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« Inter-depariment Correspondence

MCGILL UNIVERSITY

To Mr. Glassco:

Please pmepare letter for me to sign
and send Collip copy.










letter of
am agreeable to yo suggestions

b | A MW -
answering from Messrs. Ayerst, lcKenna

letter prepared and will

and Harrison. ‘ he a
gend you & CODYs

Ever yours faithfully,
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lepartment of Biochemistry

you have our permission to register

I believe the

other substance

to re¢

neceg-

sary for you at th

early registration

desire

Ever youras




CANADIAN PACIFIC RAILWAY COMPANY

OFF!CE OF THE CHAIRMAN AND PRESIDENT

MONTRE AL
May 6th, 1933,

Dear Sir Arthur,-

1 enclose herewith George lMcL , Brown's

It is not as specific as I would have
with regard to the commercial reputation of the

Sincerely yours,

7]

.
4

Sir Arthur Currie, Ge.C.leGe,
Principal & Vice-Chancellor,
MeGill University,

MONTREAL, Que,
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J i Phis is a full-rale Telegram or Cable-
DIRECT COMMUNICATION WITH ) dopm wnless” atherise indicoted by

signal in the check or in the address.

THE INTERNATIONAL SYSTEM - IMPERIAL AND INTERNATIONAL L1 DAY LETTER
NL NIGHT LETTER
POSTAL TELEGRAPH - MACKAY RADIO COMMUNICATIONS LIMITED - IV DM GH TR SEES TR
LCO | DEFERRED
COMMERCIAL CABLES - ALL AMERICA CABLES  IMPERIAL CABLES - BRITISH PACIFIC CABLE - N=T | CABLE LETTER
WLT | WEek END LETTER

MONEY TRANSFERRED BY TELEGRAPH HALIFAX AND BERMUDA CABLE CO. W. D. NEIL., GENERAL MANAGER OF
o COMMUNICATIONS, MONTREAL.
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COMMERCIAL CABLES - ALL AMERICA CABLES IMPERIAL CABLES - BRITISH PACIFIC CABLE

MONEY TRANSFERRED BY TELEGRAPH HALIFAX AND BERMUDA CABLE CO,

AN PACIFIC TELEGRAPHS -

This is a full-rale Telegram or Cable-
gram unless otherwise indicaled by
signal in the check or in the address.
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__NiGHT LETTER
NIGHT TELEGRAM
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CABLE LETTER

_WLT | Weex Enp Lerrer

W. D. NEIL, GENERAL MANAGER OF
COMMUNICATIONS, MONTREAL.
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COPY FOR SIR ARTHUR

GLAXO LABORATORKS
TELEPHO?IQE:MUSEUM 8040 56 OSNABURGF{ STRE-ET JOSEPH NATHAN & CO.LTD.

LINES) REGISTERED OFFICES

TELEGRAMS: GLAXOTHA,LONDON 6, ST HELEN'S ¥
CODE:NEW STANDARD LONDON'N‘W| ; LONSE)N’T’E CP,;.ACE

pEARMACEUTICAL{ (7| £ )/& FOOD PRODUCTS

Montrsal, May 1, 1933.

Agzritijﬁcxazza & Harrison, Ltd.,
7";:3;;":1‘5;"’ f o
Dear Sirs,.

In Confirmation of our comvarsation
it 48 our intention, in furtherance of our policy
to markat biological products of merit, %o &
to eur existing lines placental extracts, glandular
and other products of medioinal valus,

In this regard and with respect %o
such products as you are, Or may be, in a vosition
to supply we desire to work solely and exclusively
by arrangement with yoursalves, and to use products
of your manufacture receiving them bulk for
ourselves to pack in menner appropriate %o the
various markets in which we operate. e under.
etand that the processes utilised in the manufgeture
of thess producte have been published and with that
in mind, it is to be appreciated that the prices

whioh will from time %o time be charged us by your«




COPY

such as will enabl
raputable houses,
products would b pplisd on econdition
not sell them ha North erican markets,
e hold the view that it would be mutually
advantageous that the products should be sold under the

same names in all parts of the world and, if this poliey

commends 1tself to you, we should appreciate your indications

shall be in order in registering such names wheraver

is necessary,
e understand that with respect to the word
in, you will yourselves nesd to make engquiries, will

ou please do so0 and inform us of 3 position with as
1ittle delay as possible since we wish promptly to take
active steps to make the products available in the various
markets?

For your information we attach a 1ist of the
markete in which we are working,

Yours falthfully,
GLAXO LABORATORIES

i rector,




gr=at Britain & Ireland

A - 2221y v . o L B -~ —
Australia - Melbourne & Sydney

o~

New Zealand . Wellington, Hamilton,
India -~ Subsidary Company,
Bombayv,
gtraits! Settlemenis,
Siam
Dutch
China
dary Company , Stan. Harvalias & Co,
Athens
Italy -~ Subsidary Company S.A, Nathan Bompiani
Varona
Turkey

Balgium

Argentina - SubSidary Company, | Rich&rdson S,A,

Brazil

Chill

Cuba

In all of the above we have our own resident staff;

in addition we work generally in all English speaking
countries exeluding North America and in most Buropean

countries,




* Inter-department Correspondencé

McGILL UNIVERSITY

February 4th,

Sir Arthur Currie,
Principal - MMcGill University,
Montreal,

Dear Sir Arthur,

I am enclosing a letter which is a bright
spot in the gloomy world.

I enclose a copy of my answer, and sssume
that you probably wish to thank Mr. Ayerst in person.
Apparently there are no strings to the gift, other
than that it should be used in the Department of

Biochemistry.

Faithfully yours,

DEAN.




o Be Ss Averst, 580,
Hessrs.Ayerst, ¥oKenna & Harrison,
781, ¥illiam Street,

Zontreal.

Dear lr. Ayerst,

1 am . in reseipt of your very kind communication
of February 3rd. announcing your intention of donating
to MeBill University, for the Depariment of Biochenistry,
the sum of $5,000, to be {gtributed in divided amounts

d
during the next three or four years.

I need not tell you how much we appreciaie this
gift, and the spirit in which 1t is given. It affords
us a great encouragement in continuing the work, and
especially to realize that we have such good friends as
yourselves who enjoy our confidence.

I am forwarding your communication %o o Arshur
Currie., whe, 1 am sure, will want to thank you peraon
for your generosity.

#i%h all kind regards, bdelieve me,

Very cordially yeurs,




PHERSON

1SOon

*
at

+
v
ue

.
ola
wise

N
il
Fel
P
Tre
=

<
o
e
-
R
(

iy
PR AS

a

h
a
artme
ot

ed

h

-

sy d o
Vi L
in

il LI}

~
i |

X

13
4

] Chemists

n
=

Limited
on
b

G

wibLLiAM S

MONTREAL ,CaANnADA.
&'}r

]

-
-
=
—
(2
3=
=
—
D
=
i

.

~¥e
(
n3 o
BCl¢

o~
U

2
owi
W
¢ B4
W @ ot

B M G

T
™~ k’mp {

Pharmaceutica

)
R—

e

Ayerst

oLuETS

PR




Ayerst,McKenna & Harrison

Limited

Pharmaceutical Chemists
PAO@MCTS -ai WILLIAM STREET,
MONTREAL ,CANADA.







[

is much

which is

abstract

nor

discovered can

your encourage

yours




7
Jg

e Vault

o

o
|
~

O
(&

in




) 4 - P = -~
Department oI

alsoe by what

&

laboratories.

convenience as t0o whether this

g T, o et [ . o 7 1
Sir Arthur Currie, G.C.l.G., K.C.B.,
L

MeGill Universitv,
Montreal, Quebéc.

Orgeginal filed with Deeds of Donation in Collece
Vault.
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See also letters from Dean Mettin to the Principal, written from

Edinburgh in 1930, regarding opinion of the Edinburgh authorities.
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CANADIAN PACIFIC RAILWAY COMPANY’S TELEGRAPH

IAN FORM T.D. 1 X
TELEGRAM =
o
- '.ﬂ CABLE CONNECTIONS TO ALL PARTS OF THE WORLD
S N AW,__(‘P”"‘GS" i Cvanada)b F=a3l o) 5 J McMILLAN General Manager of Telegraphs Montreal.

STANDARD TIME




¥r., Frosst called this morning
me the Manufacture. of
told him arrangements

Kenna and Company. I impressed upon me that
the firm of Chas. E, Frosst & Company was bigger,
better, did more research work and had a better
gstanding, Ayerst, lMcKenna and Company being
former employeces of Frosst's, I told him that
the contrzect had been made, and as far as this
preparation was concerned nothing could be done.

ggested to him that he encourage the scien=-

tists in chemistry by providing scholarships for
technicians and other assistance, In that way

he would be helping the cause of science, help-

ing these men in their work, gsecuring their

goodwill, helping a worthy cause, and probably

™y

helping the business of Chas, E. Frosst & Company.
Something may come of it and I am to discuss the

matter with Collip,

AVC : DM
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Messrs, Aye

fiaarmaceutics
on trea

w U v 4

of February tenth
for your kindly esoz

Ve welcome the
adian firm in the manufse ture
product and have pleasure in

arious clauses of your letter

Agoseptable.
Aeceptable.

Cap table.
Acgeptadle.
Leceptable,
leceptadble

Aleccoeptable, = The
of the preparation

to be determined by
ourselves.,
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McCGILL UNIVERSITY
MONTREAL

.
DEPARTMENT OF BIOCHEMISTRY

BIOLOGICAL BUILDING

Sir Arthur Cu C e

i - - g - 1 o e ar { 4 S - \r'ﬂl
President, MeGill Universi
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i 1LY AND GOMP/

INDIANAPOLIS, U. S.A.

OFFICE OF
J. K. LILLY, PRESIDENT




rAST opY MEsshce CONFIRMATION OF TELEGRAM

DAY LETTER SENT BY

= ELILILLY & CO. =

T oEs CITY STATE

DR J B COLLIP
DEPARTMERT OF BIOCHE
MCGILL UNIVERSITY

MONTREAL QUEE

ARRIVIRG

PLEASE

12 la




EXI 1LI1LIY AND COMPANY
INDIANAPOLIS, U.S.A.

OFFICE OF
J. K. LILLY, PRESIDENT
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Introduction THIS AGREEMENT, made at lMontreal, Quebec,

iaey of L9 oy Sand

of

- o2

hereinafter known as the "Licensor®,
and Company, a corporation organiz
the State of Indiana, with
hereinafter
Preamble WHER] the Licensor has discovered
substance and/or proces

placental

in the experimental
said Licensor believes said inven-
tions to be patentable and will promptly apply for
patent s thereon, in United States of America, and
Inventor's WHEREAS, the Licensor now requires the ag-

Purpose in
Contract sistance of a competent research laboratory to de-

velop and perfect said discovery as to make avail-
able for public use all possible commercial products
thereof, of the best possible guality,

o

date as possible, all of which

is prepared to furnish, and

WHEREAS, the Licensor will thereupon require

a competent manufacturing organization to produce and dis-

products in the purest possible form, in

uantities to meet the public need and at a

' O
oy

wise prepared to furnish, and
Company's WHEREAS, the Licensee is ready, able and will-

Purpose
ing to furnish within reason its staff of scientists,

laboratory, financial assistance and manufacturing and




Progra

Xed.

NOW, THEREFORE, i

promises and undertakirz

ed

grants to

the exclusive| right to make, use and 33
L

products that may come under the dis

fined and aer any improvement or

exclusive right to use

or improvement thereto,
American and its Dependencies.

extension of non-exelusive licenses for as many forei

o
(=)

countries as possible. liay we have your ideas

l).\_,‘,J

1

this important subjeet?2) The rights grant

(=}

be as broad as those now owned or hereafter acquired by

the Licensor in the fi covered hereby, subject, how-

ever, to the conditions and limitations hereinafter set

(=}

out

Invest

m of Re Said Licensee will promptly produce and
igation

properly test a sufficient amount of
properly determine its clinical value, furnishing the

same, cost, to the Licensor and a reasonable

number of clinicians to be selected by the Licensor.

cial manufacture and sale of said product within six
months after the ce¢linical work has proven, in the mutual
Judgment of the parties hereto, the "dvisability of

marketing said Product.




A i th ther hand, the Licensee upon
investigation, decid hat y such substance and/or
process is not new and valuable, or that
be sold and/or used profitably,
return to said I ens all such writ r printed
formation peculiar to any such substance and/or process
so rejected, which
without retaining posse
upon all rights theretofore
and the Licen-
reassign, upon deman any and all

~

substance and/or process theretofore

Mutual 5e The parties hereunto will, in good faith,

Pledge
of Help mutually cooperate along the lines herein contemplated,

and Secrecy

to develop and perfect said method and/or product and to

4

feguard effectually their mutual interests.
wi : arily disclose to any

third party any facts or information, or furnish any
materials to any such third party, except insofar as may
be necessary in experimentation, testing, the develop-
ment of the patents and the publishing of the necessary
scientific papers.
6. If the Licensee should desire the Licensor
Or a representative of the Licensor to come to Indianapolis
to g as taz specific information in the making
of any such substance or in the use of any Buch process,
the Licensor will do so on request and at the expense of
the Licensee for actual and necessary hotel and travelling
expenses. OSuch visits to be made at the convenience of the

Licensor and not to exceed more than two days per month.




7.

either party i any prod process covered by this

agreement, the same gh within the operation and
terms of this agr

scribed herein.

and considered

of the parties

4

expense of the Licensee and

Patent
Arrangements 8. The L see at its own expense will apply

once on behalf lip and the Licensor for s
patent in the United States of America, and take all
necessary and advisable steps to secure this patent and
to protect the mutual interests 0l the psrties hereto.

9. In the event litigation becomes nece sary

o

advisable for the presecution or defense of any right under
any patent covered hereby, the action of the parties with

B

respect thereto shall be determined by their mutual con-

sent and at their equal cost and expense, but the total
necessary expense thereof sha e furnished from time to
time by the Licensee, who sh s however, charge one half

o

of its said disbursements to the royalty account of the
Licensor and be relieved from the payment of royalties
to that amount.

10. The Licensee will pay, dur ng the term, in the

manner and on the conditions herein provided, s royalty of

Five percent (5%) to the Licensor, upon the regdlar net

selling price to its whole#Zle distributors of such of

1t may sell after de-

returns from or allowances to the trade.
of royalty shall be made quarterly as
after the end of each calendar guarter as the Licensece

reasonably able to determine the proper amount thereof.




Licensor,
remaings protected by
tion to pay
such monopoly and longer, until
the patent herein mentioned or any extension thereof.
If no patent is obtainable but the Licensor continues
to cooperate only with the Licensee
of America, then the obligation to pay royalty
tinue for seventeen years (17) from the date of
ment.

13 The Licensee shall keep a full, true and exact

L1 )

Records account of the net quantity or quantities aid product

sold, and the Licensor, or his authorized agent shall

have the right at all reasonable times to amine the ac-

counts and records of the L see insofar as they relate

to the sales of any substance subject to royalty described
2rein.

Control of 14. All products sold or distributed by the Licensee
Quality

under this license shall conform to reasonable standards
of strength, stability, composition and purity from

to time established by the Licensor. The Licensor

have the right from time to time or

quire the Licensee to submit to the Licensor or their
designated representative or representatives, sa

each or any or every lot intended for sale or distribution
by the Licensee before any of such lot is bottled or packed
for sale or distribution by the Licensee, or is sold or
distributed by the Licensee, and in every such case none
of such lot all be sold or distributed by the Licensee

until it shall have met the nde of strength, stability,

composition and purity established by the Licensore.




Licensee sha

of said product, fail
te methods, or

iich - Pat ) mply with the standards

composition and purity f
xed by the Licensor, the Licensor,
written notice
dressed to the Licensee, me uspend the license hereby

granted, and all hts and privileg here conferred

until

such
established
or purity
cduet, the Licensor shall notwithstanding anv
2 o v
waiver by the Licensor T any failure by the Licensor to
4

intag [ any p r nditions, failures or

terminate forthwith ti license

Licensor's N W product covered hereby or special litera-
Control of
Literature ‘ ibing the same shall be released by the Licensee

4

the consent and approval of the Licensor being
first obtained, should he so desire and so instruct in
¥Pitding., 411 advertisements in medical and pharmaceutical
journals and in the general advertising of the Licensor

shall be based only upon statements appearing

Special literature which has had the approval

SOT.

18, The Licensee shall, at all times, sell the pro-

duct covered hereby at moderate, fair and reasonable
prices, consistent with manufacturing and market condi-

tions then exlsting. If the Licensor believes that the




the Licens are excessive or unfair,

hereto cannot come to a satisfactory

chartered accountants, one
narties hereto, and the
o appointed, and the finding of the majorit;
arbitrators shall be final and the Licensee
the right and privilege of electing
fix the selling prices in accordance
or terminate the license hereby gr If the Licensee
fails to make such election within sixty (60) days from
the date of such finding, or to observe, abide by, and

carry out the election when made, the Licensor may forth-
o -

with terminate the license hereby granted, and the
shall have no claim, recourse or cause of action

against the Licensor for so doing. Each of the parties

=

4.

the arbitrator selected

hereto shall pay the expense of

by it, b1 , arbitrator shall be
borne equal

19% I the b bl Licensee decides it cannot

profitably place upon the market, or manufacture and

any substance and/or use any process covered hereby,

if and when it discontinues the manufacture and sale

the same and/or use of said process, whatever rights

may have acquired in said substance and/or process,

respectively, including trade names, etc., shall thereupon

revert to the Licensor and become his property. At the

samlctime all obligations of said Licenseé in respect to

the above mentioned item shall forever cease and determine,

except as to any royalty obligation then unliquidated.
gffiecial 20. This agreement shall become binding upon the

Signature
of Licensee F it is signed by an officer thereof.
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McGill Medical
Workers Make

New Dl% covery

Doctors Co],lip and Campbell
Isolate New Remedial

Hormone

RESULTS REM ARKABLE

Substance Will be Means of
' Curing Feminine
Disorders

exiract which offers a remedia
gent tor certain feminine disorders
been derived in
laboratories, it was announc
ed yesterday by the faculty of Med
dine.  This discov ery, which is one of
it.zf: most remarkable made at McGill,

the result of the work of P, ¥,

The discovered substance is
mportance, accord:ng to the authori-
ties, affecting as it does almost every
woman, and has opened up a wide

jffﬂ_hj for clinical investigation.

: The substance. which DY, Coll D
gs:m:ceedr:d in purifying and standard.
:izin;: is a 'hormone having effacts

| somewhat similar to those of he

pituitary gland., The drug, states Dr.

markable manner the metabolism and

{ Gl 4 d

J(' » Martin, influences in a very re-
|

!

| seneral health of the patient e
"; celving it.
Publish Results

Artlicies by Dr. Collip and Dr. A.
D. Campbell, who carried out clinical
observation in connection with this
work, appear in the current number
of the Canadian Medical Journal,
which appeared on yesterday, ang
these give complete technical details
{ of the discovery and of the laboratory

‘ experiments that have been conduct-
ed.

{ All of this work has been 'iwsr“i
;upw earller in tigations carrieq ou
the work of Weisner of Edlnburgh.
and which, untll tHe present time,
had not been brought to a successful
conelusion.

Sir Arthur Comments

Sir Arthur Currie; commenting upon
the discovery said:

“Everyone at ¥McGill University pe-
joices exceedingly that complete suc-
cess has rewarded {he long and pa-
tient efforts of Professor Col llip and
his capable assistants in the biochemi-
cal Iabnr'xtor'c of our medi cal school.
For “ool\s We have known of the ex-
periments and were cheered Dby re-
ports from time to time that success
was in sight.”

Dr. Campbell, will take charge of
further inv estigation and the applica-
} tion of the new hormone in both the
Royal Vietoria, and the Montreal Gen-
eral Hospitals.




1

inued from Page 1)
o ng menopausal symptoms

iwo cases of dysmenor
| report then proceeds to giy
several cases thus treated,
| ing effective resu
NOT A PANACEA.

Dr. A.-D,

and

ils
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“Our experience thus
| that patients shoul
ed in * hospitals, and

be selected

ed that such studies will throw new
light upon these problems, and that
so-called

atrology of certain

mias.”
Dr. Martin, Dean of
School of McGill declares

toxoe-

. this is

thousands of women throughout the
world. *“Discoveries that add to the
material wealth of people and nations
are highly desirable, but one that gives
health and joy and consequent hap-
piness to men and women
our everlasting gratitude,” he says.
PRINCIPAL PLEASED.

Sir Arthur Currie, principal of Mec-
Gill, says of the discovery:
at McGill rejoices exceedingly that
complete success has rewarded the
long and patient efforts of Professor

cal school.
| of the experiments and were cheered
by reports from time to time
success was ‘in sight.”
RESULTS GOOD

Dr. W. W. Chipman, emeritus pro-
fessor of obstetrics and gynae-
cology of McGill University, ex-
pressed great interest in
subject,
ured both in the laboratories and in
the hospitals thoroughly justify a
strong belief in the efficiency of this
new drug. Professor Collip
already among the foremost workers
in the field of biochemistry, and this

his distinguished reputation.

“As ig well known, the biochemists
both in Europe and in America have
for some time, been engaged in the
solution of this very problem.
we congratulate Professor Collip
his recent achievement.

“The clinical application of this new
therapy is in the hands of Dr. A. D.
Campbell both at the Montreal Gen-
eral and the Royal Victoria and Mont-
real Maternity hospitals. Cases de-
serving this treatment are to be se-
gragated in these two hospitals under
Dr, Campbell's supervision and care.

DR, COLLIP'S CAREER.

on

under 40 years of age, has come to bhe
recognized as one of the leading bio-
chemists in America. He was ap-
pointed to the chair of biochemistry i
McGill University, medical faculty,
the autumn of 1927,

Graduating from the University ¢
Toronto in 1911 with special honors i
physiology and biochemistry, Dr. Collip
shortly afterwards proceeded to take a
graduate course in these subjects and
took his Ph.D. degree in 1914, )
The first appointment of Dr. Collip
was to a lectureship in the University
of Alberta. Subsequently he received
his doctorate of science at the western
university and later was appointed to
a professorship. He then received his
M.D. and also gained the distinction of
being elected to a fellowship in the
Royal Society of Canada.

Dr. Collip first come into public
notice when the discovery of insulin
was made by Dr, Frederick G. Banting
and Dr. Charles H. Best. He was as-
sociated with these two scientists at
the time of this momentous discovery
and shared with Dr. Banting and Pro-
fessor McLeod in the sum of money
received in connection with the Nobel
prize awargd.

NOTABLE WORK.,

The most notable work accomplish-
ed by Dr. Collip since 1922 has been
in connection with pamthyroid(:lands,
the active principles which he has dis-
covered and isolated.

Before coming to McGill University,
Dr, Collip had an exceptionally fine
training under Prof. Macallum, such
as few biochemists receive who spec-
ialize. This foundation in biochem-
istry and physiology, combined with
a knowledge of the sciences, equipped
Dr. Collip to achieve results of not-
able character, He is an authority
on the biochemistry of the endocrine
system who is surpassed by few.

In order to come to McGill, Dr.
Collip declined other appointments so
that he might be in a position to use
the opportunities and advantages
placed at his disposal, ‘While it is
still too soon to forecast the results of
Dr. Collip's latest discovery, it will,
unquestionably, be far-reaching and
redound not only to the fame of the
distinguished investigator but to Mc-
Gill University.

DR. CAMPBELL'S CAREER.

Dr. A. D. Campbell is a demon-
strator in obstetrics and gynaecology
in McGill University.

Graduating in medicine at MeGill in
1911, Dr. Campbell spent two vears as
an interne at the Royal Victoria Hos-
pital and then went to Western Can-
ada, where he became a general prac-
titioner. He was then, just. before the
outbreak of the war, for several
months in New York studying obste-
trics and gynaecology. He was also

of |
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Assists In Work

DR. A. D. CAMPBELL,

| who is in charge of the clinical side

“Everyone |

and further investigation into Dr.

{ Collip’s discovery.

Collip and his capable assistants in the |
biochemical laboratories of our medi- | Y
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that |
| anatomy at
| he has been active in the department
| of obstetrics and gynaecology in Mon-
| treal General Hospital, and is clinical
the | ¢
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sident obstetrician in the New |
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tion for seven years. For some years
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assistant in the Montreal General and
yval Victoria Maternity Hospital.
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Conference of Business

Men on Empire Free-
Trade Urged in London

Special Wireless by J. E. Poole,

The Star’'s Resident Correspondent,

LONDON, Feb, 14.—An address by
Henry Ridpath read at a meeting
today of the Canadian Chamber of
Commerce urged that no policy of
Empire free trade be reached without
a conference of Empire business men
which would be fully representativg
and should be held soon.

As a body the Canadian Chamber o
Commercé in London is not yet in
position to commit itself but J
thought he could say that they we
committed to the cardinal necessity
an effective Empire scheme wl
would involve the abandonment of
rigid free-trade policy for a  pqg
more in keeping with the needs of
situation, which he hoped that
economic conference of 1930 wo
something to solve.

He believed that public opini
ready for action and he beliey
shortly there would be a den
action. Canada, like the ot
minions, sought a closer un
ing with the Mother Countr
the path of such an undg
there had always been a st
sistence upon a fiscal polj
to, say the least, had nof
severe test of post-war co

Mr. Ridpath pointed o
had been substantial g
volume of Anglo-Canadi
prorts to Canada had in
per cent and Canadjan 4
tain had increased by
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wl will stimulaie the mu-3
duction of this hormone, has resulted |
n the announcement of this new

reatment, whereby organg that
sluggish or slow of development
be stimulated and assisted,
sufferings that often
ture’'s struggle for

eliminated. or mitig:
extent,

TAKEN INWARDLY,

The snbsf(mu‘
Collip, is not attacked by the
of the stomach as is insulin
has to be given hy}',\udﬂrmi'u]ly.
feature, Dr. Collip points out,
the crystalline pure extract
given through the mouth,
Jection, at will.

A quantity of the s
ready been manufactured and is
in the laboratories at McGill. If the
method of manufacture proves satis-

ory additional quantities of the
material will be sent out to selected
university laboratories and clini for
further testing.

‘When asked as to the use of the
substance, an authority in the medical
faculty at McGill stated that the or-
dinary practitioner will be able to
prescribe it for patients in his distvict.
It is not expected that an individual
will be well-advised to take the ma-
terial without the 1519~(‘111r11011 and
directioi. of a physician.
DISCOVERED ACCIDENTALLY

The fact that the extract can be
given through the mouth. was dis-
covered accidentally. Rats were used
during the experiments and it was
found that one of the rodents, which
had in some manner obtained access
to a small quantity, had eaten some
of the extract.

The rat under

hormone

| eretion

1€ dis
ch

|
I
b4 |
and the |
accompany na- ,’
maturity may be ;
ated to a great :

%

developed by

Ics

observation showed
the same effects as those treated
hypodermically and further eXper
mentation disclosed the fact that the
extract was not destroyed by gastric
Juices,

Possibilities of a wide application of |
the substance are now_being investi
gated. The thyroid gldnd belongs to
the' group affected by the hormone
isolated by Dr. Collip and the extract
has been found to exercise a wonder-
fully beneficial influence upon certain
forms of goitre.

The beneficial effects of the extract
are being investigated in the labora-
torfes at McGill' where research
workers are highly optimistic over the
results thus far obtained. Manufac-
ture of the extract will be done at a
minimum c¢ost and the material will
be available for distribution as soon
as it has been fully approved by the
medical profession, medical authori-
ties at the university declared.

“It'is too early to make a definite
pronouncement upon the value of this
treatment,” Dr. Collip and his col- |
league Dr. A, D. Campbell, state in a
preliminary report on the subject in
the Medical Journal, “for numerous
clinical factors have yet to.be consid-
ered, as well as the question of dosage
and duration of administration. It may
be said, however, that definite results
of a most encouraging character have
been gined in five cases of oligo-
m , in two cases manifesting
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Active opposition to the proy
| establish a smelter for the refining of

1 to

ores on Ile Perrot may crys-
into joint action within a few
by a number of municipalities
Ste. Anne de Believue and
West. At the present time

of muniecipalitie re said
to be investigating the probable effe:t
of fumes from the proposed ~m"1'”
and, it found that danger is lik
to result, some Kkind of ion will
probably be taken,

As regards the >ts of
and other fumes from smelting plants,
it is pointed out by a prominent en-
gineer that in the case of a smelting
plant at Sudbury, Ontario, a consider-
able territory surrounding the actual |
plant is rendered totally barren of
vegetation, Also, it is pointed out §
mn fumes from the smelter at Trail,

., have been the cause cof govern-
mental protest from the State of
Washington to the Canadian Govern-
ment. In the latter case it is claimed
that farm crops in the state have been
materialy damaged by the fumes from
the Trail smelter. Decision in the
ase is pending ﬁ‘om an international
Joint commis

Without fmnﬁ closely into the Tle
rot project, the engineer is of opin-

that the effects of fumes from
smelter might conceivably be felt
far east as Lachine, on the Island
Montreal. Expert opinion on the
ubject will be collected by a number

3 nu,nmpa ities, within the next few
1 and a decision will then bhe
-mv hmi ab to future steps which maj
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FURTHER OBSERVATIONS ON AN OVARY-STIMULATING
PLACENTA®*

OF THE

HORMONE

By J. B. CoLLip,

Department of Biochemistry, McGill University,

Monitreal

INTRODUCTION

AS has been stated in preliminary communica-

tions?% 25 on this subject, the writer became
interested in the problem of the isolation of the
estrogenic hormone from the placenta after a
visit to the Biochemical Laboratories at MeGill
University of Dr. B. P. Wiesner, of the Depart-
ment of Animal Breeding, Edinburgh Univer-
sity. Dr. Wiesner very frankly laid the
problem before us and urged us to undertake
research in this field. The result of our in-
vestigation, which will now be given in detail,
may be said to be built upon and to be the
outcome of the earlier work of Wiesner and
his collaborators.

LITERATURE

It has long been known that the placenta con-
tains a substance capable of producing cestrus
changes in the uterus and vagina of oophorec-
tomized animals, and to this extent duplicates
the endoerine function of the ovary.’® As recent
reviews of the properties of this substance
(cestrin) 5% 7 and of the physiology and patho-
logy of the placenta™ are available, only the
more important characteristics need be men-
tioned. (Estrin is lipoid-soluble but not in-
soluble in water; it is not destroyed by high
temperatures, nor by acids nor alkalies; and is
not inactive when administered orally, With

* Received for publication on April 24, 1930.

few exceptions 100 workers are agreed that it
has no stimulating action on the ovary.

Hirose, in 1920, demonstrated that intra-
peritoneal injections of a suspension of placenta
produced in rabbits marked changes in the
ovaries, especially the appearance of numerous
corpora lutea; this effect was not obtainable
with acetone or ether extracts. Placenta was
found to be aective only in the first half of
pregnancy. This paper has not been accessible
to us, and we have found it quoted only by
Murata and Adachi™ who confirmed and
greatly extended its conclusions. They found
that the enlargement of the uterus noted by
Hirose could not be produced by this technique
in odphorectomized animals, and concluded
that it was due not to the cestrin content of the
injected material but to the secretion of
eestrin by the ovary.

In the meantime attention had been directed
to the anterior hypophysis. Evans and
Long,39: 40 in producing gigantism in rats by
continued massive injections of saline extracts
of this tissue, had noted a suppression of the
estrus cycles and an accumulation of lutein
tissue in the ovaries; ovulation in the hen was
similarly suppressed.1® 75 But experiments in
grafting®? and parabiosis™: 50 suggested that an
ovary-stimulating substance ecirculated in the
blood even of castrated animals, and Zondek
and Aschheim set themselves to discover its
They found!13 114, 115 that intramusecu-
(10-20

souree.
lar implantations of small amounts
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mem.) of macerated anterior hypophysis into
immature female mice led rapidly to the pre-
mature appearance of puberty, as judged by
the ripening of follicles and ovulation, forma-
tion of corpora lutea, and an outpouring of
estrin, demonstrated by the opening and corni-
the the

ment and hyperzmia of the uterus.

enlarge-
Similar

results were independently obtained by Smith

fication of vagina and

and Engle? 96,97 with rats, the observed super-
None

of these effects could be produced in oophorec-

ovulation being especially remarkable.

tomized animals.

These findings have been confirmed re-

peatedly.1? 18 20,41,49, 70 The active prineiple
appears to be present in the anterior hypophysis
at all agesSs 89, 92,93,94,66 and in male animals
and castrates to an extent greater than in normal
females;*? in pregnancy, the amount present de-

10, 81

creases. [t is present also in other human

tissues, as in the decidua and the placenta (im-
plants of 0.1 gm.), especially in the first half
of pregnanecy,® in the corpora lutea of preg-
nancy, and in the blood and urine from an early
stage in pregnancy till some days after parturi-

tion.? It is not demonstrable in blood or urine
0

at other times, except occasionally in infants,*"®

81 por 1n cere-

48, 99, 31

nor regularly in amniotice fluid,*"
brospinal fluid during pregnancy. These
results led Aschheim and Zondek® * ° to suggest
the injection of one or two ec.c. of urine into
immature mice as a test for pregnancy. They
describe three reactions which may follow: (1)
development of follicles and cestrous changes in
the vagina and uterus; (2) hazmorrhages into
the follicles, usually visible macroscopically : (3)
formation of corpora lutea, chiefly atretic. These
reactions are not specific for pregnancy, as they
may be obtained with urine from cases of variovs
endocrine disorders, tumours, or inflammatory
the

Reactions 1 and 2, however, permit a

lesions,® or in amenorrhecea, or at meno-

pause.>?
diagnosis of pregnancy from the second month
onwards, and give correct results, positive or neg-
ative, in about 97 per cent of the cases, as other
workers have also found.69 30, 63,106  Pggitive
results have also been obtained with the urine in
pregnancy in apes® and monkeys, but not in the
cow,

sow, rabbit, or mouse.*°

Active extracts

have been prepared from the anterior hypo-
physis, and from the human placenta or urine
})I'(‘,Q')];lll(‘y-' 18, 17, 85, 41

of It is frequently im-

the

German workers the source of the material used,

possible to discover from the writings of
and it has been universally assumed that the
active principle is the same in each case. Evans
and Simpson® however, point out that while the
increase in size of the ovary is roughly propor-
tional to the amount of hypophyseal material
implanted, no such linear relation can be dis-
cerned with injeetions of varying amounts of
urine of pregnancy.

immature
\'4- 10 H)

produce effects similar to

Injections of such extracts into

(3 to 4 weeks, 6-8 gm.) or rats

30-35

mice

weeks, om.)
those of the solid implants, except that ovula-
the

tendency to atretic luteinization and haemor-

123 and

tion is seldom if ever observed,®”
rhage is ereater. The outpouring of cestrin leads
to the uterus becoming distended and hyper-
amic ; the vaginal smear shows cornified cells and
an absence of leucoeytes, and the blood choles-
terol probably rises.®¢ 1?
the

doses, produces signs of

The unit is usually

which, divided into six
full

100 hours in such immature rodents.

taken as amount

cestrus in about

Mice are
absolutely as well as relatively less sensitive

than rats.® The absence of w@strin must be
demonstrated by negative results with oophorec-
tomized animals: the weight of evidence” 1is

against the view that an cestrin effect may be
obtained with anterior hypophysis. Copulation
may take place during such premature cestrus,®®
but
pregnant is not reduced.*

the age at which the animals first become
[f the injections are
continued, the ovary enlarges to ten times the
almost wholly of

and consists

corpora lutea, the majority of which are atretic

normal size,

and often haemorrhagic. The eyclic changes in
the vagina may persist for some time' but tend
to disappear, and the epithelium passes into a
secretion phase with a high mucous layer, while
the uterus is no longer distended, but its mus-
cular layers are hypertrophied.'*" i

These effects may be aseribed to the internal
secretion of the corpora lutea,?® 1! the activity
of those produced by this treatment having

the
hormone
The luteinization

been  demonstrated deciduoma reac-

H““ 103, 74, 19, 44

by

This itself may be

present in the placenta.*
and enlargement of the ovaries are also con-
mature animals, though super-
still

In the ovaries of pregnant mice’

spicuous in

ovulation may be produced by im-

plants 9S24
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or rabbits™ the formation of new corpora lutea
may be evoked, in some cases certainly pre-
ceded by ovulation, without disturbing normal

parturition. This is not a constant finding®®

and in other hands extracts of anterior hypo-
physis'®? or placenta** have impaired the birth

mechanism or®® abortion or

produced
the
rodents react less strikingly

t

ITe-
lII]Ill:lIlll‘(‘ lllil]"
to

here is accelerated

absorption of fetuses.

treatment of
this kind than do females;
the

accessory glands, to a lesser degree of the

development of seminal . vesicles and

penis and testes;%6 107,121, 18 the endocrine ac-
tivity of the testes is said to be increased,'*
but spermatogenesis actually

hibited.*% 2% = In the
may be very greatly enlarged after implanta-
tion or injection of glycerol extracts of anterior
hypophysis.!” The of senile female
mice may be reactivated so that estrus cycles
may reappear,**® but when implants were made
into mature mice, which for unknown reasons
showed no cestrous cycles, the first induced

may be in-

doves, however, testes

ovaries

estrus was not followed by renewed ecyclie
activity.®? :

[n rabbits, ovulation following the injection
of extracts of anterior hypophysis has been
observed,** but the formation of lutein cysts in
the ovary®* appears to this latter
change has also been seen in dogs.!? 86 Im-
plants made into apes may stimulate follicular
growth,? or may produce enlargement of the
uterus without visibly affecting the ovaries;?*

follow ;

several workers, however, have insisted on the
independence of the endocrine activities of the
ovary.” 116,110 Tpn human subjects, implants
failed to induce menstruation in a case of de-
layed puberty, or after the menopause, but good
results were obtained in the treatment of various
menstrual disorders®® and soluble preparations
have also been used with some success ;17 120, 60,
76,91 hyperemia and hyperthermia in the pelvie
region may be noted, but not invariably.?
Since in the of hydatid mole and
malignant chorionepithelioma the pathological
tissues™ 5 51,90 and the contain
large quantities of the hormone, an explanation
of the frequent appearance of lutein cysts of
the ovary in in the
presence of hypophyseal tumour,**® seems not
far to seek.

case

urines 122, 77

these conditions, or

The most widely known of the chemical char-

acteristics of the hormone is its instability; it is

destroyed by boiling and injured at 60°C., or by
exposure to strong acids or alkalies,*® 7 or to
digestive enzymes,”® and in consequence is ineffec-

tive when given by mouth, except in very large
]

G OSesS

under the

stanges. 119, 56, 98

and most. favourable ecircum-
It is diffusible and dialyses
rapidly, a fact which may be taken advantage
to be
soluble in water or dilute acids, but insoluble in
fat solvents, and is purified*® by precipitating
addition of
We have not been able to find specific

claims of the maximum potency and concentra-

of in its preparation.*®*” Tt is said

it from aqueous solution by the
aleohol.

tion obtainable by such means; commercial prep-
arations may contain 50 rat units per c.c., but
are decidedly toxic.” Dickens?” has described a
new preparation from the urine of pregnancy by
precipitation with saturated ammonium sulphate
and subsequently with tannic acid. His prep-
aration is active in doses of 0.01 mgm. by injec-
tion, is not destroyed by pepsin or trypsin, but
is unstable in acids or alkalies, and is insoluble
in aleohol. present the
original material (placenta or pregnancy urine)
it is usually removed by extraction with ether
or some other fat-solvent; we do not feel con-
fident, however, that a quantitative separation
has always been obtained in the preparation of
either fraction.

Alkaline of the anterior
physis promote growth* %2 and acromegalic and

splanchnomegalic distortion,®* with enlargement

Where cstrin is n

extracts hypo-

of the gonads,**® and temporarily lower the non-
protein nitrogen of the blood,*** while they pro-
duce extensive luteinization in the ovary and
lead to a suppression of cstrus;* 78 54, 62 ex-
tracts made with dilute acid, however, are not
growth-promoting,®* but promote
I)lll)l‘l't}',4l' 83,712, 18,:58, 17, 210 }-“t

premature
they are not
free from the tendency to cause luteinization,
and to impair the birth mechanism; this is
the
are devoid of growth-promoting
2, 78 that the
alkaline extracts actually antagonize the pu-

also true of extracts from placenta or

urine, which
power.41, 44, 11 Evans believes
berty-accelerating effect of acid extracts or of
to
plants, to acid hypophyseal extracts, or prepara-

implants.#* That the ovarian response m-
tions from placenta or urine, may take the form
either of follicular or of luteal development has

been regarded by many workers'” as a question
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of dosage, or*® of the initial stage of the ovary.
Amongst those?* who believe that two distinet
hormones are concerned, Wiesner!10. 112 hag
taken a leading position. He distinguishes
“‘Rho-one’’, which stimulates the secretion of
the cestrin, the maturation of follicles and the
formation of corpora lutea, from ‘‘Rho-two’’
which maintains the corpus luteum in activity
and stimulates it to internal secretion.’** ™ Ex-
tracts of either anterior hypophysis'*® or pla-
centa,’? made with sulphosalicylic acid, contain
both principles (an ingenious hypothesis is of-
fered to explain the predominance of one or the
other, according to dosage), but as ‘‘Rho-one’’
is totally destroyed by heating to boiling for one
minute, while ‘‘Rho-two’” in part survives such
treatment, %74 a clear separation can be ob-
tained.

Mucification of the vagina in immature rats is
the test by which ‘‘Rho-two’’ is assayed ; this ap-
pears in sections, but is not detectable by the
smear technique. Claus®® has obtained from the
anterior hypophysis a mierocrystalline substance
insoluble in absolute alecohol which promotes pre-
mature puberty and ovulation in female rodents;
the potency is not stated but a great loss of
activity is apparently involved in the prepara-
tion. A fraction soluble in absolute alcohol pro-
duced luteinization; the physiological effect of
unresolved mixtures is dependent on the dose.
Aschheim” pointed out that certain urines gave
reaction 1, 4.e., cestrus, but never gave reactions
2 or 3, 1.e., hemorrhagic follicles and luteiniza-
tion. Zondek? 12* has now accepted the view
that two hormones are concerned, ‘‘Prolan A’’,
which causes cestrin secretion, and ‘‘Prolan B”’,
which is assayed by the appearance of corpora
lutea in the ovaries of immature mice ; he claims,
also, to have obtained ‘‘ A’ free from ‘“B’’ from
the urine of non-pregnant women, especially
after natural or artificial menopause. The sig-
nificance of the follicular hematomata is ob-
scure; Fellner*® regards the phenomenon as due
to a non-specifie, irritant impurity.

The relation of the placenta to the anterior
hypophysis in this system remains obsecure.
Placental extracts induce in the hypophysis
histological changes? 15 65 gimilar to those seen
in pregnancy,®® but this may be due merely to
cestrin.!!  Zondek,'?2 like Philipp,®! is inclined
to believe that the placenta does not merely
collect and store the hormone produced by the

anterior hypophysis, but takes an active part
in the production; but he maintains that the
flooding of blood and urine with the hormone
takes place so early in pregnancy that it must
be ascribed to hypophyseal, not to placental,
activity.

METHODS

Sulphosalicylic acid was employed in the first
instance as an extracting agent, and it was
used in the manner described by Wiesner.11?
Fresh or recently collected human placents

were used. It was also found that frozen

placente could be used and that the process of
freezing did not materially affect the yield of
active extract.

It was found that the injection of diluts
sulphosalieylic acid extract into immature rat
consistently produced the phenomenon of pre
mature maturity. While attempts were being
made to concentrate this extract and at thd
same time remove the sulphosalicylic acid
without loss of potency (a result which was
not achieved), it was decided to make somd
preliminary trials with acetone and alecoholi
extracts of the fresh placenta. Dr. Wiesne
had told us that he had had no success in thg
use of alecohol or acetone in the making of
potent extracts, and in his recent paper he hag
emphasized this fact. However, it has bee
our experience that extraction of the materia
with neutral or faintly acidulated alcohol of
acetone yields at once an extract which is in
variably potent. When this fact had beenl
thoroughly established it was decided to
abandon the sulphosalicylic acid extraction
process, and to develop a standard technique
based upon the preliminary treatment with
acetone or alecohol. Numerous attempts were
made to fractionate these simple extracts and
to recover the maximum amount of active
substance in some one fraction. It should be
added here that we had convinced ourselves at
the outset that we were not dealing with
estrin,  This factor has been carefully con-
trolled by repeated extraction of our extracts
with ether before submitting them to assay,
and also by the use of proven odphorectomized
rats. These latter animals have been shown to
be reactive to cestrin both before and after
treatment with the cestrin-free placental ex-
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tracts, and they have given uniformly negative
responses to such extraets.

One process which has been found to give ex-
cellent results, making use of human placenta,
is as follows:

The placental tissue is finely pulped and
treated with either one and one-quarter volumes
of acetone or two volumes of 95 per cent, ethyl
aleohol. When one is using aleohol as the ex-
tracting vehicle one may with safety add several
volumes of this reagent to the freshly ground
glands, as the active principle which one wishes
to obtain appears to be soluble in all strengths
of grain alcohol. The mixture is kept agitated
for some time and is then allowed to stand at
room. temperature for twenty-four hours. The

uid content is next separated from the mixture
y the use of a suitable press. It is filtered, and
o the filtrate one adds one-half c.c. of glacial
cetic acid per litre. The reagent, acetone or
leohol, as the case may be, is removed by dis-
illation at low temperature and reduced pres-
pure. Concentration of the aqueous phase is
ontinued until one has obtained a volume equal
o one-half that of the placental tissue originally
xtracted. A filtering agent is now added to
facilitate rapid filtration and to remove by ad-
borption a certain amount of undesirable ma-
erial. _An acid-washed hydrated aluminum
bilicate, such as Lloyd’s reagent, has given ex-
cellent results in our hands. The filtrate is re-
urned to the still and very ecautiously concen-
rated under reduced pressure to the consisteney
pf a thin syrup. Ten volumes of alcohol, either
bsolute or 95 per cent strength, are added. It
is important that the alecohol be added very
slowly and that the mixture be kept violently
agitated during the process. The purpose of
adding such a quantity of high grade alcohol
at this stage is to remove by precipitation unde-
sirable material and to retain in aleoholic solu-
tion the bulk of the active principle. It may be
noted that herein our process differs materially
from other processes which have been suggested
for the purification of maturity-producing
factors.

The mixture of concentrate and ten volumes
of aleohol may be placed in a freezer at a tem-
perature of —10°C. for several hours. This, how-
ever, is not an essential step. The mixture is
next filtered and the residue may be again ex-
tracted with hot aleohol and the extraet thus

obtained filtered and added to the first extract.
The combined filtrates are then concentrated
under reduced pressure to a thin syrup and
again treated with aleohol, preferably absolute,
in the manner above described. The mixture
is filtered and again concentrated to remove all
traces of alcohol. The aqueous mixture re-
maining in the still is diluted with sufficient
distilled water to allow of the extraction of
lipoids by ether. This is done in a separatory -
funnel in the usual manner. The process of
ether extraction should be repeated at least five
times. The ether is removed from the aqueous
solution by distillation at reduced pressure and
the concentration process is then continued
until the material in the distilling flask is al-
most dry. (An aqueous or dilute alecoholic
solution of the produect at this or an earlier
stage—as, for example, after one treatment
with ten volumes of aleohol followed by the
removal of cestrin by ether—has been found to
be satisfactory for most clinical needs). The
residue is then extracted several times with
small amounts of absolute ethyl aleohol.

The combined alecoholic extracts are filtered
and the filtrate is made strongly ammoniacal by
the addition of one-third volume of saturated
aqueous ammonia. The mixture is placed in a
crystallizing dish and allowed to concentrate
by slow evaporation at room temperature.
Several days may be allowed for this stage
and small amounts of ammonia and aleohol
may be added from time to time as indicated.
The semi-crystalline solid material which
separates out may be separated from the
mother liquor and washed three times with
dilute cold aqueous ammonia. The
solid material is then extracted with hot ab-
solute alcohol faintly acidified with glacial
acetic aecid. The alcoholic extract is treated
with one-third volume of saturated aqueous
ammonia and set aside. The solid material
which separates is again treated as outlined
above. One then obtains the final product by
chilling the absolute alcohol extract of the above

substance.

washed

The precipitate from alecohol may be further
purified by repeated solution in hot alcohol
and separation by chilling of the filtered
The purified product is re-

aleoholic solution.
latively insoluble in water, and indeed its
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separation from an aleoholie solution can be
oreatly facilitated by the addition of distilled
amount sufficient to reduce the
aleoholic concentration to 50 per cent, or even

water in

lower.
had
principle

also been with a
The

in this modification of the above method con-

Some success has

modified procedure. involved
sists in the adsorption of the hormone upon
caleium phosphate. In this method, therefore,
one can work with very dilute aqueous solu-
tions of the placental hormone, and to a large
extent shorten the somewhat tedious process
with One adds to a known potent

aqueous solution of the placental hormone,

aleohol.

which has been freed of protein and lipoid sub-
stances, sufficient neutral sodium phosphate
solution to give a concentration of 0.2 per cent.
The solution is then made strongly ammoniacal,
and 5 per cent calcium chloride solution 1is
slowly added. The mixture is stirred vigorous-
ly during the addition of the caleium chloride,
enough of which should be added to precipitate
all of the phosphate. The preeipitate is re-

covered. washed with dilute ammonia and
then extracted at least three times with hot 95
per cent or absolute alcohol which has been
faintly acidulated with glacial acetic acid. The
aleoholic extracts are combined, filtered, and
concentrated to a small volume. The active
principle may then be purified from this solu-

tion as indicated in the previous paragraphs.

PROPERTIES OF THE PURIFIED SUBSTANCE

As we have as yet been unable to obtain more
than a few milligrams of the purified hormone
at any one time, it is impossible in this com-
munication to define with aceuracy very much
of the chemical properties of the active prin-
ciple. The yield of the final purified product
which has been obtained has been of the order
The

potency of an active extract has not been ap-

of 1 mgm. per kilo of original placenta.

preciably affected by boiling for five minutes in
dilute acetic acid solution. We have, however,
evidence of deterioration of the saline solution
of the purified produect. There has been such
an urgent demand for the active extract for both
laboratory and clinical experiments that the
preparation of a sufficiently large sample of the
purified produet for chemical study has had to
however,

be postponed. This investication 1is,

about to be continued, and it is hoped that one
will be able to publish a detailed report of such
a study very shortly.

PHYSIOLOGICAL EFFECTS OF THE ACTIVE
PRINCIPLE

The only physiological effect of the hormone
which we have been able to study in a quantita-
tive manner has been the production of prema-
ture maturity in immature rats or mice. Rats
have been used almost entirely for the detailed

studies. Also it has been found best to use rats

)

three weeks of and under 35 grams in

age
weight. In the carly stages of the investigation
the experimental animals were sacrificed five to
seven days after the initial injeetion, and the
vagina, uterus, and ovaries were sectioned and
studied miecroscopically. The positive animals
manifested the changes in the uterus and vagina
usually associated with cestrus, but in addition
the ovaries were enlarged, and on section corpora
found
follicles in varying degrees of

lutea were usually as well as normal
development.
Later it was found satisfactory to use the vaginal
smear method in routine testing of extracts. It
has been our practice to make injections twice
and at twenty-four hour intervals, the same
amount of extract being administered on ecach
oceasion. The injections were made subcutane-
ously and the puncture sealed immediately with
collodion. Vaginal smears were taken daily,
starting on the third day (72 hours). An
epithelial or squamous cell flush occurring up to
the sixth day has been arbitrarily read as a

positive. One may have some evidence of a

positive reaction as early as the third day.

It is also of interest to note that corpora lutea
have boen seldom found in the ovaries of imma-
ture rats which have been treated with either a
fraction soluble in 85 per cent aleohol or the
recrystallized final product. This observation
londs a considerable measure of support to the
hypothesis of Wiesner that there is a separate
The

preliminary

principle which stimulates luteinization.
suggestion which was made in a
paper2* that the finding of corpora lutea in the
treated animal micht be made the basis of a
test for active extracts of the hormone which we
are studying is therefore untenable.

[t having been established that the immature

rat was a satisfactory test animal for the deter-
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mination in a rough way of the potency of vari-
ous extracts, it was deemed advisable to under-
take a series of experiments to determine  the
effect of excessive dosage of the hormone upon
Up to this
time we had tentatively accepted the hypothesis

both normal and pregnant animals.

that the maturity-provoking factor of the pla-
centa was identical with the anterior-pituitary
gonad-stimulatory principle. As the investiga-
tion proceeded, however, it became apparent
that a theory according to which the placenta
i3 econsidered as the ductless gland of pregnancy,
producing by an active process a pregnancy
hormone with both physiological and chemical
properties peculiar to itself, would fit the ob-
While we do not feel

that we have as yet sufficient evidence available

served facts much better.

to prove this theory conclusively, we are never-
theless of the opinion that there are many ob-
servations which support it. Some of this evi-
dence may now be considered.

1. Extracts which have been prepared from
anterior pituitary lobes by the use of acetone,
as in the case of placenta, have been found to
be non-cestrogenic in character. These extracts
have been prepared from small amounts of tissue.
It is possible, however, that by the use of large
amounts of these glands an active principle
similar to that herein deseribed may be obtained.

2. It has been repeatedly shown that the pla-

cental cestrogenie hormone is effective by the

and it
1!]1'
for eclinical

oral route, is proposed ultimately to

standardize extract which may be made

available use in terms of oral rat

units.

a

3. Considering the limitations of accuracy in
potency testing with a limited number of im-
mature rats, we have observed no decrcase in
potency following treatment of active extract
with either pepsin or trypsin.

4. The prolonged treatment of normal adult
rats with laree doses of the hormone has not
resulted in any noticeable effect upon the cyecles
or upon impregnation or lactation. Moreover,

such treated rats have shown no evidence of

marked hypertrophy of the ovaries, nor has

Abor-

hormone

there been any evidence of superfetation.
The
viewed as a pregnancy principle could not of

tion has mnot been produced.

course be expected to cause abortion.
The following condensed protocols of four ex-

periments are of interest in this connection:

Na. 12
Nov.

Weight 191 grm.

of 50 per
human placenta.

8. Started daily injection
acetone extract — 3 gr

grm.
14.

Nov.
Dec. 4.

Litter.

Injections every second day.

Dec. 20. Male placed in cage.

Jan. 11. Equivalent of 5 grm. of placenta (85 per
cent alcohol soluble) injected every second day.

Jan. 16.

Feb. 12. Male placed in cage.

March 17. Weight 187 grm.
study of genital tract.
6).

Litter (7).

Killed for mieroscopic
Ovary normal (see Fig

No. 2:

Nov.

Weight 175 grm.

8. Started daily injection
grm. human placenta.

Nov. 18.
Dec. 4.

equivalent to 3

Litter (6).

Injection every second day.

Dee. 20. Male placed in cage.

Jan, 11 Standard injections, equivalent
to 5 grm. of placenta, every second day.

March 21. Weight 176 grm. (See Chart 1, No. 14,
for cycles).

Litter (8).

No. $:
NU\'.

Weight 137 grm.
6. Started daily injection equivalent to 3
of placenta.
Dec. 7.

grm.

Injections évery -second day.

Dec. 24. Male placed in cage.

Jan. 11. Equivalent 5 grm. of placenta every second
day.

Jan, 31,

Feb. 4.

Feb. 26.

Litter.

Eating poorly.

Injections stopped on account of poor con-
dition of animal.

March 8. Dead of r‘t‘.\'p‘ll':ﬂnr'.\'
91 grm.

13, for cycles).

Weight
No.

infection.

Ovaries normal. (See Chart I,

No. 4:

Nov. 6. Started
grm. placenta.
Dec. 6.

Weight 136 grm.

9

daily injection equivalent to 3

Injection every second day.

Dec. 24. Male placed in cage.

Jan. 11.
day.

Jan. 16. Litter

I"eb. 10. Male placed in cage.

March 10. Litter (7).

Mareh 21. Weight 200 grm.

Equivalent 5 grm. placenta every second

(%)

Normal.

I d

Also Charts 1 and 2 show the results of 17
experiments in which the hormone was admin-
istered daily or bi-daily, and in varying dosage.
In eeneral it may be said that we have little or
no evidence of any interference with the normal
sex functions in normal adults as a result of
even massive doses of this

{reatment with

hormone.
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Normal rabbits and dogs, both CaaArT I
male and female, have been
injected daily with varying
amounts of the active extract,
up to 100 rat units in the case
of rabbits and 200 rat units in fouLT Fts
the case of dogs, and frequent | = R AILY ““.‘JUTUH
blood chemistry studies have &)z 1
been made on such animals up ‘ ;
to one month. Apart from slight ( 4 AN [ TORMONE
\

LITTER

LiTTER

NN, N

to moderate increases in the ‘ S
cholesterol content, which, how- 5 ANAN
ever, we hold to be a non-specific |
action, nothing of significance
has been observed in the chem-
istry of the blood.
Normal female dogs and rab-
bits have not manifested any
appreciable degree of hyper-
trophy 'of the ovaries when
treated with the hormone. It
is of interest to note that in such
animals there has been mno sign
of luteinization of the ovaries,
which on section have been
found to be very rich in follicles
in various stages of development
(Figs. 1 and 2).
We have noted that immature

SPUm

rats which have been brought to s e SeN Lirre

a state of premature maturity
by the treatment with the hor-

Rt Showing the effect of daily or bi-daily injections of ple acental
) \hoe ¢ AG
e commence at once, as a hormone into normal adult female rats (Jvul with males. The unit

].'11107 to manifest the eyelie used here was the equivalent of one gram of fresh human full term

; lacenta.
changes. This has occurred both :

in animals receiving the usual Crarr I1
assay treatment and in others o PAYS

which have been injected daily
for several weeks.

ST DALY i Yt

,’\\\/ \_/ \\ e ARV AVAY \WETAY
We have recovered sperm in : A 3 ’h X

a great many instances from the ~ /\ / \/ \ /\ \_ AN

vagina of treated immature rats £

and have many examples of suc- AVAVAV, \/ \/ \/ VAYAVATHVAVAVEN AN i
A similar oxpuunvnt to that illustrated in Chart I, except that

cessful impregnations, associated 5,
preliminary control periods are shown. Rat No. 3 had nmnml ovaries.

with mnormal gestation, birth,

and the rearing of litters. In mo case, however, nursing their young, while others have reared
has impregnation occurred coincident with the average weight litters. Since the purified hor-
first cycle. The earliest instance of impregna- —mone has been used we have not observ ed the
tion which we have observed has been the third formation of corpora lutea in association with
cycle, and here the young were born on the 62nd  the first eyele. These may be observed at, later
day of life of the mother. Some of these young eycles, however, and one is tempted to assocl iate
mother rats have had difficulty in adequately failure of unprcwnatlon in our experience at the
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the luteal phase.

Long and Evans® have stated that the first eycle

first ceycle with absence of

may be a non-fertile one. Fig. 3 and 4 represent
sections of the ovaries of two immature rats
brought to maturity with the hormone treatment.
Each was sacrificed at the first cestrus period.
Corpora lutea are absent in the first ovary and
present in the second. The first animal received
an absolute aleohol soluble fraction, the second
a 50 per cent acetone extract. Corpora lutea
may not be found in certain animals even after
the sceond cyele.

F1G. 1.—Ovary of the adult rabbit after 21 daily
corpora

injections of 80 units. Note the absence of

lutea.

Fra. 2.—Ovary of female dog 4 days after 200
Twin

units daily. Note the absence of corpora lutea.
ova are seen in a single follicle.

We have noted, in our rat colony, some ex-
ceptions to the general type of cycle, which it
may be of interest to mention at this time. We
have had one rat which was given the equivalent
of one gram of placenta daily, starting at 26
days of age, and 34 grams in weight. This
animal manifested a eontinuous cornification of

the vagina for 17 days. The injections were
.I.‘

stopped and a state of dicestrus was instituted
which lasted until injections were resumed 28
days later. Cornifieation of the vaginal mucosa
reappeared and was continuous for 12 days, at
which time injections were again stopped. The
animal was sacrificed 8 days later and the ovary
was found to be of normal size and free of
corpora lutea.

In another instance a senile rat which was
studied daily by the vaginal smear method
showed a continuous cornification phase. After

F16. 3.—Ovaries of a rat 27 days old, 30 grm. In-
jected with aleohol soluble fraction in potency 1f’sr.
Strong positive reaction. Killed on the Ii.ma day. Note
the mild hypertrophy and wealth of follicles. Corpora
lutea absent.

F16. 4—Ovary showing corpora lutea. Rat 28 days
old; 37 grm. weight. Injected with the equivalent of
3 grm. placenta, as a relatively erude extract made by
use of 50 per cent acetone,
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sidered a pregnancy hormone. Our conception
of the physiological significance ot this active
prineciple is that it is produced in the placenta
throughout pregnaney for the speeific purpose of
assurine the continued functioning of the ovary.
There is now ample evidence to show that both
cestrin and the corpus luteum hormone are pro-
duced by the ovary during pregnancy and that
ovulation is inhibited. That there must be other

F16. da

Fi¢. b F'ig. 5¢

Senile rat in continuous cestrus. a. Ovary. b. Vagina. c¢. Uterus. Note eystie follicles in ovary,
also hyperplasia of mucosa of uterus.

six weeks’ observation the hormone was admin-

istered for one week in daily doses the equivalent
of five grams of placenta. The animal continued
to show daily squamous cell flushes. It was
killed at the end of a week and no corpora lutea
were found in the ovary. The follicles appeared
cystic in character while the uterus was tre-
mendously hypertrophied (Fig. 6).

These two rare examples of abnormal cyecles
in the rat are quoted because of the parallelism
with certain clinical types of ovarian dysfunc-
tion which is suggested.

DISCUSSION

It has been our endeavour in this research to

secure placental extracts free from cestrin, and

also free from specific luteinizing factors. The
active principle, while manifesting the property

of a specifie stimulant to the immature rodent

ovary, causing it to develop to a mature state and

to assume thereafter the normal eyelie funetion
Fig. 6.—Ovary of Rat No. 1, killed after two

of the post-puberty state, s d, we feel, be con- : :
] | b ate, should, we feel, be con pregnancies. (See protocol for details).
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ifactors, such as anterior pituitary influence
playing an active part in the hormonal balance
during this state, is freely admitted. Although
it has been proved that the placental hormone
is eapable of activating an immature ovary, one
may nevertheless consider such an effeet as for-
tuitous. Aecordingly, in the theory which is
proposed the active prineiple is eonsidered as a
pregnaney principle primarily, but as an ovary-
stimulating substance it may be found effeetive
in the aetivation of ovaries which are hypofune-
tioning.

The relationship which the hormone.deseribed
in, the communication bears to the so-called an-
terior pituitary prineiple found in pregnanecy
urine cannot be definitely stated. As yet we
have confined our attention to the placenta as a
source of active extracts. It appears to us more
than likely that the placental hormone with
which we are dealing should be present in the
Zondek have
taken a viewpoint somewhat similar to that of

urine. Recently Aschheim and
Wiesner, namely, that there are two principles
which act upon the ovary—Rho T and II (Wies-
ner), ‘or Prolan . A I

Zn]ltl(‘]( s The
genic only, in that it induces ecstrus in imma-
ture

and B (Aschheim and

former i1s considered as mstro-

animals without luteinization. Our own

work lends a considerable measure of support

to this point of view. In our earlier work with
sulphosalicylic aecid extracts and with 50 per
cent acetone extraets, corpora lutea were found
in the ovaries of the treated immature rats, as-
sociated with the first estrous eycle. The puri-
fied hormone, however, has not eiven evidence
of any luteinizing action. One point which may
be of eonsiderable significance is the observation
that immature animals which have been hrought

to sex maturity as a result of hormone treatment

show after the second or a later strus period
definite

evidence of ovulation
corpora lutea formation.
It was only after it had been shown that the

placental extracts deseribed were non-toxie in

tollowed by

character and exereised no unfavourable influ-
ence in normal animals that we formulated the
theory as outlined above. simply as a working
hypothesis. These studies also gave us ample

Justification to proeceed with eclinical experi-

ments, the results of which have been most en-
couraging. Perhaps the most important prac-

tical point of the laboratory studies has been

the demonstration that this active prineiple is
non-protein in character and is unaffected by
digestive enzymes. It may therefore be admin-
istered erally.

The experience with the method of assay
that an

matter of

which has been had makes it evident

absolute biological assay will he a

great difficulty. The type of method recently
suggested by Coward and Burn for the assay
of estrin appears to hold the most promise. It
immature female three

1s sugoested that rats

weeks of age, and not more than 35

orm. in
weight, should be used. It will be necessary to
use a large number of animals and to apply
the statistical method of Coward and Burn to
arrive at a true unit. In our work thus far
only a few rats have been used at.any one time,
and the weight of a unit of the purified product
has been found to be of the order of 0.0015 mem.
This value is not in any sense to be considered
as final. It should be possible, however, at a
later date, to use the purified product as a
standard of reference in the standardization of
extracts intended for elinical use. Absolute
purity of the final produect which has been de-
the

However, the

seribed cannot be claimed until results of
further work justify such a step.
results which have been obtained seem to in-
dicate that one is dealing with a pure substance.

Those workers who have attempted to obtain
some measure of purification and coneentration
of the so-called anterior pituitary hormone in
for the most

pregnaney urine have made use,

part, of fractions obtained by submitting con-

centrates to precipitation by aleohol. It is of
interest to note again that the hormone of the
placenta deseribed herein is soluble in aleohol.
It is altogether possible that some of this prin-
ciple might be entrained or adsorbed in a pre-
cipitate resulting from the addition of aleohol
to a mixture containing it. One could, however,
never hope to ecomcentrate and purify the hor-
mone further by such methods. It is felt that if
any true anterior pituitary hormone analogous
in its physiological action to the pituitary im-
plant be present in placenta, the method which
we have used would exelude it even from our
partially purified and concentrated extracts. It
is our intention to study the physiological ef-
fects of fractions which may be separated from

the precipitates and residues which have been
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discarded in the preparation of the ovary-stimu-
lating hormone deseribed in this paper.®

We are greatly indebted to Dr. H. B. Van
Dyke, of the University of Chicago, for making
tests to determine the effect of the placental ex-
tract (85 per cent aleohol soluble) upon com-
pletely hypophysectomized rats. He has very
kindly permitted us to quote his results, which
he will doubtless publish in detail later. After
two weeks of daily injections with known potent
extracts, he obtained cestrus in five hypophysec-
tomized animals. He also confirmed our results
as to the absence of cestrin from the extract.

The fact that the ovary of the hypophysee-
tomized rat has been activated by the placental
extract, even though the time required was much
greater than in the case of immature normal
animals, is a matter of great importance. It
may be viewed as evidence against the theory
of placental origin of the hormone suggested in
this ecommunication. A practical point which
the experiment indicates is in relation to the
time required to produce the result. It is
possible, therefore, that certain clinical cases of
ovarian hypofunction of pituitary origin may be
found to respond to treatment with the extract
if the treatment is continued over some months.

The problem of standardization of the extract
is a very formidable one. Lately we have found
that spontaneous estrus may oceur in untreated
control animals as early as twenty-six days of
age. It becomes necessary, therefore, to use ani-
mals in assay work which are of such an age and
weight as practically to exclude the possibility
of obtaining positive results in controls. Very
young rats are relatively insensitive to the hor-
mone in our experience. Also, it has been very
difficult at times to obtain clear, positive cestrus
smears in rats of less than twenty-five days of
age and weighing under 35 grm., even when
they have been injected with known potent ex-
tracts. A phase of cornification may be obtained,
but leucocytes are usually present. It is neces-
sary, then, in many instances to confirm by post
mortem and sectioning of the vagina what might
be termed doubtful vaginal smears. It is possible
that one may be dealing with a seasonal condi-
tion. We are desirous, however, of emphasizing
the pitfalls in the biological assay, because we

* See special note on p. 774

doubt if all who have worked in this field fully
appreciate the conditions.

It is to be hoped that some satisfactory solu-
tion of the problem may be arrived at by the
use of special diets or by the removal of the
pituitary or thyroid gland from adult animals,
with a view to rendering them acyelic.

For the moment we feel that extracts pre-
pared by rigidly followed methods present a
Jesser degree of variability than does the rat
assay test. The extracts which have been used
clinically have therefore been appraised in terms
of grams of placenta per cubic centimetre. The
.at tests on these extracts have shown a varia-
tion of from one to three units per gram of
original placenta.

The ultimate solution of the problem would
seem to depend on the production of large
amounts of final product, and a rigorous assay
of this material by the use of a large number of
standard animals.

The name ¢ Emménin’’, suggested by Prof.
A. B. Macallum, is proposed for the placental
hormone described in this paper.

SUMMARY

1. Methods of preparing active extracts of an
ovary-stimulating hormone derived from pla-
cental tissue are deseribed.

2. Physiological studies with the hormone are
described and a theory is suggested that the
hormone is of placental origin.

3. The name ‘‘Emménin’’ is proposed for the

hormone.

It i9 a great pleasure to acknowledge the great help
that my colleague, Dr. D. L. Thomson, has given. I
am deeply indebted to him for the survey of the litera-
ture which forms an integral part of this paper. I
wish also to acknowledge the technical assistance of Mr.
M. MecPhail and Miss J. Williamson, who were
responsible for the daily examinations of large numbers
of the experimental animals. Prof. F. E. Lloyd has
very kindly allowed us to use his photographic apparatus
and has given us his personal assistance, for which we
wish to thank him.
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NOTE
[The following details were received too
late for incorporation in the body of the
paper.—ED. ]

It is of interest to note that an active fraction
has been obtained from the precipitates removed
froni the original acetone extract of human
placentas during the aleohol fractionation pro-
cesses. This active fraction has been precipi-
tated from aqueous solution between the ranges
of 65 to 85 per cent concentration of aleohol.
It has been further purified by repeated solu-
tion in water and reprecipitation by
Other methods are also being tested.

aleohol.

The physiological properties of this extract
are such as to indicate that it
mone or

contains a hor-
different from
The chief physiological property of

hormones distinetly
emmenin.
this active fraction appears to be that of a
stimulant in the female to hypertrophy of the
ovary, and in the male to hypertrophy of the
seminal and glands. The
hypertrophy of the ovary is due, for the most
The
effects of long-continued administration of this

vesicles associated

part, to the formation of corpora lutea.

particular extract are now being studied along
the same lines as has previously been done with

the emménin extract.

The chemical properties of this active fraction
1
1

sucoest that the hormone is of protein-like

nature. Boiling of the extract has been found
to result in marked loss of potency and the effect
of oral administration in the dosage which has
thus far been used has been negligible. A puzzl-
ing fact which will need further elucidation is
the production of cestrus phenomena in the im-
mature rat associated with the first appearance
of corpora lutea in the ovaries following treat-
ment with this luteinizing extract.

The active fraction with properties as outlined
above may be readily prepared for subcutaneous
administration. One realizes, however, that the
use of this particular hormone can be under-
taken only with the greatest of care until more
is known about the ultimate effect which it will
produce. There is a possibility that over-dosage
phenomena may be encountered and that actual
harmful end results may be produced.

The physiological properties of this luteiniz-
ing hormone are quite similar to those of the
so-called anterior pituitary principle of preg-
nancy urine, and it is-our opinion that this prin-
ciple also is derived from the placenta.

We would like to emphasize that the data
which have been submitted have been obtained by
the use of extracts of human placentas, and we
are not at all satisfied as yet that similar find-
ings can be obtained by the use of extracts made
from animal placentas, such as those of the cow
or pig. The fact that certain workers have been
unable to obtain the Aschheim-Zondek reactions
the

may be of significance in this connection.

from pregnancy urine of these animals®

It has been suggested to the writer in certain
criticism which has been made of our results,
“‘theelin,’’

named the ovarian hormone, has not been en-

that cestrin or as Doisy has now
tirely removed from our extract, and that the
cestrus effects which have been obtained by its
use’ may be attributable to traces of this hor-
mone. Due to the consistent negative results
which extracts of human placenta have given
when tested on oophorectomized animals, it was
felt that this interfering factor had been ade-
quately controlled. Larger doses will have to
be given in the cestrin assay, over longer periods

of time, to make this point clearer.
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the metabolism and a
possible putrefactive process in the intestinal
traect.

[t is difficult to explain the relationship be-
tween certain forms of eczema and disturbance
The general
hypersensitiveness of the skin to external ir-

from standpoint of

of carbohydrate metabolism.
ritants is not increased, as has been shown by
Usher® in our clinie. Possibly, as a result of
the changed metabolic activity of these in-
dividuals, abnormal metabolic products or toxic
substances are formed in the tissues or intes-
tinal tract, and these in turn aect as irritants.
This is a possible explanation, for which, how-
ever, no proof is forthcoming.
exhibit this disturbance of carbohyvdrate meta-
bolism without developing eezema (there must

Many persons

be an eczematous disposition), and further it
must be always remembered that the occurrence
of eczema in these persons may be due to a
definite external irritant.

The association of eczema with disturbances
of the thyroid gland is also to be noted here.
the association of
eczema with clinical or metabolic evidences of

Oceasionally one meets
hypothyroidism, and the exhibition of thyroid
substance results in a prompt cure of the eon-
dition.

Influences such as worry, overwork, ete., may
the

those

factors in production of
their
occupation are under a constant high nervous

tension.

be important
eczema, particularly in who in
No other cause, metabolic or other-
wise, is to be found in these individuals, and
complete change in their surrroundings is
necessary to effect a eure.

May I, in summing up, quote a short para-

graph from a text-hook of dermatology by
Erasmus Wilson, written in 1854,

“Eezema is apt to oceur symptomatically, as
a consequence of constitutional distur-
bance or as an effeet of the application of local
irritants to the surface of the skin. Of the
former kind are the changes that take place in
the system under hygienic influences, as during
the spring and summer seasons of the year,
particularly when accompanied by atmospheric

SOme

vieissitudes, affections of the digestion system,
as dentition, the irritation produced by un-
sound milk in infants at the breast, and stimu-
lating and improper food and drinks in persons
of all ages. .and affeetions of the
nervous system, as mental emotions, partieu-
The loeal causes
of the disease are heat and cold, together with
frietion and irritation of the skin produced by
whatever Thus occasionally we find
eczema resulting from the sun’s rays, a variety

larly of the depressing kind.

cause.

which has by Willan been denominated eczema
It not infrequently attends the inflam-
mation produced on the skin by the irritation
of a blister, or by the application of the eom-
pound sulphur ointment or a Burgundy piteh
plaster.”’

These observations, which were founded on
elinical observations and clinical investigation,
are still to-day essentially sound. We
progressed in our more exact knowledge of

solare.

have
eczema In recent years. Ringworm, yeast, and
coceal infections of the skin giving rise to
eczema-like reactions, have been differentiated
and taken out of the ficld of eczema. There is
no one cause for eczema. The common factor
in all eczematous individuals is an underlying
hypersensitivity on the part of the skin, and,
granted this disposition, a legion of internal or
The
specific reaction of the skin to external ir-
ritants, the factor of alimentary toxins, and the
significance of the diet as it pertains to carbo-
hydrate and protein metabolism, represent, I
believe, the more important aspeets in the in-
vestigation of the eczematous individual.

external irritants may be execiting agents.
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Medicine is mot wholly materialistic: it would dis-
charge its funetions sadly if it had nothing in view but

a healthy body. Let us have that by all means if we

may, but if we cannot let us bear in mind .t'h:lt comfort
and cheerfulness do many people good besides the sick
man. When prevention and cure have failed, there is
much left to do which is worth doing.—The Lancet.
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SEX HORMONES OF THE FEMALE*

A REVIEW

By J. B. CoLLIP,

Department of Biochemistry, McGill University,

Montreal

SIN(,TJ*] the pioneer work of Berthold (1849) in

demonstrating the internal secretory function
of the male gonad in regard to the maintenance
of secondary ‘‘sex stigmata’’ in birds, great
been made in the field of sex

advances have

physiology. It has been within the last decade,
however, that outstanding progress has been
made in the development of this special field. It
is the purpose of this article to outline, as briefly
as possible, the present status of our knowledge
concerning the endocrine aspect of this subject
as it relates to the female. In a field where
theory is so rife, it is essential that one should
endeavour to keep theory and facts apart, and
in the following paragraphs an earnest attempt
has been made in this direction.

The manifestation of
tivity of the gonad is found in the young rapidly
differentiatine and 110\'0101)11134‘ embryo. From
the earliest elements of the Miillerian and Wolf-
fian duct systems are developed the female and
The gonad, male or
female, as the case may be, proceeds, it is be-
lieved, to influence somatic development of the
embryo and later of the fetus, so that even at
birth Sex
veloped.

earliest endocrine ac-

male gonad respectively.

certain characteristics are well de-
The further development and accentu-
ation of the secondary sex qualities reaching a
climax at puberty are so well known and accepted
as evidences of gonadal hormone functioning
that they may be dismissed at once from this
discussion.

A more detailed survey of hormonal factors
playing a part in sex physiology of the
may be deseribed under the following

female
heads:
(1) the ovary; (2) the pituitary gland; (3) the
placenta.

* Read
MeGill

at a meeting of. the Sigma Xi

Society,
University, December 18, 1929.

TaE OVARY

Marshall and Jolly,** as early as 1906, demon-
strated that the ovary produces a hormone
which causes the phenomenon of cestrus. Sub-
sequent workers — Adler,® Iscovesco,® Fellner,®
Hermann,” Frank® and others — extended and

2

amplified this observation. Allen and Doisy,? in
1923, developed an accurate method of biological
assay of the ovarian hormone of cestrus, best
known now as cestrin. They made extracts from
pure follicular fluid, and by use of the vaginal
smear method were enabled to test their product
as they proceeded with its concentration and
purification. They found, as did Iscovesco, that
the ‘‘activity’’ of ovarian extracts in regard to
the production of cestrus in castrated females
was associated with the ether soluble or lipoid
fraction, and with their new method of assay as
a guide they were able to produce very con-
centrated extracts.

Frank, who has worked in the field for a num-
ber of years, has recently written a monogr: ph
on the ‘“Female sex hormone’’, by which title
he prefers to designate the hormone of cestrus.
An excellent review of the literature, both labor-
atory and clinical, is given in this text. An
even more recent monograph by Parkes'® covers
the subject most exhaustively.

(Estrin has been demonstrated elsewhere than
in the ovary. Of chief interest in this connec-
tion is its occurrence in the placenta, in amniotic
fluid, and in the blood and urine during preg-
nancy.

The physiological properties of cestrin are best
manifested by injecting the hormone into a
castrated adult female rat. Forty-eight hours
thereafter the animal is found to be in a state
of full @strus as shown by its behaviour towards
the male and by the flush of cornified epithelium

in the vaginal smear. If the animal is sacrificed
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marked hypertrophy of the vagina and hyper-
@mia and distension of the uterus will be noted.
Prolonged treatment with cestrin injections is
said to cause enlargement of the breasts and even
the seeretion of milk subsequent to the with-
drawal of the treatment.
secretion is denied by some workers.

Stimulation of milk
The effect
on the male is probably anti-maseuline in the
main, but the hypertrophy of breast tissue in
male guinea pigs has been noted,

If ceestrin is injected into young and imma-
ture rats or mice the phenomenon of cestrus is
induced as it is in the castrate, also the same
effect is obtained in the Gophorectomized imma-
ture animal. A point of great interest in the
physiology of wstrin is its apparent non-¢ffect
upon the intact normal ovary. The injection of
estrin during pregnaney results in abortion if
the The
amount required in the later stages is much
greater,
in the

dosage administered be adequate.
(Estrus may also be induced by estrin
lactating animal. It is eclaimed that
astrus cehanges may be induced in the senile
animal by injection of the hormone. The ovary,
however, is not stimulated and ovulation does
not oceur.

THE PrrurTArRy GLAND

It is apparent that since the hypertrophy of
the genital tract at each period of cestrus is due
to a speeific stimulus afforded through the fune-
tioning of the hormone cestrin, the ovary must
liberate this internal secretion at periodie inter-
vals. The question therefore arises as to what
controls the periodicity of the ovary in this one
respect at least. This question has been largely
answered by the eonclusive demonstration in the
work of Smith Engle,'* and Zondek and
Aschheim’™ that the phenomenon of ovulation is
in large measure controlled by the seeretion of
the anterior lobe of the pituitary eland. The
question as to how the pituitary eland funections

and

as it does remains for the present unanswered.
smith and Engle, and Zondek and Aschheim,
by means of fresh intramuseular implants of
anterior pituitary substance, suceeeded in demon-
the
The effect consisted in
marked hypertrophy of the infantile gland due
to the rapid growth of Graafian follicles. The
development of the follicles appeared to follow
a normal course, and normal but superovulation

strating Intense stimulation of immature

ovary of rats and mice.

resulted. But of even greater interest was the
production of premature puberty and all the
phenomenon of westrus, opening of the vagina,
cornification of the vaginal mucous membrane,
enlargement, engorgement and distension of the
uterus. This latter result was undoubtedly due
to the liberation of wstrin from the ovaries of
the immature animal, stimulated to activity by
the anterior pituitary hormone.

The recent experiments of Parkes'® in which
follicular ablation was produced by means of
x-rays supply evidence that the periodicity of
wstrus is not necessarily governed by the peri-
odic maturation of follicles.

Further evidence that the pituitary gland has
a profound influence on the gonad is found in
the results of hypophysectomy. Removal of the
hypophysis causes cessation of ovarian develop-
ment and activity.

If one considers the

normal ovarian cycle
(maturation of the Graafian follicle resulting in
rupture and escape of the ovum, to be followed
immediately by the development of the corpus

luteum from the old follicle) and the subsequent
history of the eorpus luteum, depending as it
the fate of the shed
presumptive evidence, at least, of endocrine ac-
tivity other than that thus far discussed. Many
of the presumptive funetions of the corpora lutea
have of

does on

ovuam, one Sees

late years been definitely proved as
entities. Functioning corpora lutea have been
shown to inhibit ovulation and strus changes
in the genital tract. The recent work of Corner?
has demonstrated that the |1!'<]‘.{‘€‘2<1:1“(HI{1] pro-
liferation of the uterine mucosa is a funection of
the corpus luteum and he has succeeded in pro-
ducing this effect by means of extracts. Ile has
also shown the importance of the corpus luteum
in maintainine the nutrition of the uterus of
the

{hrough pregnancy which had been Gophoree-

impregnated animal by carrying rabbits
tomized following impregnation.
The the

from the condition in which they are found af

development  of mammary glands
estrus to that at the end of the luteal phase is
another funetion of the ““yellow body ™.

Since there is a great deal of species difference
in regard to the phenomena of sex, it is rather
difficult to correlate the conditions as found in
the human female with the wstrus eyele as man-
For ex-
rule

ifested in the various lower species.

ample, ovulation and ostrus are as a
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synchronized in the lower animals, whereas in
the human individual ovulation has been abun-
dantly proved to be an inter-menstrual phe-
nomenon occurring probably on the fourteenth
day following the beginning of the last menses.
The rabbit and ferret only ovulate following
copulation or stimulation of the
cervix, Immediately following ovulation in these

mechanical

species, the corpora lutea develop, and as the
life time of the corpora is, in the absence of
impregnation in the rabbit, about two weeks, the
condition of pseudo-pregnancy can be studied to
advantage here. Pseudo-pregnancy is apparently
entirely a corpus luteum phenomenon. It consists,
in the rabbit, of considerable mammary gland
and uterine hypertrophy. It also represents a
the uterus because
mechanical irritation, as from a foreign body
introduced into the uterus, leads to the forma-
tion of a tumour-like growth, the deciduomata
first deseribed by Loeb.?

period of sensitization of

Following atresia of the corpora lutea retro-
gressive changes in the mammary gland and
uterus occur. Reasoning from such observations
it has been suggested that menstruation, which
is so markedly a human characteristie, is really
the termination of what might be termed a
pseudo-pregnant condition, due to atresia of the
corpus luteum which develops and flourishes for
ten or twelve days following ovulation. In
support of this theory there is the evidence that
removal of a fresh corpus luteum is followed
very shortly by the menstrual flow. Marshall®
has suggested that menstruation represents
pseudo-pregnancy and pro-cestrus degeneration
telescoped into one.

There is a certain amount of evidence that
the anterior lobe of the pituitary gland may
produce a second hormone which has an inhibi-
tory effect upon the ovary. Evans* found that
the injection of his alkaline extract of the an-
terior lobe, which contains the growth principle,
caused rat ovaries to become almost completely
luteinized with concomitant cessation of periods
of cestrus. Teel,’ by injecting a similar extract
during pregnancy, was able in the rat to pro-

long the gestation period from two to six days

beyond the normal. Wiesner'® also claims that
there is a second and inhibitory factor in the
anterior pituitary and also in the placenta, which
induces luteinization of follicles and a pseudo-
prégnancy reaction in the uterus and vagina.

THE PLACENTA

Zondek and Aschheim found that implants of
placenta produced similar effects to anterior
pituitary implants or injection of anterior pitui-
tary emulsion. They also found that the urine
of pregnant women which had been freed from
estrin by extraction with ether contained an-
terior pituitary hormone. Similarly, the blood
during pregnancy has been shown by them to
produce an anterior pituitary effect when in-
jected into ammature mice. Wiesner'® has worked
extensively with placental extracts, and claims
the coexistence of two hormones therein, one
stimulatory to the ovary, the other causing in-
hibition of cestrus and a pseudo-pregnancy reac-
tion. The placenta is therefore rich in two
hormones—cestrin ; a pituitary-like ovarian stim-
ulant ; and, possibly, a third inhibitory principle.
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T has been abundantly proved that the placenta

contains the hormone of @strus. This hor-

mone, ‘‘cestrin’’, or the ‘‘female sex hormone’
as it is designated by Frank,” was first studied
in detail by Allen and Doisy.? They developed
a method for the accurate biological assay of

The

assay is dependent on the characteristic property

extracts containing the aective prineiple.

of the hormone to produce the phenomenon of
cestrus in a fully castrated female rat. Since
fluid as a

this wmstrus-producing ovarian

their original work on follicular

source of hor-
mone, w@strin has been abundantly demonstrated
elsewhere than in the ovary. Placenta, amniotic

fluid, and the urine of pregnancy have been

shown to contain very considerable amounts of
the hormone.

Prior to the development of more accurate
methods of assaying for estrin, many earlier
workers had proved that lipoidal extracts of
placenta when injected into young females
caused premature maturity of the uterus and
vagina. A similar result was obtained with
adult castrates.

Sinee estrin is most readily obtained by tak-

ing advantage of the fact that it is freely soluble

in fat solvents, and ean be removed completely

from aqueous suspension by the use of ether,
workers in this field have for the most part
confined their investigations to the lipoid frac-
tion of tissues or fluids studied. The demonstra-
tion that a water-soluble hormone having physi-
ological properties quite distinet from strin
may occur separate from or in eonjunction with
the latter is an outecome of the independent work
of Smith and Engle? and of Zondek and Asch-
heim'™ on the ovary-stimulating action of im-
These
investigators were able to show the most dra-
matie results in immature female rats and mice
following the intramuseular injection of fresh

plants of anterior pituitary substance.

The effect of such treatment
cause a most rapid development of the immature
Smith and Engle report that the ovary
of the experimental rat may be ten-fold the size
of that of the control, and nineteen-fold in the

anterior pituitary gland or saline suspensions of
the same. is to

ovary.

case of the treated immature mouse. The in-
crease in ovarian tissue thus produeed is due
for the most part to the rapid maturing of
Graafian follicles. These apparently mature in
a normal manner and superovulation results.
But even of greater interest is the faet that as
a result of the stimulation of ovarian activity,
estrin is liberated, producing its typical effects,
viz: hypertrophy of the genital tract and the
The
authors has therefore established that a hormone
of the

direct

phenomenon of ostrus. work of these
anterior pituitary gland ean cause by
the

all the effects of cestrin per se.

stimulation of ovary (liberating

@strin) There
is this sharp distinetion between the anterior
pituitary principle and cestrin—anterior pitul-
tary hormone has no effeet on the castrate,
whereas mstrin acts just as effectively in the
castrate as in the normal female.

Zondek and Aschheim later demonstrated that
implants of 0.1 grm. of placenta produced ovula-
tion in immature mice. Blood serum and the
urine of pregnaney were found to be similarly
active, in doses of 0.5 and 1 to 2 e.c. respectively.
They have also detected the ovarian stimulating
principle in decidua, in the corpus luteum of
pregnancy, in tubal mucous membrane, and in
the blood of the new-born. They have prepared
an @strin-free produet from the urine of preg-
naney and have developed a method of biologieal
assay of the prineiple dependent upon the pro-
duetion of hemorrhagie follicles in the ovaries
of 6 to 8 grm. immature mice. The pioneer work
of Smith and Enele, and of Zondek and Asch-

heim. on the ovary-stimulating hormone of
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the anterior pituitary gland has been confirmed
by Fels,* Brouha and Simonnet,® Loewe,” and
Siegmund.”

Dr. Wiesner,' of the Department of Animal
Breeding of Edinburgh University, has recently
succeeded in preparing potent aqueous extracts
of the ovary-stimulating hormone from human
placent@. Wiesner’s method consists in extract-
ing the fresh placenta or placental press-juice
with sulphosalicylic acid. This has the advan-
tage of giving almost immediately a practically
protein-free extract, which, after neutralization
and eclarifying by adequate filtration, may be
injected directly. It has the disadvantage, how-
ever, that it still contains sulphosalicylic acid,
or its salts, and does not readily lend itself to
Dr. Wiesner

the writer’s laboratory in September, 1929, and

concentration processes. visited
demonstrated in a single but convincing experi-
ment the effectiveness of the sulphosalicylic acid
extract of fresh human placenta in producing
premature maturity in the young rat. At Dr.
Wiesner’s very urgent request the writer took
up the problem of the concentration of the pre-
mature maturity producing principle in the
placental extract. A considerable number of ex-
periments were therefore undertaken with sul-
phosalicylic acid extract of placenta and Dr.
Wiesner’s claims this

for the effectiveness of

extract were amply confirmed. At times, an im-
mature female rat could be made to develop full
estrus and ovarian hypertrophy (confirmed by
microscopie sections) on the fifth day following
the injcetions of an amount of extract equivalent
to 1/3 grm. of placenta. It was found best in
practice to give two injections, one on the first
and one on the second day, and to sacrifice the
test rat on the fifth day.

[t soon became apparent that the presence of
the sulphosalicylic acid in the extract presented
a most formidable barrier to further concentra-

tion and purification of the active principle. A

variety of methods of extraction and fractiona-
tion were therefore resorted to and as a result
it has been found possible to attain oreat con-
centration of the active principle. It has been

obtained free from protein, salt, lipoid and
cestrin, and in the form of an aqueous solution
it may be administered either subcutaneously or
orally. Tt is possible to place the equivalent of
100 grm. of placenta in 1 c.c. of water with a

relatively small loss of the active principle con-

tained in the original tissue. The potency of
any extract may be ascertained fairly accurately
in terms of rat units by making use of the slight-
ly modified method of Zondek and Aschheim
referred to above. The minimal amount given
in two injections on successive days to produce
full cestrus in immature rats three to five weeks
old on the fifth day may be taken as the unit.
It is also essential that the extract should be
without effect on castrates.

Whether, as it has apparently been assumed,
the ovary-stimulating hormone which has been
demonstrated in anterior pituitary implants, in
anterior pituitary extracts, in the blood and
urine of pregnant women, and in the placenta,
for the
Why the pituitary
gland should liberate this secretion so promiscu-

is the same in each instance remains

present an academic issue.

ously during pregnancy, so that tens of thou-
sands of rat units are lost in the urine, and why
the placenta should act as a storehouse, are ques-
tions which unanswered for the
present. The writer prefers to hold the theory
that in the
with which we are dealing is actually elaborated

must remain

:ase of the placenta the hormone

therein.

Smith® has stated that anterior pituitary gland
is ineffective by the oral route. A chance labor-
atory technical error gave a clue to the faect,
later established, that the placental hormone
under course of study was quite effective when
administered by mouth. Certain control imma-
ture animals which were caged with injected
animals were observed to show cestrus. Since
there is nearly always an appreciable leakage of
the injected fluid at the point of injection, and
as rats prone to lick one another’s
coats, it seemed that this was the obvious explan-
Sys-

arried out.

are very
ation for the observed result in this case.
tematic feeding experiments were
It was found best to administer the extract by
mixing it with finely ground lean meat, which
absorbs it almost completely, and which the ani-
The

surprisingly

extract
The

equivalent of one gram of fresh placenta fed

mals eat ravenously. amount of

thus effective was small.
daily as an aqueous estrin-free extract has pro-
duced cestrus on the fifth day. Much larger
amounts produce the same effect.

In order to ensure the conviction that the effi-
ciency was unimpaired by digestive juices, the

estrin-free extract has been treated with gastric
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juice of known peptic activity for as long as

seventeen hours. No loss of poteney was ob-

served. Similar results were also obtained after
tryptic digestion durine a period of two hours.

The results obtained by oral administration
and the digestion experiments outlined above
would seem to indicate one of two things—either
the placental ovary-stimulating
essentially different that of the anterior
pituitary, or the latter has not as yet been ob-

tamed in a sufficiently concentrated form to

hormone is

from

show similar properties.

Photomicrograph of a potent
crystalline

fraction.

In order to study adequately the ovary-stim-
ulating factor in placenta, it is necessary to
employ a very large white rat or mouse colony,
The albino rat has been used almost exclusively

Fia. 2.—Genital tract of rat injected at 27 days of
age with a total of 2 c.c. of an extract made from the
erystalline fraction shown in Fig. 1. Autopsy on fifth
day.

in this work, and breeding has been so arranged

that litters of immature females of three to four
weeks of age are available at all times, It is
essential that hoth the breeding stock and the
young be exceptionally well nourished. This is
assured by feeding the basic diet of Sherman
(whole wheat flour two and powdered
whole milk one part), supplemented by brewer’s
yeast, wheat germ, and a liberal amount of 1
lean meat,

parts,
AW,

A brief account of the more important find-
ings to date in this research will now be given.

1. Immature female rats from 35 to 60 orn.
in weight, and from 3 to 5 wecks of age, have
been used according to a slightly modified tech-
nique of Aschheim and Zondek and of Wiesner,
to assay biologically the content of the ovary-
This
method of assay has made possible the conecen-
tration and purification of the aective principle
by means of fractionation processes, to be de-

activating hormone in placental extraets.

seribed at a later date, to the point where one
rat unit may be represented by 0.01 mem. of
dry substanee. Certain micero-erystalline frac-
tions of great potency have been obtained, but
It is impossible to state as yet whether such frac-
tions are pure chemicals. Tt is of special interest
that immature white rats thus stimulated by the
placental hormone to a state of cestrus as a rule
Nine

impregnated by an

become eyelic, of these have also been

active male in a normal

manmner.

. 3.—Control for Fig. 2.
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If injected immature rats are sacrificed at
various periods following the administration of
the hormone, one notes first the rapid develop-
ment of the Graafian follicles, associated with
the changes in the mucous membrane of the
vagina leading up to the cestrus desquamation
of cornified epithelium. Corpora lutea then
appear and one finds that the vaginal mucous
membrane has now changed from the squamous
to the cuboidal cell type. In our experience
found in the ovaries of

[t is possible, therefore,

corpora lutea are not
immature control rats.
{o substitute the finding of corpora lutea in the
ovary of immature animals injected with the
placental hormone for the well-known cestrus
phenomena usually made use of in biological
When the appearance of young corpora
lutea is made the basis of a positive reaction the
test animal may be sacrificed on the sixth or

testing.

F16. 4. — Cross
section of vagina
of immature rat.

F1a. 5.—Cross section of
vagina of immature rat
treated with placental hor-
mone.

seventh day following the injection, or even
later. It is possible, however, to have corpora
lutea appear earlier, since a positive vaginal
smear may on occasion be noted as early as the
third day.

2. It has been shown that the same physiolog-
ical effects may be produced in immature rats
by oral administration of the hormone as by
subeutancous injection. The dosage by mouth
necessary to produce these effects may mot be
more than two or three times the effective sub-
cutaneous dose.

3. The hormone has been shown to be effective
after moderate periods of exposure to the action
of the digestive enzymes, pepsin and trypsin.

4. Injection of the active extract into adult
castrates period of
effect.

females with two rat units daily has had very

is without
Injection of adult but vigorous mormal

over a weeks

little effect on the normal estrus cycle. In these
experiments the animals were first submitted to
a control period during which, by the taking of
daily vaginal smears, the individual eycles were
established. (Estrus occurs in most adult ani-
mals at regular intervals of four to six days.
Apart {from a slieht extension of the period of
cornification of the vaginal epithelium no effeect
was noted. Two pregnant animals receiving
similar dosage daily, carried through a normal
pregnancy, labour and lactation period, and,
even though the injections were continued bi-
daily, the animals again became pregnant fol-
lowing the introduction of a vigorous male, and
normal litter in the

One would anticipate in the light

a second time delivered a
normal time.
of Smith’s work, in which he caused termination
of pregnancy in rats by pituitary transplants,
that abortion might be induced by the above
treatment. This may be a matter of dosage and
the experiments are being repeated, using much
larger doses in terms of rat units.

The injection of 12 rat units daily for three
weeks produced no ill effect in a 2-kilo rabbit,
and no marked change in the chemical constitu-
tion of the blood, apart from a slight increase in
cholesterol.

5. The laboratory investigation making pos-
sible the production of a standardized extract
the
factor, and its physiological effects having been
studied in sufficient detail in certain animals,
seemed to justify the view that clinical investi-

containing ovary-stimulating  hormone

oation of the effectiveness of the extract might

now be started.
reason that only those individuals who give defi-

On a priori grounds one may

nite evidence of hypoactivity of the ovary may
be expected to receive benefit by the placental
hormone. Therefore, in an experimental clinical
study only such types of eases should be treated.
Dr. A. D. Campbell is collaborating in this work
and already a few typical patients with hypo
ovarian siens and symptoms have been placed
The results so far obtained
(See the

under treatment.

have been encouraging. following

paper in this issue).
One must remember that luteinization of the

ovary has been produced by certain alkaline
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pituitary gland extracts, furthermore that Wies-

ner has demonstrated luteinization following

injeetion of his placental extract. It is possible,
the
lutein

For this reason, any eclinical trials

therefore, that end

result

overdosage might in

in sterilization, due to excessive

formation.
must necessarily be carried on with the greatest
caution,

6. The laboratory results reported in this pre-

liminary communication are based on assay

studies of 150 immature rats, as well as on 12

digestion experiments and 9 feeding experi-

ments. Upwards of 500 microscopic prepara-

tions have been made and examined.

It is a great pleasure to acknowledge the kindly
interest and co-operation of Prof. W. W. Chipman, and
to thank him for placing the material of the Royal
Vietoria Maternity Hospital at our disposal. Our thanks
are also due to Dr. 8. Langevin and the Sisters of the
Misericordia Hospital for kindly supplying material.

We wish espeecially to thank Dr. Wiesner for bring
ing the problem to this laboratory for investigation.

ON THE CLINICAL USE OF THE

We also desire to acknowledge the most valuable
technical assistance of Mr. M. MecPhail, of Miss J.
Williamson, and of Mr. A. A. Long. We are also in-
debted to Professor F. E. Lloyd for assistance with the
photography. :
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OVARY-STIMULATING HORMONE

OF THE PLACENTA

PRELIMINARY REPORT

By A. D. CAmpBELL, AND J. B. Coruip,

McGill Unjversity,

Montreal

SI.\'(‘,'IG it has been shown®* that the °

‘ovary-
stimulating hormone of {he placenta’’ has a
specific effect in activating the ovary of the im-
mature rodent, it has been deemed advisable also
to carry out clinical experiments with this sub-
stance. These experiments obviously demanded
great caution, and every care was taken in carry-
ing them out. ‘

Selected cases of ovarian hypofunetion were
therefore placed under treatment by oral admin-
istration of the extract. At first a very small
dose was given, but it was soon discovered that
the dosage could he greatly inereased.

It is too early to make a definite pronounce-
ment upon the value of this treatment, for nu-
merous clinieal factors have vet to be considered,
as well as the question of dosage and duration of

See this issue, page 215.

administration. It may be said, however, that

definite results of a most encouraging character
have been obtained in five cases of oligo-menor-
rhoea, in two eases manifesting distressing meno-
pausal symptoms, and in two cases of dysmenor-
rheea.

The following case reports are submitted from
this series.

Case 1

A girl, unmarried, Canadian, aged 17, who eom-

plained of amenorrheea for three years.

Personal history.—Menstruation had begun at the
age of 14, appearing as a slight ‘‘spotting’’ on two oc-
casions within the first year, at intervals of four months.
For the past two years she had had so-called nocturnal
epilepsy, but there had been no headache, no symptoms
of indigestion or econstipation, no pelvic pain, and no
leucorrheea,
examination—She was of

General an exceedingly

well developed athletic type. The integumentary and

glandular systems were negative. The general distribu-




22()

THE CANADIAN MEDICAL ASSOCIATION JOURNAL

The eye grounds were normal.
skull normal sella

tion of hair was normal.

X-ray examination of the

tureica,
Pelvic

Sparse;

showed a

examination.—The hair on the wvulva was
the perinum was non-scaphoid; the
Rectal examination showed the uterus

The

rather
hymen was intact.
to be small, and of normal shape and position.
cervix was small and rather long,

T'reatment.—On November 30, 1929, a dilute extract
of placenta was administered by mouth. This was gradu-
ally inereased. In all, 500 rat units were given. It was
diseontinued on December 22nd, on which date menstrua-
tion began, lasting four days, with no pain or vomiting
or other untoward Menstruation reappeared
spontaneously on January 17, 1930, lasting four to five
days, and being associated with no untoward symptoms.
She had received no extract sinee December 22nd.

symptoms,

Case 2

A Canadian, married, aged 26, complaining of
nervousness, loss of weight, and comparative amenorrheea.

Personal history.—She had had a curettage after
abortion one year ago, during the second month of
gestation, since which time the menses had become scanty,
lasting only part of a day.

Menstruation had begun at the age of 13, and was
of the four-day type, occurring every 28 days, and
causing no special symptoms. Her personal history con-
tained nothing of importance. -

Physical examination, on December 14, 1929, showed
her to be thin and nervous, weighing 119 1bs., and show-
ing signs of early but acute hyperthyroidism. Ier basal
metabolic rate was 4-29. The general physical examina-
tion was otherwise negative.

Pelvic examination.—Vagina marital; cervix normal ;
uterus small and hard.

Treatment.—On December 14th she was given five
c.c. of the extract by mouth, three times daily (ome c.c.
is equal to five rat units). On January 11, 1930, she
menstruated three full days. On January 17th the ex-
tract was discontinued. On January 20th the basal
metabolic rate was found to be +1. Her weight was
now 127 1bs., and her nervous symptoms had disappeared.

Case 3

A Canadian, unmarried, aged 28, complaining of
dysmenorrheoea,

Personal history.—She had had scearlet fever at the
age of five, measles at ten, and influenza at 16, Ap-
pendectomy had been performed at 18,

Menstruation had begun at the age of
and appeared regularly every 28 days. It
panied each time by intense abdominal
necessitating a sedative for relief,
panied each epoeh.

Physical examination.-

1315 years,
was accom-
pain, at times
\'unli[i]l;_“' also aceom

She was of excellent physique,
and the general examination was negative,
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Pelvie examination.—Rectal examination showed the

REVOCABLE STERILIZATION oF THE FEMALE~—Haber
landt ginee 1919, has heen experimenting on the problem
of producing temporary sterility in female animals,
cutaneous transplantation of

Sub-

ovaries from pregnant
rabbits and guinea-pigs produced temporary sterility in
these. The effect is thought to be F)ruug‘l.]r on I;\'. the
formation of a hormone in the l|-:|r|.\'|.bl:i||lwi y
luteum, which inhibits folliele maturation. After resorp-
tion of the transplanted ovaries the animals bhecame

pregnant and gave birth to mature, normally developed,
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normal in
Her last

hymen to be intact and the cervix to be

length. The uterus was acutely anteflexed.
menstrual period had been December 26, 1929,
Treatment.—On January 9, 1930, she was given the
extract by mouth; 75 rat units were administered daily
for eight days. She menstruated from January 20th to
the 25th, and for the first time in her life the menstrua-
tion was not accompanied by either pain or vomiting.

During the course of treatment certain pa-

tients have manifested symptoms of nausea.
whilst others experienced some discomfort in the
pelvie region. Others stated that they had ex-
perienced dreams of a vivid and unusual char-
acter. Severe headache and mental depression

have also' occurred. As a rule the patients
voluntarily expressed a feeling of well-being in
from four to five days after withdrawal of the
extract.

It is interesting to note that in view of the
well established fact that the extract is without
effect on the dophoreetomized rodent. clinically,
one cannot expect relief from menopausal symp-
toms after |l:1ll-fl_\'st{'l't'i—Ii)lll‘\'. One such case was
studied, with the anticipated failure to obtain

any beneficial results.

CoMMENT

The suggestive results obtained in this small
group of cases have encouraged us to continue
the experiments in the elinical use of this hor-
mone on a more claborate scale. Our experience
thus far has demonstrated that patients should
be selected, hospitalized and thoroughly investi-
gated before and during the administration of
this percental extract. A detailed report of such
clinical studies will be made at a later date.

It is hoped that such studies will throw new
licht upon the problems of ovarian dysfunetion

and hyperthyroidism; and in addition, that the

study of the ovary-stimulating hormone in the
blood, and its distribution in the placenta of
both the the
woman, will help to unmask the etiology of cer-
tain of the so-called toxemias of pregnancy.

normal and toxemic pregnant

living young. Sterility eould be obtained for two to
three months, Haberlandt obtained identieal results hy
the daily subcutaneous injection of certain ovarian and
placental extracts on the market. He is convinced of a
hormonal aetion in securing temporary sterility in these
inconceivable, therefore, that, when
ovarian

animals. It is not
we know more of ovarian
extracts are really active, Haberlandt’s work on animals
may be of practical value in producing the temporary
or revoeable sterilization of women—Zentralbl. f. Gyniil.
51: 1418, 1927.

hormones and when




