
dependent effects on fundamental processes are mostly rey ersible when they
take place during adulthood by temporarily affecting gene expression in
neurons, but are more or less irreversible when they occur during critical

differentiation and maturation periods of the brain by affecting gene express-

ibility in neurons for the entire life of the individual.

['husitisalso conceivable



o N

G. DORNER
O

V{’.-yvvr))?.‘_’>
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processing
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External and internql Fundamental processes
environment of life
FIG. 14. Psychosomatic Interrelationships mediated by neurotransmitters in the brain
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peripheral plasma. The total plasma testosterone concentration was nor-
mal. We do not know how to interpret these data. The small increase in
plasma testosterone certainly does not cause homosexuality
other pathological and physiological conditions, such as liver disease and old
age (Pirke & Doerr 1973). It would be helpful if other groups would study

plasma oestrogens in male homosexuals: we could thus learn whether the

and is seen In

increase in oestrogen concentrations was just an accidental finding in the
homosexuals we studied or a characteristic finding in homosexuality.
Dérner: Dr Pirke finds elevated oestradiol and oestrone levels but normal

testosterone and. in contrast to us, increased free testosterone levels due to
capacity (Doerr et al. 1976). However, a

decreased sex-hormone-binding
capacity appears to be incompatible with a

decreased sex-hormone-binding

significantly increased oestrogen plasma level (Stahl er al. 1975).
Nieschlag: We should be aware of the limited value of a single hormone

Most hormones show considerable fluctuations in blood.

determination.

some predictable, some not. The point that particularly interested me,

Dr Domer. was on FSH. because this is a hormone shown to fluctuate very
little. Your homosexual subjects had an increased FSH concentra-
tion. Since we know that increased FSH usually reflects a defect in sperma-
togenesis, have you investigated their ejaculates?

Dérner: No. we haven't studied that. It has been shown, however, that
oligospermia or azoospermia is not more typical of homosexuals than of
heterosexuals (Parr & Swyer 1960; Doerr et al. 1973). As you know, it 1s
particularly difficult to get sperm samples from transsexual men.

Pirke: We have studied the ejaculates of homosexual men (Doerr er al.

1973) and have found them to be normal
Dérner: 1 would like to repeat that we obsery ed a rise in FSH levels only In

effeminate homosexual and transsexual males. But I would never consider

homosexual behaviour to be a direct consequence of increased FSH levels or

decreased free testosterone levels in adulthood. However, these findings

may indicate that there might have been hormonal abnormalities, particularly

androgen deficiency, in prenatal life, giving rise to female ditferentiation of the

brain and to homosexual behaviour in adulthood. In this context, Gupta

et al. (1976) have given testosterone antiserum 1o male rats during brain
differentiation and have found increased female-like and decreased male-like
sexual behaviour. combined with decreased testosterone and increased FSH
levels, in adult animals.

Nieschlag: Clinically the fertility of patients with high FSH levels is decr-
eased. If we extrapolate this to your subjects we should find a higher 1nci-
However., Dr Pirke found no abnormal

dence of infertility in homosexuals.

ol




DISCUSSION
104

ec ‘hese
QF bjects. 1
ility in hi 10sexual su
jaculates. indicating undisturbed fertility in his hon |
ejaculates, ating R
findings are at variance with your elevated v
| D - I agree that patients with clear-cut disorc ith increased FSH
orner: | ag . i
I high FSH levels. But I don’t agree that all maluI W
1ave high F S. - e " _
levels must also display disorders of spermatogene .\1.\‘.” e
eve < ) : T l -L Sealt
togenetic defects generally result in increased FS
matoge g \ Ry
‘ e 1 rmatogenetic defects. . g
FSH levels need not result in sperm B N—
Green: How do you define effeminate’ anc _[ N
and ‘virile’ lesbians as against ‘non-virile’ lesbians? ¢ )
vioural or other criteria?
Dérner: Effeminate

-a rho "ICIC].'
U ales were charé
and non-effeminate homosexual males
1zed on the t

. : a\_‘\leL]ll
. : - udmg_’ SC.
basis of their general behavioural patterns, incl
gestures,

walking.
by the

‘ific manner of
) a sex-specific me
the use of perfume and ornaments. and a sex I

: -e differentiated
. N e vere differe
On the other hand. virile and non-virile lesbians we
presence or absence of virilism. ; ~dolseem\tolbe
: ¢ i : f the comments being mac

Bancroft: As a general point, many (
assumption th
from the point of view
hormones,.

particularly hirsutism.

reas
‘ea homogeneous group, where
based on the athomosexuals are a hor g ¢

-elevant to
of many characteristics which may be .[L][:\ ll(]‘! use
they are extremely ]'}L'ICI'W:{L‘I]L‘UU\. If one 1‘;‘;1]1}1\\“:;llcl-|11i[1;l—
hormone levels or positive feedback or anything else to show l‘ni other fac-
uon of homosexuyal preference per se, one must control these
tors.  Ap ¢xample of this ip

! al activity
e xual activit}
Dr Dorner’s study is the pattern of se
In the ettemin

ate men.
their pattern of sexual
homosexy

aetive in
¢ relatively inactive
may be that many of them are relatively
arousal or
alrole may be as re|
If you comp

A oS o ]
»ir principa
frequency of orgasm. Their j

»xual
ith active homosexuis
atively passive partners with active hc

males, ared them with

e
ales who we

a group of heterosexual males

equ

might find 3 very simil as such, to
0 82y anything about homosexual preferences as s to the
control for thege other huhu\inurnl variables which can also be relevant
endocripe tactors,

.\'m'lmr':

ally inactive. you

: o1y
1 1 - 1S SUrc l'
ar endocrine picture. It
L~['Ll(|£l]_ |1 one “":”n\[

Are you sy

an inflye;
Bancrof:

Uity can
ggesting that the amount of successful sexual activity €4
also have ¢ levels?
an, but I think it
atively low testostero
a two-w

1CE€ on testosteron
[ think it ¢
People have re
activity. [t is

Keverne:

at if
st d, that
also works the other way roun e
axe v SCAUC
ne levels they may have lov
ay process.
In other words, pl

behavioyr rather thap

s the
' be a reflection of
dsma testosterone may be a reflec

a determingnt of it?
Bancroft: | think both are true. Is was
Dérney: The pPlasma free lestosterone Jeve] in 35 male homosexuals
signiiicunl!_\

lower (Bl 0.01)

% . = 1r
s simila
than in 38 male heterosexuals of




BRAIN DIFFERENTIATION AND SEXUALITY i05

age. However, nine out of the 35 male homosexuals show ed particularly
high sexual activity. and the mean free plasma testosterone level of those nine

subjects was not significantly different from that of the male heterosexuals

(Stahl et al. 1976).

Besser: There is another possible explanation of Dr Domer’s results in the
homosexuals besides the ones that Dr Sachar suggested. It is becoming clear
that homosexuals are carriers of Australia antigen-positive subclinical hepati-
tis (Catterall & Dane 1977) transmitted among them by direct person-to-
person transfer. Such hepatic disease could produce precisely the biochem-
ical changes that you have shown, Dr Dorner, namely increased levels of

sex-hormone-binding globulin, a reduction in free testosterone, raised LH
|

concentrations and oligospermia, and hence the high FSH concentration.
agree with Dr Nieschlag that one cannot explain the changes in FSH ley el

Plll_L'I:\ on testosterone. One has to evoke some other effect on \PL‘I'IH;I{U—

genesis. All of it could occur with hepatitis.
Ddérner: Dr Besser, thank you for the suggestion.

ever, that only the effeminate homosexual males as well as the transsexual
Promiscuous anal inter-

| cannot believe, how-

males are carriers of Australia antigen hepatitis.
course was clearly denied by the transsexuals.
Crown: 1 am unhappy about Dr Bancroft’s implied equation of ‘masculine’
and ‘feminine’ homosexuality with active and passive types. The evidence,
both from Kinsey and clinical evidence. is that individuals cannot be classified

In this way. They practise both modes.
Bancroft: ['hat 1s true for the majority ot homosexuals, but there are some

men who play only a passive role in sexual intercourse with a male partner and

who often are not orgasmic themselves. That may be the group studied by

Dr Dérner: we don’t know because we lack that information. This must be

controlled in such studies.
Dorner: 1 agree with Dr Crown, We were unable to differentiate clearly

between homosexual males playing a passive role and those playing an active

role. On the other hand. we were able to differentiate between etfeminate

and non-effeminate homosexual males.

Green: Dr Dérner, do you know whether any of the transsexuals you

studied had been taking sex steroids, as transsexuals frequently do?  They

typically lie about it, too. Do you have good drug histories tor your trans-

sexual patients?

Dérner: The transsexual males were under careful psychiatric observation,
which confirmed that they were not taking sex hormones.

Herbert: We have been focusing on the interchange between laboratory and

clinical work. and to me the most interesting feature of Dr Dorner’s paper was
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paedophilic homosexual men, because they had been repeatedly detained for

this act.
Brawer: With respect to your particular model in which male rats were

castrated neonatally and later given androgen, and they showed lordosis when
put with males, it seems to me that basically you have made a female hypotha-

lamus by gonadectomizing the true male, and then at a later date you have
given the animal androgen which is aromatized in the rat hypothalamus. This
is equivalent to giving an injection of oestrogen and makes the modelinapplic-

able to the human.
You have essentially made a female hypothalamus and then stimulated it

with a hormone that ordinarily stimulates the female hypothalamus.
Sachar: You mean you would get the same results with oestrogen?

Brawer: Yes. vou would.
Dérner: That’s true in rats, and the effect would be even stronger, becausen
rats oestrogen is the most effective hormone tor activating the sexual response

to the masculine stimuli of male partners in the female-differentiated brain of

homosexual males as well as of heterosexual females. In the human, on the

other hand, androgen is the most effective hormone for activating the sexual
response to the masculine stimuli of male partnersin the female-differentiated
brain of homosexual men and heterosexual women. Therefore, the experi-
mental model of homosexual behaviour in male rats produced by androgen
deficiency during brain differentiation followed by high androgen levels
during brain activation appears to be particularly applicable to the human
Ehrhard:: My feeling about your study. Dr Dorner. is that if you want to
extrapolate to human beings from your data on rats you must define human

behaviour more precisely. If you were to collaborate with psy chiatrists and

psychologists who define effeminacy. who take drug histories, and who record
health states. then you and vour colleagues should be able to define the human

behavioural side very clearly. Without this, it is difficult to discuss your

findings, because we lack the crucial information in the human homosexuality
work; especially in view of the fact that intervening variables such as health

state and degree and type of homosexuality may have a profound influence on

the hormonal differences you find.
Dérner: But you can’t expect to obtain more mformation about the beha-

vioural side in homosexuals from endocrinologists than is generally given by

psychologists and sexologists. In this context, | should add that all the

homosexual men we studied showed clearly predominantly or even exclusively

homosexual behaviour which rated 5 or 6 on the Kinsey rating scale.
of the homosexuals should also be speci-

Hertofi: The social conditions
From animal studies we know that sex-hormone lev els are influenced
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that no one has either replicated or failed to replicate it. It is one of the few

to address central nervous system mechan-

studies that attempts
isms. Dr L. E. Seyler has since reported a differential effect on LH release
between men and women after priming with oestrogens and giving LH-RH
- women

(Seyler et al. 1978). He has tested female-to-male transsexuals
More

who want to become men — who have normal menstrual histories.
He states that both groups show

recently he has tested female homosexuals.
So this 1s a

a typical male response rather than a typical female response.
second study which purports to find a differential central nervous system
mechanism, a hypothalamic—pituitary axis mechanism. ['hese are attempts
to get at basic mechanisms. They probably have a better chance of success
than single determinations of hormones in plasma, w hich are vulnerable to so
many confounding factors. [hope someone will try to replicate your original

study, Dr Dérner, and also Dr Seyler’s work.
BN”("'U_I‘!.' Do the L’[]LIUCI'iﬂt\]l\gi\{\ accept Dr Sey ler’s pl'nccdurc as a test of
positive feedback — measuring a response to LH-RH after priming with

diethylstilboestrol, in quite high dose? He claims a reduced response in the

normal male and an enhanced response to LI I-RH in the normal female. with
han the

the female transsexual showing a pattern more similar to the male t
female pattern.

Goy: Does it matter at what stage of the cycle the woman Is tested?

Bancroft: The priming is supposed to take care of that.

Besser: Superficially one would have to accept the data, and in fact the
positive feedback effect in the normal female occurs both at pituitary ley el and
In a gonadotropin-deficient woman you can get nor-

at hypothalamic level.
pituitary effects, by just giving [LH-

mal cycling and show positive feedback
RH, so it may be a purely pituitary eftect: but there is in addition an augmen-

ting effect via the hypothalamus because LH-RH secretion is increased at the
time of the oestradiol surge at mid-cycle (Mortimer ef al. 1975; Nillius &

Wide 1975; Mortimer 1977).

So there is no doubt that both pituitary and hypothalamic etiects
exist. Presumably the increased secretion of gonadotropin from the pituitary
is partly a making available of releasable stores of gonadotropin, and in
addition a result of the increased priming from the hypothalamus. [ couldn’t

comment on the P;ll'lIL‘Ll];l!' qucrimcnl\ without know ing the precise prn[ncnl.
but certainly one can demonstrate both positive and negative feedback 1n
women by giving oestrogen, whereas in men one can only demonstrate nega-
tive feedback, in terms of LH-RH response.

Goy: You are not dealing with castrated individuals? What is the nature of

the sex difference in castrated men?
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