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Ayerst,ft\cKenna @ 
Limited 

7. ~J~j 
txfif· ~ 

Pharmaceutical Chemists 
781 VVILLIAM STREET, 

MONTREAL,CANADA. 

Sir Arthur CurTie, 
cGill University, 

Montreal. 

Dear Sir Arthur,-

October 30, 1933. 

WAS AYERST 
W . J MCKENNA 
W HARR I SON 
HUGH MCPHERSON 
W . H WALLACE 

We wish to thank you for your 
letter of the 2Sth instant relative to registra­
tion of the word EML~1rJ in Greet Britain. 

'.e very greatly appreciate your 
action in placing this matter in our hands, and 
can assure you of our best endeavour to conclude 
arraneements 'ith Glaxo Laboratories, which ill 
ensure control by ourselves of the intEgrity of 
the prod' .. ct which they may market under the name 
EMl'EIHr in Great Britain. 

Very sincerely YOUTS, 

AYERST, Mc¥Er7A & HARRISO~, LIUITED. 

WH/CB 

(.J~ ?1..rie. r 

~ /-o tJ~ 
/. 
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I nfered :"arimeni Correspondence 

MCGILL UNIVERSITY 

..Ji::- .d.::-t •• "'..l.r C~:_'ie, 
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1 .... , '0 
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Lt :<.J.rL&, .1 ~ t u () r .. I J 

To Mr. Glassco: . 
.... ) J . ,1.. .. . 

Oc ... ,r t:.l 

I .1. e :lC 1 0 0 .. 
f. . ,,1 

e l.1. \., , 

s ... 

Tr: vi"} 1.._ J 1F t.l.C, 

'1_ s )J. 
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) 1.1 '" ~ , .. . 
(:> °oL tr ... t i 

.1 t ~r T ... . t. t , 
~ . 

J. P, I"; ~ .. 0 ..... 

t • 
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Dr. J. B. Col11p, 
D~ rt ent of Bioche istry. 

cGl11 Un T rstty. 

Dear Dr. Colllp, 

october 2?th. 1933. 

I have your lett r of the 24th October 

and a greeable to your suggestions outlined therein 

for ring the 1 tter from essrs. Y rst, cKenn 

and R rr1 on. I 8 , 11 ha e a letter }r pared nd 111 

nd you copy. 

v r your t 1thfully, 

Principal 
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W A . S . AYERST 
W J MCKENNA 
W HARRISON 
HUGH MCPHERSON 
W H WALLACE 
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CANADIAN PACIFIC RAILWAY COMPANY 

o FF!CE 01' THE CHAIRMAN AN D PRESI DENT 

MONTREAL 
May 6th, 1933. 

Dear Sir Arthur,-

I enclose herewith Sir George McLaren Brown's 

cable respecting Glaxo Laboratories. 

It is not a8 specific as I would have liked 

with regard to the commercial reputation ot the fir.m. 

Sincerely your., ;t 
;/tf!~ 

Sir Arthur Currie, G.C .~J.G., 
Principal & Vice-Chancellor, 
McGill University, 
MONTREAL, ~ 
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.. anal in the ckcl< ~ in the adbu._ 

THE INTERNATIONAL SYSTEM - IMPERIAL AND INTERNATIONAL 

POSTAL TELEGRAPH - MACKAY RADIO COMMUNICATI ONS LIMITED -

COMMERCIAL CABLES - ALL AMERICA CABLES IMPERIAL CABLES - BRI TISH PACIFIC CABLE 

MONEY TRANSFERRED BY TELEGRAPH HALIFAX AND BERMUDA CABLE CO. 

DL DAY LETTER 

NL NIGHT LETTER 

NM NIGHT TELEGRAM 

LCO DEFERRED 
• 

N LT C I\ BLE LETTER 

WL T WEEK END LETTER 

w. D . NEI L . GENERAL. MANACiEpt 0'" 
COMMUNIC ATIONS , MONTREAL. 

C"")'440 79 FST 5° COML 5 STANDARD TIME 

LO~'DO ' 
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ENJOYS VERY GOOD PME A 'D LARGELY ADVERTISED STOP GLAXO 
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~TS 
Ayerst,McKenna & Harrison 

LiInited 

Pharmaceutical Chemists 
781 VVILLIAM STREET, 

MONTREAL,CANADA. 

ir Arthur Gurrie, 
cGill University, 
ontreal. 

D ar Sir rtnur,-

May 1, 193,. 

WAS AYERST 
W W . M CKENNA 
W HARR I SON 
HUGH MCPHERSON 
W . H . WAL L ACE 

e ar desirous of placing on the 
British and other mar ts Emmenin, A.P.L. and 
Pituitary Substances being at present el~bo~ated 
in the Dvpartment of Biochemistry 

The processes governin their 
preparation have not been pate~ted and accoTdi 
may be prepare1 ithout hindrance, or control, 
any interested manufacturer on that market,- a 
situation weich, .e suggest, could result in de­
privin~ the ~itlsh public of the full therapeutic 
benefit of these substances, and at the same time, 
reflect discre it on such clinical observations as 
~ave been, OT may be made on preparations conform ng 
accurately with Dr. Collin's technique. 

In Canada and the United States, 
these possibilities have been obviated by a plan 
which enables the Department of Biochemistry to ex­
ercise adequate control over the standardization of 
prepara+ions sold on these m rkets nd .ould suggest 
similarly effective control can be retained on the 
British market by the adoption of som hat modified 
plan. 

To mrd this end, e ~ Id be i line 
to manufacture the material for the Br tie mark t and 
supply it to a Brit! h pharmaceutical house, Glaxo 
Laboratories, London, in whose integrity we have 
the greatest confi1ence. They, in turn, oul~ under 
take the actual ork of introducin~ the various products 
to individua members of the British medi~al profession 
with wr.om they ar in dir ct and very favourable contact. 



• 

CiPliErs 
Ayerst,M.cKenna ~ Harrison 

Limited 

Pharmaceutical Chemists 
781 YVILLIAM STREET. 

MONTREAL,CANADA. 
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W A . S. A Y ERST 
W . w. MCKENNA 
W HARRISON 
HUGH MCPHERSON 
W . H WALLACE 

Such work, 1f effect1vely done, requ1res 
the expenditure of considerable time and money, in 
add1tion to their knowledge of and real contact with 
the medical profession there. 

Sound business practice recognizes that 
a reasonable safeguard be provided them against e~­
plOitation 0: the market created by their effort on 
the part of other manufacturers, British or foreign, 
at some later date, without themselves contributing 
in any way to the work of preparing a market. 

The fairness of affording some such 
protection is further necessitated in vie of your 
e~pressed wish that neither McGi11 University nor 
Dr. Collipts name should appear on trade packages 
containing these products sold in Great Britain. 

As no protection can be afforded 
through the medium of patent rights, the alternative 
suggestion is that suitable coined names be registered 
and used by both Ayerst, McKenna & Harrlson, L1m1ted 
and Glaxo Laboratories, under which the substances 
could be manufactured and standardized by ourselves 
in Montreal~ suitable control being, thus, exercised 
by the Department of Biochemistry. 

With clinical experience in Great Britain 
built around these controlled product and prescribed 
under their adopted names, we submit the best interest 
of the Department of Biochemistry would be adeQuately 
served. 

The present situation technically permits 
of the above procedure being folIo ed ithout any 
reference to the University whatever in the case of 
all these products, ith the possible exception of 
Emmenin, in which instance the University owns the 
name. Here again, any British or fore1gn manu­
facturers can successfully introduce this particular 
substance in Great Britain under any other name he may 
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Limited 
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WA. S . AYERST 
W . J . McKENNA 
W . HARRISON 
HUGH MCPHERSON 
W H WALLACE 

select, because of the fact that the name Emmenin 1s 
not at present known there to the mea'cal professi n 
generally. In fact, even the name Emmenin could be 
used there, unless ~cGill Univers:ty deterr:ined to 
. fend i a a. 

In other ords, at the present time, 
:~ oul be practically as easy to in roduce the 
substance under one n e as another. e, on th 
o her hand, are aefini ely convinced of the ad­
visability of usinE the name Emmenin in Great Britain, 
as ell as in Canada and the United States, and toward 
this end, suggest that either McGill Un° ersity regi ter 
the name in Great Britain, or acquiesce in this procedure 
bein followed by ourselves, we, in turn, permitting 
Glaxo Laborato1'ies to use it there . 

This alternative is suggested in vie 
of recognized difficulties, hich, it has been statea, 
would confront the Gniversity in un "ertaking registra­
tion themselves in Great Britain. 

In this conn~ction, we suggest for you 
consideration t~e thought that in Cana~a a~d the United 
States sooe plan might be evolved hereby the name 
Emmenin could be transferred to ourselves and, thus, 
dissociate .cGill University from any tangible con­
nection ith it commercial side. 

Mr. H. Jephcott, Managing Director of 
Glaxo LaboTatories, will be leaving from Ne . York 
toward the end of the present eek, in vie of ~hich 
Vle would appreciate a reply, if pOSSible, early enough 
to permit us to contact with Mr. Jephcowt before he 
sails, should any fur~her d'scussion be necessary. 

You s v ry truly, 

AY RST, LI ITED. 

iH/CB 



• COpy FOR SIR ARTHUR CURRIE. 

GLAXO LABORATOR,IES 

TEL.EPHONE: MUSEUM 8040 
(Q L.INES) 

TELEGRAMS GLAXOTHA,LONOON 

CODE', NEW STANDARD 

5~ OSNABURGH S T REyT 

LONDON ,N.W. I./ 

J05EPH NATHAN & CO .• I... TO· 
REGISTERED OFFICES' 
16, S~ HELEN'S PLACE, 

LONOON,E.C.3. 

PHARMACEUTICAL & FOOD PRODUCTS 
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• rnter-department Correspondence 

l ' 

MCGILL UNIVERSITY 

Sir Arthur Currie, 
Principal - McGill University, 

Montreal. 

Dear Sir Arthur, 

February 4th, 1933. 

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

I enclose a copy of my answer, and assume 
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 ot 
Biochemistry. 

Faithfully yours, 

DEAN. 

El 
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Ayerst,McKenna ~ Harrison 
- Lhnited 

Pharmaceutical Chemists 
78 1 VVILLIAM STREET, 

MONTREAL ,CANADA . 

Dean Charles F. ~artin, 
cGill University, 

Montreal . 

Dear Dean wartin,-

February 3, 1933. 

On many occasions we have 
approached various departments of 1cGil1 Uni­
versity, and in particular the Department of 
Biochemistry, for advice and assistance, .hieb 
has always been courteously and generously ex­
tended . 

WAS AYERST 
W J M~KENNA 

W HARRISON 
HUGH M<;:PHERS O"J 
W. H WALLACE 

llien Dr . Collip announced his 
ork on Emmenin, the University sa fit to en­

trust us ith its preparation and general dis­
tribution, a gesture hich e greatly appreciated 
as a tangible indication of confidence in us . Te 
kno that our connection ith ~cGill University, 
particularly through the Department of Biochemistry, 
has been the means of creating a confidence in our 
firm that e ould not bave otherwise enjoyed . 

As a modest evidence of our 
appreciation, it is our desire to make a con­
tribution of 5,000 .00 to HcGill University for 
the particular use of the Department of Biochem­
istry . It is our intention to pro ride this 
fund in divided amounts during the next three 
or four years, or possibly in less time . 

We especially request that 
this contribution be treated confidentially, any 
kno ledge of it being confined to yourself, 
Principal Sir Arthur Cllrrie and Dr . J . B. Collip, 
and the payments to be entered in the University 
records as donated by "Anonymous." ,e invite 



Ayerst,McKenna ~ Harrison 
Limited 

Pharmaceutical Chemists 
781 VVILLIAM STREE T, 

MONTREAL,CANADA . 

-c:;-

your acquiescence for reasons which we have 
carefully considered . 

In extending to McGill University 
our best ishes, we sincerely hope the future 
may enable us to be of some further service . 

Yours very truly, 

W . A S AYERST 
W J . M"KENNA 
W HARRISON 
HUGH MCPHERSON 
W H WALLACE 

AYERST, ~A & HARRISON, LIMITED. 

ASA/OB 



Jant~ry 3oth,l933. 

The Honourab~e Vincent Massey, P.C., LL.D., 
Batte ood House, 
nea.r Port Hope, 
Ontario. 

Let Me thank you for y,ur letter of the 20th 

in r hich you send me your cheque for 5,000 as the first 

of the two annual grants for research in our Department 

of Biochemistry which you have so generously offered. 

May I say again how sincerely gra.teful I 

am to you for this encourasement of Dr.Collip's splendid 

work. I shall report the gift to the 30ard of Governors 

when they meet in a few days. 

71th all kind wishes, 

I am, 

Ever yours faithfully, 

Principal. 

Original filed with Deeds of Donation in College Vault. 



Original filed with Deeds of Donation 
in Oollege Vault. 

Januar~ 22, 1933. 

The Honourable Vincent Uassey, P.O., LL.D., 
Batterwood House, 
near Port Hope, Ontario. 

Mr.Dear Mr.Massey, 

I am indeed grateful for your letter 

of Janual",{ 20th, confirming the proposal you made to me 

on the 12th instant to give two annual grants of 5,000. 

each for the purpose of assisting the researches in the Department 

of Biochemistry under Professor Oollip's direction, on the 

subject of growth hormones in the anterior lobe of the pituitary 

body. 

Dr.Oollip is particularly delight ed with this 

evidence of the interest his work has aroused. He is that sort 

of Bcientific investigator who has the faculty of achieving 

definite results. There is much scientific investigation 

which is undoubtedly interesting, but which deals only with the 

abstract. Such investigation is by no means to be condemned, 

nor must one always look for what may be called useful results; 

but I confess that, to me, there is an added pleasure when the 

new truth discovered can be made to serve in a positive ay the 

well-being of mankind. 

I shall place your letter before the Board of 

Governors at a meeting to be held soon, and I know that this 

evidence of your encouragement will be most gratefully received. 

ith kindest personal re~rds, I am, 

Ever yo~rs faithfully, 



• 

Batterwood House, 

near Port Hope ,Ontario. 

January 26, 1933 

By Dear uir ~rthur, 

. any thanks for your 

letter. I now have pleasure in enclosing 

a cheque from the ~ssey Foundation for v5,OOO 

as the first of the two annual grants for research 

in your Department of Biochemistry. 

lith kindest reGards, 

Yours Sincerely, 

(Sgd) Vincent ~ssey 

General Sir Arthur Currie, G.C ••. 1.G., K.C.B., 
McGill University, 

Montreal, Q.uebec. 

Ori~inal filed with Deeds of Donation 
1~ College Vaulty. 
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Batte~~ood House, 
Near Port Hope, Ontario. 

January 20,1933. 

Dear Sir Arthur: 

I am writing to confirm the proposal 

which I made to you l~st ~hursday. hS I said to you 

my wife and I have been much impressed by what we have heard 

of the importance of the work carried on by Dr.Collip of the 

Department of Biochemistry in the MoGill Faculty of Medicine 

and also by what we have ourselves seen in Dr.Collip's 

laboratories. hS a result I am very happy to be able to offer you 

on behalf of the Massey Foundation two annual grants of ....,5000. each 

for the purpose of assisting researches in this Department under 

Dr.Collip's direction on the subject of growth hormones in the 

anterior lobe of the pituitary body. 

I shall be glad to hear from you at your 

convenience as to whether this proposal is acceptable. 

Sir rthur Currie, G.C. .G., K.C.B., 
McGill University, 

Montreal, Quebec. 

Yours sincerely, 

(SE d) Vincent Massey, 

Orm~inRl ~iled with Deeds of Donation in Colle~~ 
Vault. 



See also letters from Dean MBttin to the Principal, written from 

Edinburgh in 1930, regarding opinion of the Edinburgh authorities. 
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Saturday, yarch 15, 1930. 

Br. Fross called this morning to discuss with 

me the ~anufacture of r,ollip's preparation. I 

told him arrangements had been made v!ith Ayerst 

llcKenna and Compa~. He impressed upon me that 

the firm of Chas. E. rrosst & Company was bigger, 

better, did more research work and had a better 

standing, Ayerst, llcKenna and Company being 

former employoes of Frosst's. I told him that 

the contract had been made, and as far as this 

preparation was concerned nothing could be done. 

I suggested 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, securing their 

goodwill, helping a worthy cause, and probably 

helping the business of nhas. E. Frosst & Company. 

Something may come of it and I am to discuss the 

matter with Collip. 

A TO: DM 



Claridgels Hotel, 

Brook street, 

London, W.I. 

13th ay, 1930. 

y dear Sir Arthur, 

I sent you from Edinburgh two daye ago a hasty letter 
in which I described to you the attitude of Crewe and w~sner 
about the Collip discovery. In this letter I mentioned the 
fact that ~sner was anxious to have ue under-t~ke the ork 
with a patent similar to that arranged in connection with the 
Insulin Fund, that Crewe was also in favour of University 
taking out patents, and that the att5.tude of their laboratory 
in general was both cordial and sympathetiC, not only about 
the scientific and academic relations, but also with reference 
to the proposed plan of getting a royeJ.ty in one form or another 
from whatever commercial firms should undertake the i:,ork. 

Since then I met Professor Clarke, who is Cushny's suc­
cessor in the pharmacological department in Edinburgh. He 
mentioned to me for the first time the difficulties that had 
arisen in Greet Britain over patents that had been is~ued! not 
only by Toronto, but also by adison, ~i8consin, by D1Ck 1n 
Chicago, and by the Germans as well. He told me that the 
Medical Research Council of Great Brtiain were preparing to 
issue some statement with reference to their general policy, 
and that it would be as well for me to see Fletcher, the chair­
man of the CounCil. 

On my return to London, I made an appointment, and before 
seeing him I received Simpson's timely cable, telling me of the 
progress of your arrangements and of your wish that I ~hould see 
Fletcher in order to ascertain the attitude of the Kedlcal 
Research Council with reference to patents on products discovered 
in Univexeity laboratories. 



saying, but there was an implication that our University would 
desire to control the product end perhaps receive a royalty 
from the English firm if the manufacture were carried out in 
Great Britain.. It seemed to both Chipman and m~rself, ~ 
iser to have no commercial arrangements of any kind with any 

firm in Great Britain, though I think it might perhaps be under­
stood that the sale of the British product in America should be 
restricted in some way, so as not to interfere for a reasonable 
length of time with the sale of any American or Canadian product 
that is made. It is, of course, understood that Lily will not 
try to sell his product in Great Britain . . 

I hope this very lengthy screed is not so involved as to 
obscure the main thought that is in our minds. Briefly, after 
hearing all the evidence, we doubt if it is wise for cGill to 
issue a patent, and we would certainly have a better academic 
standing among our British colleagues if e refrained. The 
original arrangement, without a patent, seems to be the better 
policy. 

So long as Lily has a fair start with the manufacture and 
sale of the product, there would seem to be no hurry for details. 
When Collip arrives, he can discuss the matter further with all 
those concerned. I ould just like to add that both Dale and 
Fletcher spoke of Collip's personal academic attitude in the 
very highest terms. 

I ill wri te you about other ms.tters later. 

With all kindest regards, 

Sir Arthur Currie, 
McGill University, 
-ontree.!, CANADA. 

Faithfully yours, 



2. 

I had a most illuminating telk with Sirl"alter Fletcher, 
in his office, and subsequently asked hi~ and Dale to meet me 
here, in the hotel. I invited Chipman to be present, and be­
t~een us we thrashed the whole matter nut. As a result, I 
sent you the following cable to-day. (I .'tthdrew I:1Y cable 
from Edinburgh before it went off, aB I wanted to see Fletcher 
first.) The cable is as follow8:-

ttsaw Crewe and "Neisner. Both most friendly and syropp~thet­
ic about patent in America. Also saw Fletcher, who much 
prefers '-cGill adhere to original idea of accepting royalty 
without patent and after giving Lily monopoly and time to 
start in merica to give formula then to Council with free 
hand. Nriting. No hurry about action. (Signed) .1artin.1I 

I will now enlarge on the details of this cable. Both 
Fletcher and. Dele deplored the issuance of patents by Univer­
sities as a bad principle for academic institutions, and as a 
very bad exa.mple for the future. They accepted the ps.tent of 
ineulin only because at that time there were no laV';s in Great 
Brits.in enabling them to standardise the products legally. 
Since then a law has been enacted here, in Great Britain, which 
makes it unnecessary for any University to protect themselves 
by patents in matters of this kind. 

If cGill can dispense ith the patents in Canada and 
the United states, and arrange with Lily in thp United states 
and cKenna in Canada by contract to make and sell the product 
in those countries, only giving us a royalty on the proceeds, 
it would receive the approval of the !edical Research Council. 
Certainly it will be s relief to them to know that cGill will 
stand on a higher plane than if they were to arrange for the 
sale of the product through any etent. They are therefore 
a.greeable to allowing Lily and cKenna to get a fair start of, 
say, three months, or whatever time is necessary in fairness 
t~ them, and We have suggested to them that Collip might send 
hlS formula to the ed1cal Research Council for their safe 
keeping and to be used for further research and sale by them 
at such time as Collip is willing to release it to Great 
Britain. 

I understand that Collip has written to Sir WaIter 
Fletcher, asking if Burroughs & Wellcome would be a suitable 
firm to entrust the formula to. ThiS, of course, goes without 
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DEPARTMENT OF BIOCHEMISTRY 

BIOLOGICAL BUILDING 

MCGILL UNIVERSITY 
MONTREAL 

Sir rthur Currie, G. C .M . G. , 
President , McGill University, 
Montreal . 

Dear Sir rthur: -

February 11 , 1930• 

I am enclosing herewith a letter which 
I have received from the firm of yerst , McKenna and 
Harrison. 

I might explain to you that tbts special 
formula , 23 , referred to has of late years not been 
acceptable to the Canadian authorities and it would 
therefore be necessary for a special per~it to be granted 
for its importation. I am given to understand that there 
will be no difficulty in reg~rd to this if it is 
specifically stated 'what purpose it is for , and. also 
,ointed out that we are asking this for one filTI only. 

Trusting that ;you will be able to [i ve 
this matter your atten~ion, 

Yours 

JBC/EEW 



Handed letter f or ~r . Taylor to llr . A7e r st 
Feb . 1 1 th , 1930 . 

Averst McKenna @ Harrisons~~~:~=; to ~' , Princ1pal . 
Lirni ted 

Pharmaceutical Chemists 

M ONTR EAL . CANADA 

February 10, 1930. 

Dr. J.B. Collip, 
Department of Biochemistry, 
cGill University, 

Montreal. 

Dear Dr. Collip:-

We have been in touch ith 
the Department of Excise at Ottawa in regard 
to securing specially aenatured alcohol for 
the economical manufacture of placental ex­
tract Collip. 

We are advised that our re­
quest ill receive favorable consideration 
provided e secure a letter from Sir Arthur 
Currie, Principal of cGil1 University, 
addressed to Mr. George ~. Taylor, Commis­
sioner of EXcise at Ottawa advising him that 
Ayerst, cKenna & Harri EO n, Montreal, is 
authorized by McGi11 University to manufac­
ture placental extract Colllp, and that for 
the economical manufacture of the same, it 
is necessary to have denatured alcohol, the 
same formula as recommended by Dr. J.B. Collip, 
hich formula is designated as 23 A (alcohol 

and acetone) U.8 .. formula. 

~ ould, therefore, thank 
you to give ~his your early attention and 
secure said letter from Sir Arthur Currie, 
so that e may make arran~ements at Ottawa 
at once and thereby save delay . 

Yours very truly, 

W . A . S . AVERST 
w . ...J. M<;:KENNA 
W HARRISON 
HUGH M<;:PHERSON 
W H WALLACE 

YERST, L1 ITED. 

ASA/CB 



ELl LlLLY AND GOMPANY 

~DIANAPOLIS,U.S.A. 

OFFIOE OF 
J. K. LILLY, PRESIDENT 

February 10, 1950. 

Sir Arthur Currie, Principal, 
McGill University, 
Montreal, uebec, 
Canada. 

Dear Sir Arthur: 

Your very kind letter to our President, 
Mr . J. K. Lilly, is much appreciated and we are 
forwarding to you today a tentative agreement which 
we hope covers the main points desired by McGill 
University. A meeting with our patent attorneys 
will occur today and we shall push this along as 
quickly as possible. Unfortunately, caveats uere 
cancelled in connection with patents by the United 
States Senate some years ago but 7e shall use every 
possible endeavor to protect our mutual interests. 

I shall arrive in Montreal late Wednesday 
evening as Dr. Collip says you desire to see some 
of us on Thursday. I shall get in touch with Dr. 
Collip upon my arrival at Montreal. 

Very sincerely yours, 

~~ 
Vice prevt. 

EL-B 

Air Mail 
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DR J B COLLIP 
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UCGlLL UNIVERSITY 
MONTREAL QUEBEC CAIADA 
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ELl LlLLY AND GOMPA]\.-ry 

IND LANAPOL IS , U. S.A. 

OFfiOE OF' 
tJ. lL LILLY, PRESIDENT 

Sir Arthur Currie, Principal, 
McGill University, 
Montreal, Quebec, Canada. 

Dear Sir Arthur:-

February 1, 1930. 

Dr. Collip has brought to us infor­
mation concerning the development of an Ovarian Hor­
mone that presents all the appearance of being a very 
important discovery. As the scientific staff of this 
Company is organized and possesses the proper per­
sonnel for cooperation in making such discoveries 
valuable to the medical profession, the privilege of 
cooperating with your institution in devising methods 
of manufacture, testing and presenting the hormone to 
the medical profession is respectfully invited. 

Several items of this nature have 
been successfully developed in our laboratories and 
it seems quite certain that our cooperation would be 
of real service. A manufacturing process could no 
doubt be developed with reasonable promptness and 
McGill University supplied with the product without 
charge for such clinical investigation as might be 
necessary .• 

It would be our further suggestion, 
instigated by experience, that your institution could 
well confine this development work and its presenta­
tion to the medical profession to one institution. 
When a number of manufacturers are perml e o' go 
on to the market with the same item under license, 
~xpensive competition results und the price must be 

~made to cover this expensive rival advertising and 
exploitation. Then placed in the hands of one corpora­
tion an immense amount of expense is avoided and the 
price can be made lower. Toronto limited the time of 
exclusive use but at the end of that period expensive 
competition began. Harvard University cooperated with 
this Corporation only in the development of Liver Ex­
tract. The Rockefeller Institute granted exclusive 
license for Tryparsamide to the Merck Company; Kendall 

gave exclusive to Squibb for Thyroxin. We believe this 



Sir Arthur Currie - 2. 

latter plan is sound, and we submit the thoueht to you 
for your consideration. 

Should you decide in favor of Cooperat­
ing with this Company we are quite willing to bear all 
expense of development and if and when it is placed upon 
the market, to contribute to your institution for de­
fraying expense of research an amount equal to 5% of 
net sales. 
~ 

tingent upon 
~to interfere 

All of this, of course, should be con­
whether or not there are any patents found 
with the whole project. 

Our organization is in a position to 
proceed at once with the development of this interest­
ing substance, and some of us would be very glad to come 
to Montreal to discuss the matter with you and to make 

~final agreement, provided you desire to do so. 

~ Sincerely yours, 

JKL.C President. 



Fobru ry 5th, 1930. 

eq •• 

• 
Josi h ~. Li11y, 
P rei d ant 

o are. El! Li11y 
India.napo1is. 

&: ConI> ny, 

D a r. Lilly, 

I Boknoulodco ~OUT letter 
of Fob o.ry 1s last, ooneernill{; th P1aeontc.l 
Hormono devo1o~od by Dr. Oollip, and I am Clad 
to say that e oha11 ~olcom your eo-oporation 
in it .:w.nufa.e turo. 

aec pt your Quggestlon 
th t you hould bo the sole aeents for the do-

olopment of Dr. ~ollip's prep n ratlon and its 
presentation to the medical profossion. U 
understand that this is for tlO United stnt~o 
only. 

e aro prep rod to aooept 
in prlnoipl th ropou 1 that you hould 
(n) b ar tho o'pon e of do olopnont; (b) supply 
ue ith th prod ot without charge. for suoh 
o1inl 1 in ontia tion as y bo neoossary: 

nd (c) poy uo n amount aqual to fivo por 
cent (5%) Of the not salQ ,- uhioh 0 undor­
at nd to ID n ero 8 alos 10 s returns and 
ny di counts tak n. 

Iso ask th t you 
er to a len to thi Unlv rs1ty any patonts 

on 1nprovon nta or altoration~ to the proce 
which you ID y .lop. 



It is und rstood th t you 
re t onco to ppl on bo l~ of Dr. Co11ip 

and th University for United t t B tnt, 
nd th t you. ill file nd t k 11 

neotlo raJ or dvi ble t ps to ro t et our 
nutu 1 int resto. also aareo th t if you 
r. entirely r v nt f on ~ nur ctur and 
ale by other p rtio h 11 prIor r1 hts, 

our contrnct ,ill 00 to be bInd! e. 

hould olco isit 
iron r proos t tive or your organls .tion, 
nnd ould be iIling t th t tl~o to nt r 
into a l!loro formo.l contr ot IIp r odinC thee 
letter ~ 

r yours t Ithfull • 

P inoip 1. 

- / 



Introduction 

Preat:.ble 

Inventor's 
Purpose in 
Contract 

Company's 
Purnose 

THIS AGRE1_ENT, made at ~ontreal, Quebec, 

this day of _________ , 19 ,by and 

between _________________________ _ of ------------, 
hereinafter known ~s the "Licensor", and Eli Lilly 

and Company, c corporation organized under the laws of 

the State of Indiana, with its principal offices in 

Indianapolis, hereinafter known as the "Licensee", 

)lIT mSSETH: 

WHEREAS, the Licensor has discovered a cer-

tain ne~ and useful substance and/or process for mak-

ing sa~e, described as a placental hornone or hormones 

w~ich discoveries are still in the experimental stage, 

and 

WHER~AS, said :icensor believes said inven-

tions to be patentable and will promptly apply for 

patent s thereon, in United States of America, and 

hE~d", S, the Licensor noy; requires the as-

sistance of a competent research laboratory to de-

velop and perfect scid discovery so as to nake avail-

able for public use all possible commercial products 

thereof, of the best possible quality, at as early a 

date as possible, all of which assistance the Licensee 

is prepared to furnish, and 

lilIE .L",.S, t'ie Licensor will thereupon require 

a competent manufacturing organization to produce and dis-

tribute said products in the purest possible form, in 

sufficient quantities to meet the public need and at a 

just and fair price, all of !hich the licensee is like-

wise prepared to furnish, and 

hHER1aS, the Licensee is ready, able and wil1-

ing to furnish wit~in reason its staff of sc:entists, 

laboratory, financial assistance and rr.anufacturing and 
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sales organization to neet s~id requirements and also 

to compensate the Licensor by royalties, upon any of 

said products that it ~ay desire to make and vend, all 

in return for the rights to accrue to it hereunder and 

as herein fixed. 

The Grant NOt, THLREFORE, in consider&tion of the 

I , ,. v J () 
r If 

Progra!l of 
Investigation 

mutual promises and undertakings of the parties as 

herein fixed, 

IT IS HEREBY LGREED: 

1. The Licensor hereby grants to the Licensee 
I 

exclusivel right \ the to make, use and sell any or all L I 

products that way come under the discovery above cie-

fined and under any improvement or addition thereto, as 

well as the exclusive right to use said process and any 

addition or improvement thereto, in the United states of 

American and its Dependencies. (We should appreciate an 

extension of non-exclusive licenses for as many foreign 

countries as possible. ay we have your ideas upon 

this important subject!) The rights granted hereby s~all 

be as broad as those now onned or hereafter acquired by 

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

ever, to the conditions and limitations hereinafter set 

out. 

2. Said Licensee will promptly produce and 

properly test a sufficient amount of said product to 

properly determine its clinical value, furnishing the 

same, uithout cost, to the Licensor and a reasonable 

number of clinicians to be selected by the Licensor. 

3. The Licensee a rees to commence the commer-

cial manufacture and sale of said product within six 

months after the clinical work has proven, in the mutual 

judgment of the parties hereto, the advisability of 

marketing said product. 
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4. If, on the other hand, the Licensee upon 

investigation, decides that any such substance and/or 

process is not neu and valuable, or that the same cannot 

be sold and/or used profitably, then the Licensee shall 

return to said Licensor all such written or printed in-

formation peculiar to any such substance and/or process 

so rejected, which it m&y have received from said :icensor, 

without retaining possession of any copy thereof: where-

upon all rights theretofore granted to the Licensee as to 

any such shall fully revert to the Licensor and the Licen-

see will thereupon reassign, upon demand, any and all 

rights to any such substance and/or process theretofore 

acquired by it. 

5. The parties hereunto will, in good faith, 

mutually cooperate along the lines herein contemplated, 

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

safeguard effectually their mutual interests. To that 

end neither party hereto uill voluntarily disclose to any 

third party any facts or information, or furnish any 

materials to any such third pgrty, 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 give assistance or 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 cctual and necessary hotel and travelling 

expenses. Such visits to be made at the convenience of the 

Licensor and not to exceed more than two days per month. 
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7. Should any change or improvement be made by 

either party in any product or process Covered by this 

agreement, the saDe shall come within the operation and 

terms of this agreement as though specifically de-

scribed herein. Any improvement made by the Licensee 

and considered worthy of patenting by mutual agreement 

of the parties hereto, shall be patented by and at the 

expense of the Licensee and assigned to the Licensor. 

8. The Licensee at its own expense will apply at 

once on behalf of Dr. Collip and the Licensor for a 

patent in the United States of America, and take all 

necessary and advisable steps to secure this patent and 

to protect the mutual interests of the parties hereto. 

In the event litigation becomes necessary or 

advisable for the prosecution or defense of any right under 

any patent covered hereby, the action of the parties with 

respect thereto shall be deter!Lined by their mutual con-

sent and at their equal cost and expense, but the total 

necessary expense thereof shall be furnished from time to 

time by the Licensee, who shall, however, charge one half 

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, during the term, in the 

manner and on the conditions herein provided, a royalty of 

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

selling price to its le distributors of such of 

said sUbstances covered hereby as it may sell after de-

to the trade. 

11. Payments of royalty shall be made quarterly as 

soon after the end of each calendar quarter as the Licensee 

is reasonably able to determine the proper amount thereof. 
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12. In the event any product developed hereunder 

by the Licensor, and submitted to the Licensee, is and 

reruains protected by patent monopoly, then the obliga-

tion to pay royalty shall continue during the life of 

such monopoly and no longer, until the termination of 

the patent herein mentioned or any extension thereof. 

If no patent is obtainable but the Licensor continues 

to cooperate only uith the Licensee in the United States 

of America, then the obligation to pay royalty shall con-

tinue for seventeen years (17) from the date of this agree-

ment. 

13. The Licensee shall keep a full, true and exact 

account of the net quantity or quantities of said product 

sold, and the Licensor, or his authorized agents, shall 

have the right at all reasonable times to exa ine the ac-

counts and records of the Licensee insofar as they relate 

to the sales of any substance subject to royalty described 

herein. 

14. All products sold or distributed by the Licensee 

under this license shall conforn to reasonable standards 

of strength, stability, composition and purity from time 

to time established by the ~icensor. The Licensor shall 

have the right from time to time or at all times to re-

quire the Licensee to submit to the Licensor or their 

designated representative or representatives, samples of 

each or any or every lot intended for sale or distribution 

by the Licensee before any of such lot is bottled or packed 

fo~ sale or dist~ibution by the License~, or is sold or 

distributed by the Licensee, and in every such case none 

of such lot shall be sold or distributed by the Licensee 

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

composition and purity established by the Licensor. 
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15. If the Licensee shall, in the sale or distribu-

tion of said product, fail to use safe, efficient and 

adequate methods, or shall sell or distribute any pro-

duct which fails to comply 1ith the standards of 

strength, stability, composition and purity from time to 

time fixed by the Licensor, the Licensor, by sixty (60) 

days prior written notice sent by registered mail, ad-

dressed to the Licensee, may suspend the license hereby 

granted, and all rights and privileges hereby conferred 

until the requirements of the Licensor as to methods and 

standards are complied with by the Licensee to the satis-

faction of the Licensor. 

16. If the Licensee, after receiving any such 

notice, shall for six months fail to meet the established 

standards of strength, stability, composition or purity 

of said product, the Licensor shall (notwithstanding any 

waiver by the Licensor or any failure by the Licensor to 

take advantage of any prior conditions, failures or 

defaults) have the right to terminate forthwith tte license 

hereby granted. 

17. No new product covered hereby or special litera-

ture describing the same shall be released by the Licensee 

without the consent and approval of the Licensor being 

first obtained, should he so desire and so instruct in 

writing. All udvertiseEents in medical and pharmaceutical 

journals and in the general advertising of the Licensor 

shall be based only upon statements appearing in the 

special literature which has had the approval of the Licen­
! 

sore 

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

duct covered hereby at moderate, fair and re~sonable 

prices, consistent with manufacturing and market condi-

tions then existing. If the Licensor believes that the 
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selling prices of the Licensee are excessive or unfair, 

and the parties hereto cannot come to a satisfactory 

agreement, regarding a readjustment of same, the matter 

shall be submitted to a board of arbitration composed of 

three chartered accountants, one appointed by each of 

the parties hereto, and the third selected by the two 

so appointed, and the finding of the majority of such 

arbitrators shall be final and the Licensee shall have 

the right and privilege of electing uhether they will 

fix the selling prices in accordance with such finding 

or terminate the license hereby granted. 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-

with terninate the license hereby granted, and the 

Licensee shall have no claim, recourse or cause of action 

against the Licensor for so doing. Each of the parties 
, 

hereto shall pay the expense of the arbitrator selected 

by it, and the expense of the third arbitrator shall be 

borne equally by the two parties. 

19. In the event the Licensee decides it cannot 

profitably place upon the market, or manufacture and sell 

any substance and/or use ~ny process covered hereby, and 

if and when it discontinues the manufacture and sale of 

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

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 

b ig t~ons of sa~ L~cense~ in respect to 

the above mentioned item shall forever cease and determine, 

except as to any royalty obligation then unliquidated. 

20. This agreement shall become binding upon the 

Licensee only uhen it is signed by an officer thereof. 
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Testimonium 21. IN JITNESS "HEREOF, the parties hereto have executed 

this contract in duplicate, on the date first above mentioned. 

HITN'!!;SS: 

Licensor 

ELl :ILLY ~~D COLPANY 

By 
Authorized Officer 

; 
------~-- I --~---------



l ontreal M a n 
I First In Race~ 
I 

I Say s . Scientist 
pedal Wlrele8tJ by J.:r.. Poolt\. 

'rho Star'. Relldent Correspend"nt. 

IpNDON, Feb. 15 - Comment-
Ing on the dISCO~"ery affect­

Ing the hormone by Dr. Colllp of 
~(;GI\l University. Doctor B. P. 
\Vlcsner. a young AustrIan BAlen<· 
I>t. who Is a member ot Professor 
Crew's group of phYSiologists at 
Edinburgh Unlver~ity, SIll'S:- "1 
am not surprised that Dr. Collip 
Ilas been able to bring the work to 
this point as he Is an able scient­
ist. Professor Crew and I were 
<.ngaged on this research work 
for two years. Last year at Bos­
ton I explained our discoverIes 
10 Dr. Coliip and outlined the 
methods by which many men are 
working. 

"Dr. Coltlp has been first In the 
race.'· . 

ProCessor Crew said In an Inter­
view with The Smr:-"11edical 
thought has been advancing­
fltcadlly toward this point. Dr. 
\Vlesncr reached it fir~t and now 
Dr. Collip is reported to have 
mad~ application of the discovery 
a practical possibility." 

'.' ~ 1[. 

LONDON, Feb. 15, - (B,U.P.)-
The gland secretion discovery of 

Dr. James B. Collip, chairman of 
the Department of Biochemistry at 
McGilI University, Montreal, has eX­
('ited much Interest throughout Bri­
tain, ' particularly among mooical 
men, who agree that If the claims 
made tor the new drug ean be sub­
stllntiatcd, the discovery wlll be of 
thf\ greatest value. 

Eminent British gynaecologists 
rmch as Dr. Comyns Berkeley and 
Dr. Fairbairn. to whom Dr. Colllp's 
discovery was reported by the Bri­
tish United Pres..q, refuse, however. 
to make any comment until they 
are more familiar with the details 
declaring that it is Impossible Cor 
t'itp.m to express an opinion of any 
value at the present time. 

One doctor, whose name cannot 
be d!sclo!';ed, says that the ful1 vlllue 
of the discovery cannot be decided 
until the prepo.n:d hormone has 
been more fully tried on a human 
subject. "According to the ne­
count.q received," he said to the 
Brltlflh United PresH, "the n-cw sub­
stance should be of great value ill 
the treatment of certain defects to 
which women are subject." 

* * if DR. WEISNER, according 
Professor Crew, lS entitled to 

much credit In connection with Dr. 
Collip',; success. 

"1 Invited him (Dr. Welsn~r) to 
come to FAin burgh because I re­
gard him as one of the most pro­
mising YOU:1g men in Europe," 
said Professor Crew. "He has 
heen ellGag-ed on this question for 
sever..!l years, and his discoveries 

proving ot great v'llue." 



McGill Medical 
Workers Make 
New Discoverv .' 

Doctors Co!lip and CampbelI 
Isolate New Remedial 

Hormone 

REMARKABLE 

Substance Will be Means of 
Curing Feminine 

Disorders 

.\n extract ",h.ch offers a', medJ;d 

i1~;ellt for ('<::rtain .!cm.n;no di~ordc~'l 

1'15 been der!\"Cd 1I1 tI c lIlcGlI1 hio­

chemical In borator'cs, it W.!,<) announc 

el yCl;lcrda~' b~" the Faculty of ~Iccl;-

1'.1[,; d:3eOYCr~', which .'1 OllC of 

llc mo"t rpIT'arkablc made ;It l\IcG .l1 

is. the resu'[ or lIl~ work o! D , ,1. 1:, 

I 
Co:l:p 

'],Le (l,"co\"cl'cd substanc-e is of G"r~aL 

importance, acC'ord:ng" to the authorl­

tics. affect,nO' ns it does almost e\'cry 

woman, and has opened up 'l. 1\ .de 

Gcld tor cllnical im"cstlgation 

T le substance W1lich Dr, Col! p has 

~ucceedcd ill purifyin;- <lot! aklldard­

~ izing is a hormol1e hanl;: efr.ct.., 

somewhat a,miJar to thof"-e o! the 

pituItary g'and. Thc drug, stat~.s VI' 

C. F. Mart.n, influences 1n a \"ery l"e­

markable lnnl1lltr the metaboJir,m an,1 

I g-eneral he:llth of the p:1.t.ent rr­
(;e~"!nb !t. 

Publish Results 
Arlic:-es lJy DI'. Colllp and VI • • \. 

V, Campbcll, ""ho carrlccl out cI!nleal 
obserYation !n connectioll with this 

work, appear in the current number 

of the Canadian .i\Ie'dical Journal, 
whch appeared on yesterday, and 

these give complete technical detail!! 
or the dlscoy-ery and of the laboratory 
experiments that have been ,",onduct_ 
ed, 

All or this work Ms been oased 

the WOI'I~ or Welsner or; Edlnnurgh. 

tlle P~sent time. 
had not been broug!J.t to a sucees~(ul 

Sir Arthur' Comments 
Sir .\rthllr CUrl·'e. commenting Up'm 

the dlsco\'ery said: 

"EverYone at ~1cGlI1 University re. 
joices exceedingly that complete sue­
C"55 hal;! rAwarded {he long and pa­
tient e!fori~ or Professor CoU;p and 
his capable ass:slants :n the biochemi­
cal la,borator:es of our medicaL school. 
For weel,s we ha\'e known of the ex­
I)er;m(mts and were checred by te­
ports from Cl11e to time ~hat Bl1('CC., 

wa s in sigh t," 

Dr. Camp!).ell, ~"i'l take charge (lr 

furtllCJ' :Il\"cst:;;ation and the appl.ca­
tion of the new hormone in both 1 h~ 
noyaJ Ylctol'la. and the Montreal Gen­

Hospitals. 



THE 

iscovery at McGill 
med as Great Boon 

~~--------------------------------
from Page 1) 

menopausal symptoms and 
cases of dysmenorrhoea." The 

report then proceeds to give details of 
several cases thus treated, and show­
ing effective results. 
NOT A PANACEA. 

Dr. A. D. CampbeIl further warns 
in discussing this discovery. that it i~ 
not to be regarded as a panacea for 
every disorder that can afflict women. 
"Our experience thus far" he says. "is 
that patients shoulud be selected. plac­
ed in . hospitals. and thoroughly In­
vestigated before and during the ad­
ministration of this extract. It is hop­
ed that such studies will throw new 
light upon these problems. and that 
this study may help to unmask the 
atrology of certain so-called toxoe­
rotas." 

Dr. Martin. Dean of the Medical 
School of McGIll declares that this is 
a remarkabl() dll;covery, "hich should 
bring relief and comfort to countless 
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 deserves 
our everlasting gratitude," he says. 

PRINCIPAL PLEASED. 
Sir Arthur Currie. principal of Mc­

Gill, says of the discovery: "Everyone 
at lIfcGiIl rejoices exceedingly that 
complete success has rewarded the 
long and patient efforts of Professor 
Collip and his capable assistants in the 
biochemical laboratories of our medi­
cal school. For weeks we have known 
of the experiments and were cheered 
by reports from time to time that 
success was in sight." 

RESULTS GOOD 
Dr. W. W. Chipman. emeritus pro­

fessor of obstetrics and gynae­
cology of McGilI University, ex­
pressed great interest in the 
subject. "The results already sec­
ured both in the laboratories and in 
the hospitals thoroughly justify a 
strong belief in the efficiency of this 
new drug. Professor Collip stands 
already among the foremost workers 
in the field of biochemistry. and this 
recent research can but greatly add to 
his distinguished reputation. 

"As is well known, the biochemists 
both in Europe and In America have 
for some time. been engaged In th .. 
solUtion of this very problem. And 
we congratulate Professor Collip OD 
his recent aChievement. r 

"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 hospital::'. Cases de­
serving this treatment are to be se­
gragated in these two ho.~pital~ under 
Dr. CampbeU's supervision and care, 
DJ. COLLIP' CAREER. 

Dr. James Bertram ColIlp, while still 
under 40 years of age, has come to be 
recognized as one of the leading bio­
chemists in America. He was ap­
pointed to the chair of biochemistry in 
McGiIl University, medical faculty, m 
the autumn of 1927. 

Graduating from thc University or 
Toronto in 1911 ,,-itl1 special honors in 
physiology and biochemistry, Dr. Coilip 
shortly afterwards pl'oceeded to take a 
graduate course In these subjects and 
took his Ph.D. degree in 1914. 

The first appointment of Dr. ColJip 
was to a lectureship in the University 
of Alberta. Subsequently he received 
his doctorate or science at the western 
university and later was appointed to 
a professorship. He then received his 
M.D. and also gained the distinction or 
being elected to a fellowship in till! 
Royal Society or Canada. 

Dr. CoUlp first come into public 
notice when the discovery Of insulin 
was made by Dr. Frederlck 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 Nobcl 
prize awa~. 

NOTABLE WORK 
The most notable work accomplish­

ed by Dr. ColJip since 1022 has been 
in connection with parathyroid glands, 
the active principles Which he has dis­
covered and isolated. 

Before COming to McGiII University, 
Dr. ColIip had an exceptionally finc 
training under Prof, Macallum, such 
as rew biochemists receive who Hpec­
lalize. This foundation in biochem­
istry and physiology, combined with 
a knowledge of the sciences, equipped 
Dr. Colllp 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. 
ColIip declined other appointments eo 
that he might be In a position to use 
the opportunities and advantages 
placed at his disposal. 'Vhile It Is 
still too soon to forecast the results of 
Dr. Collip's latest discovery. It Will, 
unquestionably, be tar-reaching and 
redound not only to the fame of the 
distinguished investigator but to Mc­
GIJI University. 

DR. CMIPBELL'S CAREER. 
Dr. A. D. Campbell is a demon­

strator In obstetrics and gynaecology 
in McGill University. 

Graduating In medicine at Mc:GIll In 
1911, Dr. Campbell spent two years 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, jUl<t bp-forOl the 
outbreak of the war. for several 
months in New York studying obste­
trIcs and gynaecology. He was also 

who is in charge of the clinical 
and further investigation into 
eoUip's discovery. 

senior resident obstetridan in the :>Iew 
York Lying-In Hospital. 

During tbe war he served overseas 
for three and a half year,;. In 1920 he 
was appointed senior demons1 rator in 
anatomy at McGilI. holding the posi­
tion for seven years. For Home years 
he has been active in the department 
of obstetrics and gynaecology In Mon­
tteal General Hospital, and is clinical 
assistant in the Montreal General and 
Royal Yictorla Maternity Hospital. 
He has also been able to attend to 
the demands of a large private prac­
tice. 

The application of the new her­
mone discovery and its further inves­
tigation will be in charge or Dr. 
CamphelI in hoth the Montreal Gen­
eral and Royal Victoria Hospitals. 

CANADIAN EXPORTS 
TO BRITAIN HIGHER 

Conference of Business 
Men on Empire Free­
Trade Urged in London 

Special Wlrt'le.. by J. E. "Poo)", 
The Star's R~5ldent Correspondent. 
LONDON, Feb. 11.--.\n address by 

Henry Ridpath read at a meeting 
today of the Canadian Chamber of 
Commerce urged that no pollcv of 
Empire free trade be reached without 
a conference of Empire business 
which would be fully representati 
and shOUld be held soon. 

As a body the Canadian Cbamber 
Co~merce ill London is not yet In 
posItion to commit itself but 
thought he could say that they 
committed to the cardinal nE~cessilty 
an effective Empire scheme 
would involve the abandonment 
ri;;id free-trade policy for a 
more in keeping with the needs 
situation, which he hoped 
economic conference of 1930 
something to solve. 

He believed that public 
ready for action and he 
shortly there would be 
action. Canada, like 
minions. sought a 
Ing with the Mother 
the path of such an u 
there had always been a. 
slstence upon a fiscal 
to. say the least. had 
severe test or post-war 

Mr. Rldpath pOinted 
had been substantial 
volume ot An"HJ-,-,,-rU •. rn 
ports to had 
per cent and Canadian 
taln llad Increased by 

CHICAGO E 
GIVEN 



'IN ew Discovery at 
Acclaime as rea 

Suffering H man • 

Both A1en and Women Will Greatly Bene/it by NeU) I Gland Treatmenl Is Found by Dr. Collip - Similar 
I 10 VOTonoff's Experimenls 

I.A. DlSCOVERY which, if first promise is realized In its ultimate devclcpment, , 

may carry to a much more advanced stage, and in decidedly more practical 
I Corm, the work that ha.s been done in recent years by Professor Voronoff and 

others of his school of thought, ha.s crowned the efforts of Dr. J. B. Colllp, 
chaJrman of the department of blochl?lIlistry at MeGiU University and ono of 
the co· discoverers of insulin, according to an announcement made this morning 

l
lt.t tho university. ~ 

Dr. Collip's discovery, While dealing- I mporlant Find 
essentlally with a :;iOlilar pha.se oC 

I hUman Ilfe to that which produced Dr 
I 'Voronofr's experiments, differs fro"11 

the latter in se\'eral ways. It is bio. 
chemical, whereas Dr. Yorono!f's re. 
flearches were almost wholly sUrgical. I 
Dr. Collip's treatment. while of great 

I value 10 both sexes, is primarily ba.secl 
ou treatment of women, and is dcsUneu 1'0 smooth over and facilitate every 
stage of uevelopment and continuation 

I 
of their functions, 

'II;\1ULATE J:<'U. 'CTI0~S 
From the moment that the child be­

gln.9 to turn into woman, to the moo 
ment when woman finds herself de­
veloping- into matron, tbe appropriate 
functions can be stimUlated, WhP11 they 
art) sluggish, a sisted when they neeli 

I help. and their course in I:"eneral reo­
Lierf'd smooth and agreeable to the 
patirnt, eliminating- to a very great ex­
" M the suffering and di~comfort 
which so often characterise~ the "al'. 
OIl<; stag-cs of life. 

'fha dlscovory would appear to IJ' 
based on the fact tbat CV("I-Y glandular 

I ~"cretion owes its peculiar effect 10 an 
acti\'e pIineiple, which science desi", •. 
nates as a hormone. "'hen the hor­
mone (;Un be isolated from everything 
~urroundin!;' it which would make it 
difficult or dangerous to try to admlll­
istrr it to a Tlatlent, it can be then 
glv011 to human beinS'll, to make up for 
la('k of that particular I;e~etlon. or 
penury thereof, In the bO<ly. The Jack 
of a partlculn' cl'etion Is tr e np 
for, 1n dlab s, by 1r.jections of In.sU~ 
lin. 

First thn discovery or a particllI r 
hormone, U f'1l the dl;:;covery of Il. se­
el'etion whl('h wll! stimulate tt> pro- I 
ductlon of this homlOlle, ha.:;; resulted I 

I in the announcement of this new 
treatment, whereby org:ms tllat are 

I sluggish or slow of development may 
bl; stimUlated and assIsted, and the 
sufferlngs that often accompany na­
hlre's stnxggle for maturity may bo 
eliminated 01' mitigated to a g-reat 
c-'l:tent. 

T,\.KEN DiWARDLY. 

Municipalities Gather Date 
on Reported Project at 

lIe Perrot I 

I 
The substance. developed hy Dr. 

Collip, Is not nttacked by the juices 
of the stomach as is insulin whleh 
has to be given hypodermieaJly. This 
feature. Dr. COllip point,; out, enabl~3 
the crystalline pure extract to be 
given through the mouth, or by In­
jection. at will. 

.\ quantity of the :;ubslance has al­
ready been manufactured and is now 
lU the laboratories at McGiIl. If the 
method of manufacture proves satis. 
factory additional quantities of the 
material will be sent out to selected 
l1n iverslty laboratories and clinics for 

Ae ,ve oPpo.~itlon to the propos.'I.1 to I 

establish a smelter for the I~c!inlng of I 
metalliC' ores on lie Penot Illay cryf';­
t:.lIIze Into joint action \\ithln. a flW I 

days by a numhel' of mtmicipaltt' 
between Ste. Anno de Bellevue and 
~lontreal 'Vest. ,\t the present Om!! 
" l1umbPI' of municipalities are :;aid 
to be investigating the probable "ffe. t 
or fumes from the prOPosed smi'ltcr 
:lnd, it it found that dangel' 1" like'y 
to result, som", kind of ",ction wlll 
probably be taken. 

further testing. 
'Vhen asked as to the ur,e of the 

substance, an authority in the medical 
faculty at McGiJl stated lhat the 01'­
dinar~' practitioner' will be able to 
prescribe it for patienl~ in his dlstriC't. 
It is not expected that an individual 
will be well-advised to take the Ina· 
t ~rlal without the prescription and 
rlirectlo., of a physician. 
DISCOVERED ACCIDENTALLY 

The fact that the extract can 'be 
given through the mouth W!\.S dis­
covered accidentally. Rats were- us"d 
during- t.he expE'riment.~ and it w~s 
found that one of the rodent.«, which 
had in some manner obtained access 
to a small quantity,' had eaten some 
ot the extract. 

The rat under observation showed 
the same effects as those treated 
hypodermically and furthcr e.xperi. 
m('ntation disclosed the fact that the 
extract was not destroyed by gastric 
juices, 

Possibilities of a wide application of 
the substance are now being Invest!­
~ated. The thyroid gllnd bclongs to 
the group affected by the hormone 
Isolated by Dr. Co1lip and the extract 
has been found 10 exercise a wonder­
fully beneficial influence· upon cert>tin 

As regard>; the effects of sulpllUl' 
end other fumes 'from >;melting- plant:;, 
it is pointed out by a prominent en. 
gineer that in the case of a smelting 
plant at :;udbury, Ontario. It conSider­
:..ble territory surrounding the actual 
plant i1> nmdered totally balTen of 
vegetation. Also. it is pointed Otlt 
that fume~ from the smelter at Trail. 
D.e., have bE'en the' cause of g'overu­
m"ntnl protest from the Stat.e of 
\Ya~hington to the Cnnadian Govern­
ment. In the latter ca"e It Is claimed 
I ha t farm ('rops in t he state have been 
materialy damaged b~' the fumes from 
the Trail .~mplter. Decision in th~ 
case i~ pending from an international 
joint commission. 

''''ithom going- closf)ly into the lie 
Perrot project, the eng-ineer ls of opin. 
ion that the "ffect~ of fumf)S from 
the mnelter mi;;ht conceivably be ':elt 
as far east as I-a<'hine. on the I~land 
oC J\lontreal. Expert opInion on the 
suhS ... ::t will be eolJectl'd hy a number 
of municipalities. within the next few 
<by:;. and a deciflion wiil then 
reachl;d as to future steps which 
be tnken. 

--------

forms o~ goitre. Canadian Air 
The beneficial effects of the extract operaling an 

are being InvC'stigated in the labol'a-: lic('nse but 
torles at lIIeGlll whem research defence Iha 
workers are highly optimistic over the do not 
I'ci'ults thus far ohtained. Manufac· act whIle 
ture of the extract will be done at l\ Ander-on 
minimum cost and the material will owned 
bp. available for distribution as soon resterj, 
a.~ It has been fully approveo by thc lempt t 
medical profeSSion, medical authorl­
tiC's at the university declared. 

"rtis too carly to make a definite 
pronouncement Up01l the value of this 
treatment." Dr. COllip and his col­
league Dr. A. D. Campb"lI, state In a 
preliminary report on the subjpct in 
the Medical Journ:ll, "for numerous 
clinical factors have yet to be consid­
ered. as well as the question ef dosage 
and duration of administration, It may 
bu said, howcver, that definite results 
of a most encouraging character have 
been in five cases of oligo. 

two cases manifp.sting-



DISCOVERY MADE 
AT MC GILL WILL 
BENEFIT WOMEN 

I 
Remedial Agent for Certain 

Feminine Disorders Found 

REMARKABLE RESULTS 
• I 

University's Medical Authori .. 
ties Say Usefulness Can 

Hardly Be Over-Estimated 

A most remarkable dIscovery hag, 
been made in the biochemical labora-' 
tori .. s of :'IcGiIl University uy Dr.: 
J. B. Collip, chairman of the depart­
ment, and is announced b~' the I"ac­
ulty of ::'tledicine. It Is b~llevcd that 
I'esults of jmportance to humanity! 
that cannot, as yet, be appraised,' 
wJII accrue from the investigations' 
which will be of particular l.>eneflt' 
tJ wom'ln. An extract has been de­
rh'cd which ofiers n. remedial agent 
for certain feminine disorders. 

Clinical observation carrIed out uy 
r. A. D. Camp bell In selected cases' 

led to the hope that eventually' 
results may be obtained in human 
beIngs corresponding to the experI­
mental findIngs obtained in workIng 
with rodents. It Is at once appar­
rent that this discovery will be of 
great Importance, affecting as it does 
almost every woman to a greater or 
le>is exten t. 

The discovered substance must' 
not be regarded as a panacea for 
all women's dIsorde.rs, Dr. Camp­
bell emphatlcall~' explaIns. "Our e.·­
perlonce thus far has demonstrated 
that patients should tJe selecteu, 
placed In hospitals a.ml ClOrotlghly 
Investigated berorv and dnrlng the 
administration of 'this extract. It is 
hoped that such studle:; will throw 
new light upon the probloms of ovar-

· lan dysfunction and hyperthyroidism, 
and, In addition, that the sludy ot 
Ih,' ovarr-stlmulaling 1I0nnone wlll 
help to unmask the at:ology or CE'I'" 

tain of the so-ca\\f,d toxaemias of 
pregnancy." 

Articles by Pl'Ofessor Colllp and 
Dr. Camp bell appear In tbe cur­
rent number of the Canadian ;\[e(1i­
eal Journal which wall id!luf'd yes­
tf'rday and these ;;lve ccmplete tech­
nIcal JetalIs of the tlL,covery al t. 
laboratory f'xperimrnts tbat havLl 
bf'lm onductf'd. 

D .. an Charles F. Martin, oC L-a 
dIcal faculty oC J\fcGIJI, made t!>e 

ng statement In regard to tho 
CoWp has 

!117dt1C'ation and 
a hormone or i 11-

- i ternal having Cliects !Sumo--I wlrll.t similar to thE' anterior pitUita!)' 
gland. This substance, wh:ch has 

';neen isolated In crysta.ll!ne form, has 
I been derived from the placental 
gland, and i!'l of chief Importance 

I because It oifers a !'emedl~l agent 
I for certaIn feminine disorders by 

I promoting maturity that has been 
delayed as well as by infuendng 1'1 
a very remarkable m'-lIlner the 

II metabolism and general h<>alth of 
n the patients who receive the drug. 

"It further throws a very impol' 
_ I tfint new IJght on thA phy.'!lologica1 

" 

slgniflr.ance of tl'e placental gl;trad 
strueture. A wide field fOl' I"lvesti-

· gallon has been opf'ned up, and the 
I ::'tlcGill investigators plan to carry 
Ion thorongh clinIcal study oC tht) 
new product. 

"The article In the Canadian :'lIed. 
Ical Journal by Dr. A. D. Campbell 
and Professor Colllp Illustrates their 
experlence with this drug on hUNan 
beings and the successful results of 
their experiments. All of this worlt 
ha'! hel'n based upon earlicr Inves-
tlg-atlons carried out in other coun­
tries, more particularly the work of 
Wel"ner of EdInburgh, and which, 
until the present time, had not been 

,brought to a successful conclu~Ion. 

I 
"The field of usefulness for this 

drnc;' can hardly be over-estimated 
both in regard to the extpnt or Its 

luse and Its beneficial effects. Tho 
re!mlt~ that have been ohtalnNi In 
the cases treated during experlwpnts 
arp reportpd to be most remarkable, 
but the Inve:;tlgators are rellcent 
auollt declaring as yet tile full valu6 
of their tests." 

PRI~CIPAL'S CO!\DU:. ·T. , 

I Sir Arthur Currle, prlncjpal of ::'tIc­
nil!. commenting on the uiscovtH'~, 

I said: 
"everyone at McGlll Cnlvcrsity re­

I jokf''' exceedingl)' that completo BU('­

, ce~O$ has rewarded the long and pa­I th~~t efforts of Professor Colllp and 
his c9.pable assistants In the bin· 
d1f'mi"try laboratories of our ll1t'ui· 
eal school. 1'01' wcel{s we have known 
(If the experiments and were citee", 
(><1 uy reJ10rts from time to time that 
BU<'CCS" wa.s In sight. 

"As Doctor :\Iartln, Dean or the 
::'t[cdlcal School, declares, It is a r" 

\
markable di~covery, and O$llon[(1 
hring relief and comfort to countless 

"thousand" of women throughout the 
world. Dlgcoverles that add to the 
material well-being of people and na­
tlons are highly deslrahle, but one 
that gives health and joy and cor· 
sequent happiness to men and W'>-
m!'n deserves our everlastIng grat!­

I ludo." 
Dr. \V. V-l. Chlpman, Emeritus 

lTOrP""Or of Ob"tetrics and Gynae· 
('ology. -:'.lcGiII 'C'nlverslty. express' d 
gl pat Intere~t In this resparch. Ho 
"aid: "The r(>"ults alrea,ly sPcurl'd 
both In the laboratories and In t'l 
ho.nltals thorOlll{hly ju"tlfy a strOng 
helief In the efflcary of this ntn 
11rll~. pl'ofesf'or Colllp stancls already 
among tho foremo,,! workers in the 
field of blo('hcmI~try. nnd thl" rec" 1t 
l'Pl'earcl1 ('1\n bu t greatly add to 1.1'3 
d!~til1gul~h('(1 reputation. 

"As Is well known. the hlochemlst'l, 
bo;h In Europp and In Amerlea. ha\' • 
f')r fOome time, heen l'ngagt·c! HI the 

lort I "olutlol1 ot thl~ Vl'ry proul('m. And '\\'0 

• I ~ongratuhl!e Professor Collip 011 illS , 
rN" nt achle""emcnt. 

"The cllndcal application or t 's . 
I neW t lerallY Is In the hand!! or Dr .. 

I 0\. :0. Campbell both at the '{ontroat . 

I 
General an,t the noyal V1c~ori.l )Ion ~ 

(Continued on Page 5, Col. 6.) 



I the luncheon were Rev. :'1. F. ~rc­
I Cutcheon, D.D., of the First Baptist 
I Church and Rev. T. 'Vilson, D.D., 
I both of the Quebec League Against 

Alcohol!sm; ~lrs. T. T. George, of 
Tor onto, and Miss Edith Giles, of 
Ath ens, Onto 'l"he guests on the 
previous day were ~J ral Dean Saun' 
ders a n d Rev. Thos. Marshal!, of 
the league. Addresses were given by 
the guests each day. :\1iss Bazin 
spoke on temperance In the 'Vo­
mens' Missionary Sodety. Gratifying 
reports wet'e given by the various 
superintendents of branches. 

Mrs. C. E. Enright reported for 
the building committee' that sub­
scriptions were being received at a 
satisfactory rate. Devotional exer­
cises were conducted by Mrs. Mc­
Lean, of Cushlng, Que. Mrs. Arthur 
Reeve reported for the franchlge 
campaign. Mrs. W. 'l'. Colcomb and 
Mrs. Luttrell were delegates to the 
meeting on Wednesday to decide on 
action towards securing appoint­
ment of women police. 

---------------------
DISCOVERY MADE 

graduated with gpecial hono~s in 
I'hys'lology and biochemistry In the 
University of Toronto in 1~1l and 
shortly after entered a f(raduate 
course in these subjects, receiving his 
Ph.D. degree in 1914. 

After graduation he accepted all 
appointment as lecturer in uiochem­
Istry at the Unlvtlr&ity of Alberta, 
obtained his doctorate 'of ~clence in 
that Institution and WJ.H later ap­
pointed to a protl)".3orship. He ou­
lained his M.D. later (lTId was elect­
ed to a fellowship in th., Hoyal So­
ciety of Canada. 

Although somewhat under forty 
years of age, Professor Colllp ha., 
become recognized as one of 
leading biochemls~s in .\merlca. 
won his first outstanding laure 
connection with the discovery 
insulin when he was associated 
Dr. Fredel'ick G. Banting and 
Charles H. Best in this work. 
was one of the recipients of the 
of money accruing from the ~ 
prize awarded to Dr. llanting 
Professor l\IacLeoo.. 

AT MCGILL WILL 
BENEFIT WOMEN 

Since that time, 1922, Dr. C 
ha9 done notable work In con ne. 
with parathyroid glands. the a, 
principles of which he has disc. 
ed and isolated. As an auth 
on the biochemistry of the endo( 
system in particular Professor C 
has few equals. lIe was a stu 
under Profe·ssor Macallum and h 
training surh as few hiocher 
have had bplore specializing. 
knowledge of the sciences 
foundation in phygioloA"Y and 

___ (C_'_o_ntinued from Pa~~~l~ 

chemistry has enabled him to act 
results of an outstanding 

FAR-REACHING HESULT 
real Maternity hospita.J:l. A~ we 
learn from hlil article jn the Medical Doctor Colllp refused a numb 
Journal, many cases have already othel' apPOintments in order to 
been treated and with excellent re- to McGiIl, and he has been al 
flUltS. The cases deserving this trea t-l make signal use of the opportu 
ment are to be segregated in .these and facllities at hlH disposal. 
two hospdtals under Dr. Campbell's results of his latest di~covery, th 
I;upervision and care." st!l1 difficult to foresee, are b 

McGlll medical authorities were to be far-reaching and will I 
unanimous in their enth.usiasm over world-wide renown upon this inv 
tile discovery and in their praise of gator, and also to McGill Univer 
those responsible for It. Dr. A. D. Campbell Is a der 

DR. COLLIP'S CAPEEH stra.tor ~n Obstetrics and .G.ynaeco 
, . at McGlll University; cllmcal as: 

Dr. James Bertrnm Colllp was ap- ant at the Montreal General 
pointed to the chair of biochemis.tl"Y Royal Victoria Maternity lIosp! 
i'1 the medical faculty of lIfcGiil He graduated in medicine at Mc( 
Un iversity in the fall of 1927. lIe In 1911 and spent two years as 

interne at the Royal Victoria Hos­
pital. He then went out to V,,'estern 
Canada where he became a general 
practitiol1e~'. Just prior to the war 
he spent several months in New York 
City studying Obstetrics and; 
Gynaecology. He was senior resident, 
obstetrician at the :-l"ew Yorlt Lying-­
In Hospital. 

After serving overseas 
and a half years, Dr. ('R 

appointed seni 
anatomy at 
tion 
has 
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FURTHER OBSERVATIONS ON AN OVARY-STIMULATING HORMONE 
OF THE PLACENTA· 

By J. B. COLLIP, 

Department of Biochemist1·y, McGill University, 

Montreal 

INTRODUCTION 

A S has been stated in preliminary eommuniea-
tions24, 25 on this subject, the writer became 

interested in the problem of the isolation of the 
restrogenic hormone from the placenta after a 
visit to the Biochemical Laboratories at McGill 
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 restrus 
changes in the uterus and vagina of oophorec­
tomized animals, and to this extent duplicates 
the endocrine function of the ovary. 55 As recent 
reviews of the properties of this substance 
(restrin) 53, 79 and of the physiology and patho­
logy of the placenta72 are available, only the 
more important characteristics need be men­
tioned. CEstrin 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 exceptions57, 100 workers are agreed that it 
has no stimulating action on the ovary. 

Hirose, in 1920,59 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 active 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 AdachiH 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 oophorectomized animals, and concluded 
that it was due not to the restrin content of the 
injected material but to the secretion of 
<X'strin 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 
ccstrus cycles and an accumulation of lutein 
tissue in the ovaries; ovulation in the hen was 
similarly suppressed.l09,75 But experiments in 
grafting52 and parabiosis71, 50 suggested that an 
oyary-stimulating substance circulated in the 
blood even of castrated animals; and Zondek 
and Aschheim set themselves to discover its 
source. They found113, 114, 115 that intramuscu­
lar implantations of small amounts (10-20 

761 
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mglll.) of maecmted anterior hypophysi~ into 
immature [('malc 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 
rest l'ill , demonstrated by the opening and corni­
fication of the vagina and the enlarge­
ment and hypencmia of the ut('ru~. Similal' 
result~ were independently obtained by Smith 
and Engle95, 96, 97 with rats, the observed super­
ovulation being especially remarkable. onc 
of these effects could be produced in oophorec­
tomizcd animals. 

Thcse findings have been cOnfit'llled re­
peatedly.17, 18, 20,41,49,70 The active principle 

appears to be present in the anterior hypophysis 
at all ages8M, 89, 92, 93, 94, 66 and in malc animals 

and castrates to an extent greater than in normal 
females; 12 in pregnancy, the amount prescnt de­
creases. lO, S1 It is present also in other human 
tissues, as in the decidua and the placenta (im­
plants 01 0.1 gm.), especially in the first half 
of pregnancy,S! in the corpora lutea ol' preg­
nancy, and in the blood and urine from an early 
stage in pregnancy till some days arter parturi­
tion.3 It is not demonstrable in blood or urine 
at other times, except occasionally in infants/I, 80 
nor regularly in amniotic f1uid/ I, bl nor in cere­
brospinal fluid during pregllancy:IS, 00, H ']'hese 
resu lts led Aschheim and Zondek 1,8, U to suggest 
1he injection of one 01' two C.c. 01' urine into 
immature mice as a test for pregnancy. They 
describe three reactions which may follow: (1) 
development of folliGlrs and (l'stI'OUS changes in 
the vagina and uterus; (2) hmmol'rhao'es into 
the follicles, usually visible macro 'copically: (3) 
forma1ion of COl'pora ]u1ea, ('hiefly atretic. These 
reactions are not specific 1'01' pn'h'1Htll('Y, a~ the)' 
may he obtained with urine [rom case" 01' yal'iou~ 

endo(,l'ine disorders, tumours, 01' inflammatory 
]csiol1s,G or in amenonho.'a, 01' at the meno­
pau~e . :l~ Reactions 1 and 2, however, perm it a 
diagnosis Ol pl'egnan('y rrom the second month 
onwards, and gi vc COlTcct l'e~ult~, po,<;i t iye 01' llq~­

ativ(', in ahout 97 pe)' cent of the caSt'S, as other 
workers have also [ound.(;9, 30, 6:l, 106 Positive 

results have also bcen ohtailH'd with 111e urine in 
pregnaney in apes30 and mOJlkey~, but not ill the 
cow, sow, rabbit, or mouse. 30 Active extrac1s 
have been prepared from the anterior hypo­
physis, and from the human placenta or urine 
of pt'egnancy.1 IR , 17, 85, 41 It iR frequently im-

possible to discover from the writings of the 
Gel'man workers the source of the material used, 
and it has been universally assumed that the 
active principle is the same in each case. Evans 
and impson,l3 however, point out that while the 
incrcase in siz.c' 0 [ the ovary is roughly propor­
tional to the amount of hypophYReal material 
implanted, 110 such 1 incar relation ('un be dis­
cemed with inje('tions 0 I' Yi1l'yillg' amounts of 
Ul'ine 0 I' pl'(:gllanc~'. 

Injec1 ions Ol sueh extracts into immature 
mice (3 to 4: weeks, 6- gm.) or rats (4: to 5 
weeks, 30-35 gm.) produce effects sim ilar to 
those 0[ the solid implants, except that ovula­
tion is seldom if ever ob e1'\'ed,37, 123 and the 
tendemy to atretic luteinization and hmmo1'­
rhage i~ greater. The outpouring of re trin leads 
to the uterus becoming distended and hypeI'­
a:!lll ic ; the vagiltal ~mear show~ cOl'l1ified ('dls a 
an absence of leucocytes, and the blood 
terol probably rises.86 ,1Iu The unit is 
taken as the amount which, divided into 
doses, produces sil,'11s Ol full restrus in a 
100 houl's in su<:h immature rodents. }I i('e are 
absolutely as well as relativd:v less sensitive 
than rats. m The absence of restrin must be 
demonstrated by negative results with oophorec­
tomized animals; the weight Ol evidel1ceo3 is 
against the view that an rest rill effect may be 
ob1ained with anterior hypophysis. Copulation 
ma.y take place during such premature cpstrus,06 
but the age at which the animals first hecome 
pregnant is not l'educed.:13 H the injc('tiollS are 
continued, the ovary enlargcs to ten times 1he 
normal size, and consist~ almost wholly of 
corpora lutea., the majority of which are atrt'tic 
and often hmmonhagic. The cyclic changes in 
the Yagina may persist for somc timeI8 hut tcnd 
to disappear, and 1he epithelium passes illto a 
secretion phase with a high mucous ]a)"('1', while 
the uterus is no 10110'(,1' di~tellded, hut its mus­
cular layers are hypertrophi('(1. l21

, 73 
These effects may be ascribed to the internal 

seeretion of the corpora ]utea,2fl, III the aetivity 
of those produced by this treatment having 
Iren demon~t rated by the deciduoma reac­
tiol1.1 03, 74, 19,44 This hormone itself may he 

prt'sent in the placcnta. 6! The luteinization 
and Plllal'genwl1t of the ovari('s arc also con­
spicuous in matul'e animals, though supct'­
ovulation may still be produced by im­
plants.!)I;,34 In the ovaries of pregnant mice1l7 
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or rabbits71 the £orma60n of new corpora lutea 
lllay be evoked, in some cases ccrtainly pre· 
ceded by ovulatiol without dixturbing normal 
parturition. This is not a conxtant finding~2 

and in other hands extracts of anterior hypo· 
physis102 or placcntaH have impaircd the birth 
mechanism 01'35 produced abortion or re· 
absorption of the fetuses. Immature male 
rodents react less strikingly to treatment or 
this kind than do fcmales; there is accelerated 
development of the seminal vesicles and 
accessory glands, to a lesser degree of the 
peni' and testes ;96,107,121,18 the endocrine ac· 
tivity of the testes is said to bc increased/,Jl 
but spermatogenesis may actually be in­
hibited.16,3(> In doves, however, the testes 
may be very greatly enlarged after implanta­
tion or injection of glycerol extracts of anterior 
hypophysis,B7 The ovaries of senile female 
mice may be reactivated so that cestrus cycles 
may reappear,ll8 but when implants were made 
into mature mice, which for unknown reasons 
showed no cestrous cycles, the first induced 
cestrus was not followed by renewed cyclic 
activity.67 

In rabbits, ovulation following the injection 
or extracts of anterior hypophysis has been 
observed/4 but the formation of lutein cysts in 
the ovary54 appears to follow; this latter 
change has also been seen in dogs.17, 86 Im­
plants made into apes may stimulate follicular 
growth,2 or may produce enlargement of the 
uterus without visibly affecting the ovaries ;2V 

sevcral workers, however, have insisted on the 
independence of the endocrine activities of the 
ovary.78, 116, 110 In human xubjects, implants 
failed to induce menstruation in a case of de­
layed puberty, or after the menopau 'C, but good 
results were obtained in the treatment of various 
menstrual disorders2s and soluble preparations 
have also been used with some success ;17,120,60, 

76,91 hypermmia and hyperthermia in the pelvic 
region may be . noted, but not invariably.22 
Since in the case of hydatid mole and 
malignant chorionepithelioma the pathological 
tissues74, 5, 51, 90 and the urine5, 122, 77 contain 
large quantities of thc hormone, an explanation 
of the frequent appearance of lutein cysts of 
the ovary in these conditions, or in the 
pre 'ence of hypophyseal tumour,Ifl seem not 
la r to seek. 

'l'he most widely known of the chemical char-

aderistics of the hormone i its instability; it is 
dcstroyed by boiling and injured at 60°C., or by 
exposure to strong acids or alkalies,118,17 or to 
thge~ti\'e enzymes,5U and in consequence is ineffec­
tiye when given by mouth, cxccpt in Ycry large 
doses and under the most favourable circum­
stances.119, 56, 98 It is diffusible and dialyses 
rapidly, a fact which may be taken adYantage 
of in its preparation. m, 17 It is said to be 
soluble in water or dilute acids, but insoluble in 
fat solvents, and is purified119 by precipitating 
it from aqueous solution by the addition of 
alcohol. We have not been able to find specific 
claims of the maximum potency and concentra­
tion obtainable by such means; commercial prep­
arations may contain 50 rat units per c.c., but 
are decidedly toxic.47 Dicken 27 has described a 
lll'W 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 alcohol. Where cestrin is present in 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 eparation 
has always been obtained in the preparation of 
either fraction . 

Alkaline extracts of the anterior hypo­
physis promotc growth45, S2 and acromegalic and 
splanchnomegalic distortion,Sl wit h enlargement 
of the gonad ',105 and temporarily lower the non­
protein nitrogen of the blood/o'l while they pro­
duce extensive luteinization in the ovary and 
lead to a suppression of <rstrus ;,n, 7~, 54, 62 ex­
tract made with dilute acid, however, are not 
growth-promoting,64 but promote premature 
puberty,41, 83, 12, 13,58,17,110 yet they are not 
free from the tendency to cause luteinizatioll, 
and to impair the birt h mechanism; this is 
also truc of the extracts from placenta or 
urine, which are devoid of growth-promoting 
po\\·cr.41 , 44, 112, 73 Evans bclievcx that the 
alkaline C'xtracts actually antagonize the pu­
berty-accelerating cffect of acid extracts or of 
implantsY That the ovarian response to im­
plants, to acid hypophyseal extracts, or prepara­
tions from placenta or urine, may take the form 
either 01' l'oll iculal' or of luteal developmellt has 
been rC'gal'ded by many workers17 as a question 
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of dosage, or13 of the initial stage of the ovary. 
Amongst those21 who believe that two distinct 
hormones are concerned, WiesnerllO, 112 has 
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.lll, 73 Ex­
tracts of either anterior hypophysisllO or pla­
centa,ll2 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,1l2, H 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. Claus23 has obtained from the 
anterior hypophysis a microcrystalline substance 
insoluble in absolute alcohol 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. 
Aschheim7 pointed out that certain urines gave 
reaction 1, i.e., restrus, but never gave reactions 
2 or 3, i.e., hremorrhagic follicles and luteiniza­
tion. Zondek128, 124 has now accepted the view 
that two hormones are concerned, "Prolan A", 
which causes restrin 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 hrematomata is ob­
scure j Fellner46 regards the phenomenon as due 
to a non-specific, irritant impurity. 

The relation of the placenta to the anterior 
hypophysis in this system remains obscure. 
Placental extracts induce in the hypophysis 
histological changes1, 15, 65 similar to those seen 
in pregnancy,S8 but this may be due merely to 
restrin.l1 Zondek,122 like Philipp,81 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 j but he maintains that the 
flooding of blood and urin.e with the hormone 
takes place so early in pregnancy that it must 
be ascribed to hypophyseal, not to placental, 
activity. 

METHODS 

Sulpho salicylic acid was employed in the first 
instance as an extracting agent, and it was 

used in the manner described by Wiesner.llo 

Fresh or recently collected human placentre 

were used. It was also found that frozen 

placentre could be used and that the process 

freezing did not materially affect the yield 
active extract. 

It was found that the injection of 
sulphosalicylic acid extract into immature 
consistently produced the phenomenon of 
mature maturity. While attempts were b 
made to concentrate this extract and at 
same time remove the sulphosalicylic 
without loss of potency (a result which 
not achieved), it was decided to make 
preliminary trials with acetone and alc 
extracts of the fresh placenta. Dr. W 
had told us that he had had no success in 
use of alcohol or acetone in the making 
potent extracts, and in his recent paper he 
emphasized this fact. However, it has be 
our experience that extraction of the ma 
with neutral or faintly acidulated alcohol 
acetone yields at once an extract which is 
variably potent. When this fact had 
thoroughly established it was decided 
abandon the sulphosalicylic acid 
process, and to develop a standard technique 
based upon the preliminary treatment with 
acetone or alcohol. 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 
restrin. 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 oophorectomized 
rats. These latter animals have been shown to 
be reactive to restrin both before and after 
treatment with the restrin-free placental ex-
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tracts, and they have given uniformly negative 
responses to such extracts. 

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 cen~ ethyl 
alcohol. When one is using alcohol 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 

some time and is then allowed to stand at 
temperature for twenty-four hours. The 

content is next separated from the mixture 
the use of a suitable press. It is filtered, and 

o the filtrate one adds one-half c.c. of glacial 
. acid per litre. The reagent, acetone or 

cohol, as the case may be, is removed by dis­
'~.LU'.~Vll at low temperature and reduced pres­

Concentration of the aqueous phase is 
>Vll.LllJLU"U until one has obtained a volume equal 

one-half that of the placental tissue originally 
A filtering agent is now added to 

rapid filtration and to remove by ad­
a certain amount of undesirable ma­
An acid-washed hydrated aluminum 

SHlOCaL'." such as Lloyd's reagent, has given ex­
results in, our hands. The filtrate is re­
to the still and very cautiously concen­

under reduced pressure to the consistency 
a thin syrup. Ten volumes of alcohol, either 

IJO""U'," or 95 per cent strength, are added. It 
important that the alcohol 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 alcoholic 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 alcohol 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 alcohol and the extract 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 alcohol, 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 
lmtil the material in the distilling flask is al­
most dry. (An aqueous or dilute alcoholic 
solution of the product at this or an earlier 
stage-as, for example, after one treatment 
with ten volumes of alcohol followed by the 
removal of restrin 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 alcohol. 

The combined alcoholic 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 ~ow evaporation at room temperature. 
Several days may be allowed for this stage 
and small amounts of ammonia and alcohol 
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 washed 
solid material is then extracted with hot ab­
solute alcohol faintly acidified with glacial 
acetic acid. 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 tho absolute alcohol extract of the above 
substance. 

The precipitate from alcohol may be further 

purified by repeated solution in hot alcohoJ 

and separation by chilling of the filtered 
alcoholic solution. The purified product is re­

latively insoluble in water, and indeed its 



766 THE CANADIAN :MEDICAL ASSOCIATION JOURNAL [June 1930 

separation from an alcoholic solution can be: 
greatly facilitated by the addition of distillcrl 
watcr in amount sufficient to reduce the 
alcoholic concentration to 50 per cent, or evell 

lower. 
Bome succc s has also been had with a 

modified procedure. The principle iJl\'oh'cd 
in this modification of the above method C011-

sists in the adsorption of the hormone upon 
calcium phosphate. In this method, therefore, 
one can \york with very dilute aqueous solu­
tions of the placental hormone, and to a large 
extent shorten the somewhat tedious process 
with alcohol. One adds to a known potent 
aqueous solution of the placental hormone, 
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 is 
slowly added. The mixture is stirred vigorous­
ly during the addition of the calcium chloride, 
enough of which should be added to precipitatl' 
all of the phosphate. The precipitate is IT­

covered, washed with dilute ammonia and 
then extracted at least three times with hot 95 
per cent 01' absolute alcohol which has ))0('11 

faintly acidulated with glacial acetic acid. Thl: 
alcoholic extracts are combined, filtered, and 
concentrated to a small volume. The activc 
principle lllay then be purified from this solu­
tion as indicated in the previous paragraphs. 

PROPERTIES OF TIlE PURIFIED BUBS'l'ANCE 

As wc have as yet been unable to obtain more 
than a few milligrams of the purified hormone 
at allY one time, it is impossible in this com­
munication to define with accuracy very lllueh 
of the ehcmieal properties of the actiyc prin­
ciple. The yield of thc final purified product 
which has been obtained has been of the order 
01 1 mgm. per kilo of original plueenta. The 
potency of an acti\'e cxtract has not been ap­
preciabl~' afCeetcu by boiling for five minutes in 
dilute acetic acid solution. 'Ye ha\'e however , , 
evidence Ol detcrioration of the saline solution 
of the pUl'ined product. There has been sueh 
an urgent demand for the active extraet for both 
laboratory and ('linieul experiments that the 
pl'cpal'ation or a sufficiently large sample 0[' the 
pUl'ifkd TJl'oduC't for ('hemical study has had to 
Ill' post pOlled. This inY('stigation is, however, 

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

PHYSIOLOGICAL EFFECTS OF TIlE ACTIVE 

PRINCIPLE 

The only physiological effect of the hormone 
whieh we ha\'e bem able to study in a quantita­
ti\'e manner has been the production 01 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 age and under 35 grams in 
weight. In the early stages of the inve'tigation 
the experimental animals were sacrificed five to 
'eyen days after the initial injection, and the 
vagina, uterus, and ovaries were sectioned and 
studied microscopically. The positive animals 
m.anifested the changes in the uterus and Yagina 
usually associated with restrus, but in addition 
the ovaries were enlarged, and on section corpora 
lutea were usually found as well as normal 
l'ollicles in varying degrees of devciopment. 
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 each 
oecasion. The injections were made subcutane­
ously and the puncture sealed immediately with 
collodion. Vaginal smears were taken daily, 
starting on t he third day (72 hours). An 
epIthelial or squamous cell flush occurring up to 
the sixth day has been arbitrarily real! as a 
positive. One may have some evidenc~ of a 
positive reaction as early as the third day. 

It i also of interest to note that corpora lutea 
have b ~en seldom found in the ovaties of imma­
ture rats which have boon treated with either a 
haction soluble in 85 per cent alcohol or the 
l'cC'rystallized final product. '1'his obS('1'vation 
lcnds a eonsideJ'ahle measure of sUJlPort to the 
hypothesis or 'Viesncl' that there is Lt separatc 
principle whic'h stimulates luteinization. The 
suggestion w11ic·11 was made in a preliminaJ'~' 
papc1'2" that the f11lding or corpora lutea in the 
treated animal might be made the hasis of a 
test for aC'liYe extracts or tll" hormone whic·h wc 
arc studying is th'l't'i'ore untenable. 

It having bl'C'll established that the immature 
rat wa, a satisi'aC'tory test animal foJ' thc deter-
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mination in a rough way of the potency of yari­
om; extracts, it was deemed advisable to under­
take a series of cxperiments to determine. the 
effe(·t of exce iye dosage of the hormone upon 
both normal and pregnant animal. Up to this 
time we had tentatively accepted the hypothc i 
that the maturity-provoking factor of the pla­
centa was identical with the anterior-pituitary 
gonad-stimulatory principle. As the im-estiga­
tion procecded, howcYer, it bccame apparent 
that a theory according to which the placenta 
i.; com;idercd a the ductles gland of pregnancy, 
producing by an active process a pregnancy 
hormone with both physiological and chemical 
properties peculiar to itself, would fit the ob­
'erved facts much better. 'Vhile we do not feel 
t hat we have as yet sufficient evidence ayailahle 
to prove this theory conclu ivcly, we are neYer­
theless of the opinion that there are many ob­
servations which support it. Some of this evi­
dence lIlay now bc considered. 

1. Extract· which have heen prepared from 
anterior pituitary lobes hy the use of acetone, 
ili:' in the ca '(' of placenta, hayc becn found to 
be Ilon-restrogenic in character. These extracts 
have becn prepared from small amounts of ti ' ue. 
It is possible, however, that hy the use of large 
amounts of the 'e glands an active principle 
~imilal' to that herein described may bc ohtained. 

2. It has been repeatedly r-;hown that the pla­
cental (X'stl'ogenic hormone is effcctiye by the 
o],al route, and it is proposed ultimately to 
standardize the extract which may be made 
aVililable for clinical use in terms of oral rat 

3. ConsidCl'ing thc limitations of accuracy in 
potelH'Y testing with a limiteu number of im­
llHltUl'e rats, we have observed no decrea e in 
lloteller following' trcatment of actiw extract 
with cithel' pcpsin or trypsin. 

4. Th~ prolonged trcatment of normal adult 
"uts with large doscs of the hormonc has not 
" sulteu in an)- noticcahle effect upon the (·yclcs 
01' upon impl'q ... rnation or lactation. )101'eover, 
sl1('h treated rat<; ]uLYe shown no cyidellCe of 
mal'k'd hn)ertl'ophy of the ovaries, nor has 
therc been any eyidellCe of superfetation. Abor­
t ion has not been produ('t'd. The hormone 
yiew(·d as a pregnancy ]lrinciple could not of 
('OUI'SC be expected to caus(' abortion. 

The following condensed protocols of four ex­
Ilcrimcnts a t'(' of interest in this cOllncction: 

Rat Ko. 1: "'eight 191 grm. 

Kov. . Started daily injection of 50 per cent 
acetone extract = 3 grm. human placenta. 

~ -oV. H. Litter. 

Dec. 4. Injections every second day. 

Dec. 20. Male placed in cage. 

Jan. n. Equiyalent of 5 grm. of placenta ( 5 p<,r 
cent alcohol soluble) injeeted every second day. 

Jan. 16. Litter (7). 

Feb. 12. :Male placed in cage. 

~Iarch ]i. 'Weight 1 i grm. Killed for microscopic 
study of genital tract. Ovary normal (see Fig. 
(j) . 

Rat No. 2: Weight li5 grm. 

Ko\'. 8. Started aaily injection equivalent to 3 
grJl1. human placenta. 

Ko\'. 1 . Litter (6). 

Dec. 4. Injection every econd day. 

Dec. 20. Male placed in cage. 

Jan. }1. Litter ( ' ). Standard injections, equivalent 
to ;3 gl'l11. of placenta, every second day. 

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

Raf No . .'i: Weight 137 grm. 

Koy. (i. Started daily injection equivalent to 3 grm. 
of placenta. 

Dcc. i. Injc<.:tions eyery second day. 
Dec. 2-1. 11al(' placed in cage. 
Jan. 11. Equivalent 5 grm. of placenta cvery 'econd 

day. 
Jan. :n. Littcr. 
Feb. 4. Eating poorly. 
l~l'h. :lH. Injcctiong stoppcd on account of poor con­

(lition of animal. 
Man'h s. Dead of r('spiratory infection. Wcight 

Hl grm. Ovaries normal. (Hce Chart I, No. 
1:1, for eyclcs). 

Rat So. -1: 'Yeight 136 grm. 

~-()\'. I;. f-;~artca daily injection equiva\('nt to 3 
gr:n. plaeenta. 

D('(·. (i. Injection eyery s<'cond day. 
D('(·. 2-}. Male plac('d in cage. 
.Jan. 11. Equivalent 5 gnn. pla('enta cvery sccond 

(lay. 
,Jan. l{L Litt('r (1-». 
Fl'h. ) O. MalL' plac<,d in eag('. 
~ran'h 10. Litt('r (7). 
~ral'('h ~ 1. ,,'pig-hi !2(}0 grm. )iormal. 

.Also ('harts 1 and 2 i:ihow the results of 17 
experimcnts in which the hormone was admin­
isteretl da ily 0)' hi-daily, and in val'?inp; dosage. 
In gcm'l'nl it ma~' hc said that wc ha\'e little or 
no C\'itl('ll('(' of' an~' intert'en'Jl('(' with the normal 
s('x f'ulldio)1s in normal a<lnlts as a rcsult of 
tl'eatnH'l1t with evcn massiYC doses of this 

hOrJl10lH'. 
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DAILY INJECTIONS 

Normal rabbits and dogs, both 
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 
the case of dogs, and frequent 
blood chemistry studies have 
been made on such animals up 
to one month. Apart from slight 
to moderate increases in the 
cholesterol content, which, how­
ever, we hold to be a non-specific 
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action, nothing of significance ' 6 1\ A A 1\))51>"" 
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has been observed in the c em- ----~ 

istry of the blood. i! 7 
Normal female dogs and rab-
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bits have not manifested any I 
appreciable degree of hyper­
trophy of the 0 v a r i e s when 
treated with the hormone. It 
is of interest to note that in such 
animals there has been no sign ~ ; 
ot luteinization ot the ovaries, 0 
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which on section have been 
tound to be very rich in follicles 
in various stages ot development 12 J V\/ \JV\I" '\ '\ IV I VL 
(Figs. 1 and 2). ,1·, ." r . . ... '1 ISl>tllrT ,SP[AI"I 
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We have noted that immature 
rats which have been br~)Ught to 
a state of premature maturity 
by the treatment with the hor­
mone commence at once, as a 
rule, to manifest the cyclic 
changes. This has occurred both 
in animals receiving the usual 
assay treatment and in others 

1\: V\AA~--_-_) __ '~' 
.~. 

Showing the effect of daily or bi·daily in~ections of placent~l 
hormone into normal adult female rats caged WIth males. The UnIt 
used here was the equivalent of one gram of fresh human full term 
placenta. 

o [lfW5 

which have been injected daily I IV 
for several weeks. 

We have recovered sperm in 
2 

a great many instances from the 

CHART II 
;0 

spell" , 
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vagina of treated immature rats 
and have many examples ot suc- 3 

cesstul impregnations, associated 
with normal gestation, birth, 

A sImilar experiment to that illustrated in Chart I, except t~at 
preliminary control periods are shown. Rat No. 3 had normal ovanes. 

and the rearing of litters. In no case, however, 
has impregnation occurred coincident with the 
first cycle. The earliest instance or impregna­
tion which we have observed has been the third 
cycle, and here the young were born on the 62nd 
day or lite of the mother. Some of these young 
mother rats have had difficulty in adequately 

nursing their young, while others have reared 
average weight litters. Since the purified hor­
mone has been used we have not observed the 
formation of corpora lutea in association with 
the first cycle. These may be observed at. later 
cycles, however, and one is tempted to associate 
failure of impregnation in our experience at the 
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first cycle with ab ence of the luteal pha e. 
Long and EvansGS have stated that the first cycle 
may be a non-fertile one. Fig. 3 and 4 represent 
sections of the ovaries of two immature rat 
brought to maturity with the hormone treatment. 
Each wa sacrificed at the first restrus period. 
Corpora lutea are ab ent. in the first ovary and 
present in the second. The first animal received 
an ab olute alcohol soluble fraction, the second 
a 50 per cent acetone extract. Corpora lutea 
may not be found in certain animal eyen after 
the second cycle. 

FIG. I .- Ovary of the adult rabbit after 21 daily 
injections of 80 units. Note the absence of corpora 
lutea. 

FIG. 2.-0vary of female dog 4 days after 200 
units daily. ote the absence of corpora lutea. Twin 
ova are seen in a single follicle. 

We have not.ed, in our rat colony, some ex­
ception to the general type of cycle, which it 
may be of intere t 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 continuous cornification of 
the vagina for 17 days. The injections were 
stopped and a state of direstrus was instituted 
which lasted until injections were resumed 28 
day later. Cornificatjon 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 

FIG. 3.--Ovaries of a rat 27 days old, 30 grm. In­
j('cted with alcohol soluble fraction in potency test. 
Htrong positive reaction. Killed on the fi~th day. Note 
the mild hypertrophy and wealth of folhcles. Corpora 
lutea absent. 

FIG. 4.-0vary showing corpor~ lutea. Ra:t 28 days 
old· 37 ~rm. weight. Injected WIth the eqUIValent of 
3 grm. placenta, as a relatively crude extract made by 
use of 50 per cent acetone. 
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Fw . 5b 

siuereu a llreg-nancy hormollt'. Our conception 
of the physiological significance of this active 
principle is that it is proclu('C'd in the placenta 
throughout pregnanc~' [or the pecifie purpose ot' 
assuring the COlltinuC'd functioning' of the o\'alT 
There is now ample eyidoncC' to show that both 
(l'strin and the ('orpus luteum hormone are pro­
duced hy the oy(U'~' during- p]'eg-nanc~- and that 
ovulation is inhibitC'd. That thcre must bC' other 

FIG. 5c 

B('llil(' rat in continuous a'strus. o. O,ary. b. Vagina. c. UteruS. Not(' ry~(ir folli('les in omry, 
also !Jypt'l"pl:tHia of lllUcosa of utl'l"U~. 

six weeks' ohsl' I'vation the hormone was admin­
istered for onc wC'ek in daily dose the equivalcnt 
of five grams of placenta. The animal continued 
to show daily squamous cell flushes. It was 
killed at the cnd of a week and no corpora lutea 
were found in the ovary. The follicles appC'arcd 
cystic in eharacter while the uterus was tre­
mendously hypertrophied (Fig. 6). 

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

DISCUSSION 

It has heen our endC'avour in this research to 
secure placental extracts free from restrin, ana 
a1>;o tr('e from spr('ifi(' luteinizing I'a(·to]'s. The 
a(·ti\"C' prin('iple, wh il e mClllirC'stillg' (he Pl'O]lC']'ty 
or a s]H·(·ifiC' stimulant to the immature l'odent 
ovary, ('(lnSill g' it (0 develop to a matul'c statl' and 
(0 assume the l'ca 1'1 ('I' 1 he normal ('~'cli(' rll1H't iOll 
of thc I>ost-]luh,']'(~' state, f:hou ld, we rer1. he ('011-

}o'IG. G.-Ovary of Rat Ko. 1, killed after two 
prrgnancies. (SC'c protocol for dctails). 
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ia<.:tol's, sUe'h as anterior pituitary influence 
playing an active part in the hormonal balance 
during this state, is 1reely admitted. Although 
it has been proved that the placental hormone 
is capable of actiYating an immature ovary, one 
may nevertheless consider such an effect a for­
tuitous. ..Accordino-Iy, in the theory which is 
proposeu the active principle icon idered as a 
pregnancy principle primarily, but as an oyary­
stimulating substance it may be found effectiye 
in the adiyation of ovaries which are hypofunc­
tioning. 

The relationship which the hormone describeu 
il\ the communication bear to th' 'o-called an­
terior pituitary principle found in pregnancy 
Ul'illC ('an not bC1 definitely stated. As yet we 
ha ye eonfined our attention to the placenta a a 
SOU1'('C of ac,tivc extracts. It app('al's to u more 
than likely that the placental hormone with 
whieh wc arc dealing should bc present in the 
urine. Recently Aschheim and Zondek have 
taken a viewpoint somewhat similar to that of 
'Yiesner, namely, that there are two principles 
which act upon the ovary-Rho I anu II (Wie -
ner), or Prolan A and B (~\schheim and 
Zonu('k). The former is considered as restro­
genic only, in that it induees (l'strus in imma­
ture animals without luteinization. Our 0\\,11 

work lenus a considerable m('asure of support 
to this point of view. In our earlier work with 
sulphosalieylic aeid cxtracts and with ;30 ])('1' 

cent acetone extracts, eOl'pora lut('a were founo 
in the oYat'ies 01' the tr('ated immature rats, as­
sociated with the first (1'8t1'OUS ry('le. 1'he puri­
fied horlllone, howcyer, has not given eyid(,llce 
01' any luteinizing action. One point which may 
he 0 f' eonsiderable significance i the observation 
that immature animals which ha"e 1>e(,11 brought 
to sex maturity as a result of hormone treatment 
show a J't ('I' the second 01' a later (1'st rus perio~ 
dcfinitt, ('"iocn('e of ovulation followed hy 
eOl'pOl'a lutea formation. 

It was onl~' after it had been shown that the 
})laeental cxtrads deseribed were non-toxic in 
('ha1'actcr and exercised no un favourable influ­
ence in normal animals that Wt' I'ormulated the 
theOl'~' as outlined above, simply as a working 
hypothesis. Thes(' studies also gavc us ampll' 
just i fi('at iOll t () j)roeeed with clinical ('xperi-
111('111,.." the results of which have been most en­
couraging'. Perhaps the most important prac­
tical point of the lahoratory stuuies has bcen 

the demon tration that this active principle is 
non-protein in eharacter and is unaffected by 
digestive enzymes. It may therefore be admin­
i,tered orally. 

The experience with the method of assay 
which has been had makes it e\'ident that an 
absolute hiological a" ay will be a mattcr of 
great uifficult~·. The tn)e of methou recently 
suggested by Coward anu Burn for the assay 
of Q' trin appears to hold the most promise. It 
is suggested that immature female rats three 
weeks of ao-c, and not more than 35 gml. in 
\Vl'ight. 'hould be used. It will be necessary to 
u 'e a large number of animals and to apply 
the 'tati'tical method of Coward and Burn to 
arrive at a true unit. In our work thus far 
only a few rat have been u ed at.any onc time, 
anu the w('ight of a unit of the purified product 
has bt't'n found to be of the order of 0.0015 mgm. 
This value is not in any senRe to be eonsidered 
as final. It should be possibl(', however, at a 
later date, to use the purified product a a 
stalldaru of reference in the tanuardization of 
(\xtract intended for clinieal use. Absolute 
purity ot the final proclud which has been de­
scribed canllot be claimed until the results of 
further work justify sueh a step. IIoweYer, the 
results which have been obtaineu seem to in­
dicate that one is dealing with a pure suhstance. 

Those wod,ers who haw att('mptl'd to obtain 
SOllle measure ot purification and concentration 
of the so-ealled anterior pituitary hormone in 
pregnancy urine hayc made use, foJ' the most 
part, or [raetions ohtaim'd by submitting COl1-
('l'utratc's to prccipitation hy alcohol. It is of 
interest to note again tha1 the hormone of thc 
plaeeuta d('seribed herein is ,oluble in aleohol. 
It is altogether' po ible that ome of this prin­
('iple might be entrained or adsorl)('d in a pre­
eipitate l"('suliing trom the addition of aleohol 
to a mixt Ul'e containing' it. Onc could, howevcr, 
neycr hope to concentrat(' and purit\ the hor­
mone further b~' sueh methods. It is I'elt that if 
any true (1nt('1'io1' pituita!')' hormone analogous 
in' its ph)'siological aetion to 1he pituitary im­
plant he l)l't'sent in placenta, the method which 
w(' ha\'e used would ('xclude it eyen from our 

partially purifieu and eon('entrated extracts. It 

is our intention to study the physiological ef­

fects of fractions which nJa)" he separated from 

the preeipitates and l'l'sidues which have heen 
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discarded in the preparation of the ovary-stimu­
lating hormone described 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 alcohol 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 restrus in five hypophysec­
tomized animals. He also confirmed our results 
as to the absence of restrin from the extract. 

The fact that the ovary of the hypophysec­
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 communication. 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 cestrus may occur in untreated 
control animals as early as twent.y-six days of 
agc. It becomes necessary, therefore, to use ani­
mals in assay work which arc of such an age and 
wcight as practically to exclude the possibility 
of obtaining positive results in controls. V cry 
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 wi1h 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 po t 
mortem and sectioning of the vagina what might 
be termed doubtful vaginal smears. It is possible 
that one may bc dealing with a seasonal condi­
tion. ';Ve 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 acyclic. 

For the moment we feel that extracts pre­
pared by rigidly followed methods present a 
lesser 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 
rat 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 "Emmenin", 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 described. 

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

3. The name" Emmenin" is proposed for the 

hormone. 

It is 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. McPhail 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 appanltus 
and has given us his personal assistance, for which we 
wish to thank him. 
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NOTE 

l 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 ohtained fro,m the precipitates removed 

ironi the original acetone extract of human 

plac:entas during the alcohol fractionation pro­

cesses. This active fraetion has heen precipi­

tated fl'om aqueous solution between the ranges 

of 65 to 85 per cent ('oncentration of alcohol. 

It has heen lurther purified by repeated solu­
tion in water and l'epreC'ipitation by alcohol. 
Other methods are also being tested. 

The physiological propcrties of this extract 
are such as to indicate that it contains a hor­
mone or hormones distinctly different from 
emmemn. The chicf physiological propcrty of 
this active fraction appears to be that of a 
stimulant in the female to hypertrophy of the 
ovary, and in the male to hypertrophy o[ the 
seminal vesieles and associated glands. '1'hc 
hypertrophy of the ovary is due, [or the most 
part, to the formation of corpora lutea. The 
effects of long-continued administration of this 

particular extract are now being stud;ed along 
the same lines as has previously been dOlle with 
the emmcnin extract. 

Thc chemical properties of this actiye fraction 
suggest that the hormone is of protein-like 
nature. Boiling of the t'xtraet has been found 
to re 'ult ill marked loss of potency and the effect 
of oral administration in the dosage whidl 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 as 'ociated with the first appearance 
of corpora lutea in the ovarics following treat­
ment with this luteinizing extract. 

The active fraction with properties as outlined 
above may be l' adily prepared for subcutaneous 
administration. One realize', however, that thc 
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 havc been suhmitted have he en obtaincd 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 ha\'c been 
unable to obtain the Asc:hheim-Zondek reactions 
from the pregnancy urine of these animals:lO 

may be of significance in this connection. 
It has been suggested to the writer in certain 

criticism which has becn made of our results, 
that <rstrin or "theelin," as Doisy has now 
named the ovarian hormone, has not been en­
tirely removed from our extract, and that the 
(l'strus effects which have hecn obtained by its 
Uf;C may be attrihutahh' to traces of this hor­
mone. Due to the consistent negative results 
whidl extracts of human placenta haY(' given 
when tested on oophorectomized animals, it was 
fe lt that this interfcring factor had been ade­
quately controlled. Larger doses will have to 
he given in the cestl'in assay, over long('r periods 
or time, to make this point clearer. 
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from the standpoint of metabolism and a 
possible putrefactiYe process in the intestinal 
tract. 

It is difficult to explain the relationship be­
tween certain forms of eczema and disturbance 
of carbohydrate metabolism. The general 
hypersensitiveness of the skin to external ir­
ritants is not increased, as has been shown by 
CsherG in our clinic. Po sibly, 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 act as irritants. 
This is a possible explanation, for which, how­
ever, no proof is forthcoming. :lIIany persons 
exhibit this disturbance of carboh:'drate met a­
boli m without developing eczema (there must 
be an eczcmatous di position), and further it 
must be always remembered that the occurrence 
o [ 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. 
Occasionally one meets the association of 
eczema with clinical or metabolic evidences of 
hypothyroidism, and the exhibition of thyroid 
substance result: in a prompt cure of the COll­

dition. 
Influences uch as worry, oyerwork, etc., may 

be important factor,' in the production of 
eczema, particularly in those who in their 
occupation are under a constant high nervous 
tension. Xo other cause, metabolic or other­
wise, is to be found in these individuals, and 
complete change in their surrroundings is 
n 'cessary to effect a cure. 

May I, in summing up, (luote a short para­
graph from a text-book of dermatology by 
Erasmus ,Vilson, written in 1854. 

"Eczema is apt to occur symptomatically, a 
a consequence of some constitutional distur­
bance or as an effect 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 

Medicine is not wholly materialistic: it "'ould dis· 

charge its functions sadly if it had nothing in view but 

a healthy body. Let us have that by all means if \H' 

vicissitudes, 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 affection. of the 
nervous system, as mental emotions, particu­
larly of the depressing kind. The local causes 
of the disease are heat and cold, together with 
friction and irritation of the kin produced by 
whatever cause. Thus occasionally ,ye find 
eczema resulting from the sun's rays, a variety 
which ha by ,Yillan bccn denominated eczema 
solare. It not infrequently attends the inflam­
mation produced on the skin by the irritation 
of a blister, or by the application of the com­
pound sulphur ointment or a Burgnndy pitch 
plaster." 

These observations, which were founded on 
clinical observations and clinical investigation, 
are still to-day essentially sound. 'IV c have 
progressed in our more exact knowledge of 
eczema in recent years. Ringworm, yeast, and 
coccal infections of the skin giving rise to 
eczema-like reactions, have been differentiated 
and taken out of the field of eczema. There is 
no onc cause for eczema. The common factor 
in all eczematous indiyiduals is an underlying 
hypcrscnsitiYity on the part of the skin, and, 
granted this disposition, a legion of internal or 
external irritants may be exciting agents. The 
spccific reaction of the 'kin to cxtel'l1al ir­
ritants, the factor of alimentary toxins, and the 
significance of the diet as it pertains to carbo­
hydrate and protein metabolism, represent, I 
believc, the more important aspects in the in­
Ycstigation of the eczematous individual. 
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may, but if we cannot let u bear in mind ~hat comfort 
and cheerfulness do many people good beSIdes the Slck 
man. When prcyention 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 Unive1' ity, 

Montreal 

SINCE the pioneer work of Berthold (1849) in 

demonstrating the internal secretory function 

of the male gonad in regard to the maintenance 

o E secondary "sex stigmata" in birds, great 

advances have becn made in the field of sex 

physiology. It has been within the last decade, 

however, that outstanding progress has been 

made in thc 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 'ubject 
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 earliest manifestation of endocrine ac­
tivity of th2 gonad is found in the young rapidly 
differential ing and <1t'veloping embryo. From 
the cm'liest eh'menls oJ the Mullerian and 'Yolf­
fian dutl systems are developed the female and 
male gonad respectiY<.~ly. The gonad, male or 
female, HS the cast' lllay be, proceeds, it is be­
lieved, to influence somatic development of the 
embryo and later 0[' the fetus, so that eyen at 
birth cel·t aill sex ehartl('teristics are well de­
veloped. The Iurther development and accentu­
ation or the secondary sex qualitief.> reaching a 
climax at puberty are so well known and accepted 
as evidences of gonadal hormone functioninO' 

Cl 

that tlwy may bl' dif.>missed at once from this 
discussion. 

A more detailed survey of hormonal factors 
playing a part in sex physiology of the female 
may be described under the following' heads: 
(1) the ovary; (2) lhe pituitary gland; (3) the 
placenta. 

* Read at a meeting of the Nig-ma Xi Soeirt,", 
l\f('Gill University. ])l'cC'lllber 18, 1929. 

THE OVARY 

.i'lIarshall and J olly,I' as early as 1906, demon­
strated that the oyary produces a hormone 
which causes the phenomenon of <Estrus. Sub­
sequent workers - .Adlcl',' Iscovesco,B Fellner, ~ 
IIermann,7 Frank6 and others - extended and 
amplified thi observation. Allen and Doisy,2 in 
1923, developed an accurate method of biological 
assay of the ovarian hormone of <Estrus, best 
known now as mstrin. 'rhey 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 Iscoveseo, that 
the "activity" of ovarian extracts in regard to 
the production of <Estrus 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 monograph 
Oil the "Female sex hormone", by which title 
he prefers to desio'nate the hormone of restrus. 
An excellent review of the literature, both labor­
atory and clinical, is given in this text. An 
even more recent monograph by Parkes'3 covers 
the subject most exhaustively. 

CEstrin has been demonstrated elsewhere than 
in the ovary. Of chic.C interest in this connec­
tion is its occurrence in the placcnta, in amniotic 
fluid, and in the bloo<1 and urine during preg­
nancy. 

The physiological properties of (1'strin 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 
01 lull restrus as shown by its behaviour towards 
the male and by the flush of cornified epithelium 
ill lhe vaginal smear. If the animal is sacrificed 
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marked hypertrophy of the Yagina and hyper­
mmia and di tension of the uterus will be noted. 
Prolonged treatment with re trin injections i 
said to cause enlargement of the brea t and eyell 
the eeretion of milk ub equent to the with­
drawal of the treatment. timulation of milk 
secretion i denied by ome worker. The effect 
on the male i probably anti-ma culine in the 
main, but the hypertrophy of brea t ti. ue in 
male o'uinea pig ha been noted. 

If restrin is injected into young and imma­
ture rat::: or mice the phenomenon of restru i 
induced as it i in the ca trate, al 0 the same 
effect is obtained in the oophorectomized imma­
t ure animal. A point 0 f great intere t in the 
ph~'siology of U'strin is it apparent nOll-eh'eci 
upon the intact normal ovary. The injection of 
re trin durinO' pregnancy re ults in abortion if 
the dosage admi11i tered be adequate. The 
amount required in the later tage much 
greater. CE trus may al 0 be induced by restrin 
in the lactating animal. It i claimed that 
restru' changes may be induced in the senile 
animal by injection of the hormone. The o"ary, 
however, is not stimulated and ovulation does 
not occur. 

TIm PITUITARY GLAND 

It is apparent that ince the hypertrophy of 
the genital tract at each period or ccstrus is due 
to a specific stimulus afforded th1'ouO'h the func­
tioning of the hormone restrin, the ovary must 
lilJerate this internal secretion at periodic inter­
vals. The question therefore arises as to what 
('ontrol. the periodicity of the o"ar~' in this onc 
respect at least. This question ha' been largel." 
answered by the conclusive demon t1'ation in the 
work 0 r 'mith and EnO'lc,1I and Zondek and 
Aschheim17 that the phenomenon of o\'ulation is 
in large measure controlled hy the secretion of 
the anterior lobe or the pituitar~' gland. rl'he 
question a to how the pituitary gland functions 
as it does remain for the present unanswered. 

mith and Englc. and Zondek and Aschheim, 
b~- means of fre~h intramuscular implant of 
anterior pituitary. ub. tance, succeeded in demon­
strating inten e timulation of the immature 
ovary of rats and mice. The effect con. isted in 
marked hypertrophy or the infantile g-land due 
to the rapid growth of Graafian follicles. The 
development or the follicle appeared to follow 
a normal course, and normal but uperovulation 

re ulted. But of even greater interest was the 
production of premature puberty and all the 
phenomenon of ccstrus, opening or the Yagina, 
cornification of the YaO'inal mucou membrane, 
cnlargement, engorgement and distension of the 
utel'u. Thi latter re ult was undoubtedly due 
to the lib ration of ccstrin from t he ovaries of 
the immature animal, .. timulated to activity by 
the anterior pituitar~- hormone. 

The recent cxperiments of Parkes13 in which 
folliculal' ablation was produced by mcan of 
X-l'a~'s supply evidence that the periodicity of 
U"trus is not necessarily goYcrnl'd by the peri­
odic lllat u1'ation oC follicles. 

Further evidence that the pituitar~- gland has 
a profound influence on the O'onad i found in 
the rewIts of h.'-pophys ctom~-. Remoyal of tll 
hypoph~' i causes cc sation of ovarian develop­
ment and activity. 

If onc con'idel's the normal ovarian cycle 
(maturation of the OJ'aafian follicle resulting in 
rupture and escape of the OYllm, to he followed 
immediately b~' the dewlopllll'nt of the corpus 

. luteum from the old follicle) and th suhsequent 
history of the corpus luteulll, de])ending as it 
doe' on the rate of the shed ovum, onc seC's 
presumpti"e evidence, at lea't, of endocrine ac­
ti \'ity other than that thus far discussed. )Iany 
of th presumptive functions of the corpora lutp« 
have of late year been ddinitely proYed as 
entities. Functioning corpora lutea have been 
shown to inhibit ovulation and U'stl'US changes 
in the genital tract. '1'he )'('('cnt wOl'k oC Corner~ 
has demonstrated that the IH'og'pstational pro­
liferation of the uterine mucosa is a function of 
the corpu'l luteum and he has sucN'eded in pl'O­
duc·iug this effect by means 0[' extracts. Ill' has 
also r-hown the impol'tanre 01' the corpus luteum 
ill maintaining the nutrition of the ut('rus of 
the illlllrcO'nated animal h? eal'l'ying rabbits 
th1'ouo'h pl'eo'nanc), which had been oophorec­
tomized rollowing' impregnation. 

The development of the n1<lmmaJ'~' glands 
from the condition in whi(:h the)' are found at 
a>stl'us to that at the cnd of the luteal phase is 
another function of the "yellow body". 

'inee there is a great deal of species differ nce 
in regard to the phenomena of sex, it is rather 
difficult to cOlTelate the condit ion , as found in 
the human femal with the U'strus cycle as man­
ifested in the \'arious lower species. For ex­
ample, ovulation and restrus arc as a rule 
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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 foul'teenth 
day J'ollowing the beginning oJ' the last men cs. 
The rabbit and lerret only ovulate following 
copulation or mechanical stimulation 01 the 
cetvix. Immediately 10llowing ovulation in these 
species, the corpora lutea develop, and as the 
liJ'e time oJ' the corpora is, in the absence of 
imprcgnation in the rabbit, about two weeks, the 
condition of pseudo-pregnancy can be studied to 
advantage here. P 'eudo-pregnancy is apparently 
entirely a corpus luteum phenomenon. It consists, 
in the rabbit, 01 considerable mammary gland 
and uterine hypertrophy. It also represents a 
period of sensitization of the uterus becau'e 
meehanieal irritation, as from a foreign body 
introduced into the utm'us, leads to the 10rma­
tion of a tumour-like growth, the deciduomata 
first described by Loeb.9 

Following atresia 01 the corpora lutea retro­
gressive chanO"es in the mammary gland and 
uterus occur. Heasoning lrom such observations 
it has been suggested that menstruation, which 
is so markedly a human characteristic, i really 
the termination of what might be termed a 
pseudo-pregnant condition, due to atresia oJ' the 
corpus luteum which develops and flourishes 101' 
ten or twelve days 10llowing ovulation. In 
support of this theory the1'O is the evidence that 
removal of a lresh corpus luteum is followed 
very shortly by the menstrual flow. Marshall1 0 

has suggested that men truation represents 
pseudo-pregnancy and pro-ccstrus degeneration 
telescoped into one. 

There is a certain amount oJ' evidence that 
the anterior lobe 01 the pituitary gland may 
produce a seconl hormone which has an inhibi­
tory effect upon the ovary. Evans4 found that. 
the injection 01 his alkaline extract of the an­
t01'ior lobe, which contains the growth principle, 
caused rat ovaries to become almo t completcly 
lutein ized with c0]1('omita11t cessation of 1)('rio<1s 
of ccstrus. 'reeI/5 hy injcctinO" a similar cxtl'ac't 
during prcgnanc'Y, was able in the rat to pl'O­

long the gcstation period f)'om two to six days 

beyond the normal. \ViesnCl,lG also claims that 
there is a second and inhibitory factor in the 
anterior pituitary and aloin the placenta, which 
induces luteinization oJ' follicles and a pseudo­
pregnancy reaction in the uterus and yagina. 

TilE PLACEN'l'A 

Zondek and A chheim found that implant of 
placenta produced similar effects to anterior 
pituitary implants or injection of anterior pitui­
tary emulsion. They also found that the urine 
01 pregnant women which had been freed from 
ccstrin by extraction with ether contained an­
t01'ior pituitary hormone. Similarly, the blood 
c.luriuO' pregnancy has been shown by them to 
produce an anterior pituitary effect when in­
jected into ammatUl'e mice. 'Viesner1G has worked 
extensiYely with placental extract , and claims 
the coexistence of two hormones therein, one 
stimulatory to the ovary, the other causing in­
hibition of cc trus and a pseudo-pregnancy reac­
tion. The placenta is therefore rich in two 
hormone -ccstrin; a pituitary-like ovarian stim­
ulant; and, possibly, a third inhibitory principle. 
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THE OVARY-STIl\fGLATING HOR~IONE OF THE PLA EKTA 

PRELIMIKARY PAPER 

By J. B. COLLIP, 

P,'om lItl' Department of Biochemdry, JlcGill Cnivensily, 

lIIontreal 

IT has been abundantly proved that the placenta 
contains the hormone of ce 'tru. This hor­

mone, "ce trin ", or the" 1cmale 'ex hormone ", 
as it i desiO"nated by Frank,5 was first studied 
in detail by Anen and Doisy.l The~' deyeloped 
3 method for the aecmate biological assay of 
extracts containing the activc principle. The 
a ''iay is dependent on the characteristic propert:· 
of the hormone to produce the phenomenon of 
erstrus in a fully castrated female rat. incc 
1hei1' original work on 1011icular fluid a a 
SOUI"CC of this erstrus·produeing o\"<1rian hor­
mone, er 'trin has been abundanll:' de111on8tra ted 
elsewhere than in thc OYalT Placenta, amniotic 
fluid, and the urine 01 pregnancy haye been 
shown to contain very con iderable amount of 
the hormone. 

Prior to the development of more accurate 
methods of assaying for cestrin, many earlier 
workers had proved that lipoidal cxtracts 0 r 
placenta when injected into young female 
eau~ed premature ma1urity of the uteru and 
Yagina. A similar result wa obtained with 
adult ca trate'. 

Since cestrin is most readily obtained by tak­
ing advantage of th Jact that it i freely soluble 
in fat solvents, and can be remoyed completely 
f1'om aqueous u pension by the use of ether, 
workel's in this field have ' for the most part 
confined their investigations to the lipoid frac­
tion of tis ues or fluids studied. The demon t1'a­
tion that a water-soluble hormone having phy -i­
oloO'ical properties quite distinct from cestrin 
may occur separate from or in conjunction with 
the latter is an outcome of the indep ndent work 
of Smith and Engle9 and of ~ondek and Asch­
heim 11 on the ovary-stimu la1 ing aetion 0 r im­
plants of anterior pituitary substance. The e 
inve 'tiO'ators were able to show the most dra­
matic results in immature female rats and mice 
following the intramuscular injection of frcsh 

anterior pituitary O'land or saline su pen ions of 
the same. The effect of such treatment is to 
cau 'c a most rapid development of the immaturc 
0\"31')". 'mith and EnO'le report that the ovary 
of the experimental rat may be ten-fold the size 
of that of the control, and nineteen-fold in the 
case of the treated immature mou e. Thc in­
crease in ovarian ti ue thus produced is due 
for thc most part to the rapid maturing of 
Uraaflan follicles. These apllal'en tl~· mature in 
a normal manner and supcl'onllation result . 
But even of greatcr intt'rest is t he fact that as 
a result of the stimulation of o\'arian aetiyity, 
erstrin is liberated, producino. it typical effects, 
viz: hypertrophy of the genital tract and the 
phenomenon of erstru. The work of these 
authors ha therefore e tablished that a hormone 
of the anterior pituitary gland can cause by 
direct stimulation of the o\'ary (liberating 
cestl'in) all the effects of U'st rin per se. 'fhere 
is this sharp di tinction between the anterior 
pituitary principle and re trin-anterior pitui­
tary hormone has no effect on the castrate, 
whcreas ce -trin acts just as effectively in the 
castrate as in the normal female. 
~ondek and. .Aschheim latcr dcmon trated that 

implants of 0.1 gl'm. oL pla('cn1n 1)]'0d.uced oyula­
tion in immature mice. Dlood serum and thc 
urinc of pregnane~' wt're found to be similarly 
active, in doses of 0.5 and 1 to 2 c.c. re pectivelr· 
They have also detected the ovarian stimulating 
principle in decidua, in the corpus luteum of 

1)l'eO"nancy in tubal mucous membrane, and in t> • , 

the blood of the new-born. They hayc prepared 
an restrin-free product from the urine of preg­
nancy and have devclolwd a method of biological 
assay of the principle dependent upon the pro­
duction of hremorrhagic folliclt' in the ovaries 
of G to 8 gnu. immature mice. The pion Cl' work 
of Smith and Engle, and of Zondek and Asch­
heim, on the oval'Y-stimulating hormone of 
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the anterior pituitary gland has been confirmed 
by Fels, t Brouha and Simonnet,3 Loewe," and 
Siegmund. 7 

Dr. ,\,iesner,lo of the Department of Animal 
Breeding of Edinburgh University, has recently 
ucceeded in preparing potent aqueou extracts 

o[ the oval'y-stimulating hormone from human 
placentm. "Vie ner's method consists in extract­
ing the lr('sh placenta or placental pre s-juice 
with sulphosalieylic acid. This has the advan­
tage 01 O'iving almost immediately a practically 
protein-lree extract, which, after neutralization 
and clarilying by adequate filtration, may be 
injected directly. It has the disadvantage, how­
('vel', that it till contains ulphosalicylic acid, 
01' its salts, and does not readily lend itseH to 
concentration processes. Dr. "Vie ner visited 
the writer's laboratory in 'eptember, 1929, and 
demonstrated in a single but convincinO' experi­
ment the effectiveness of the sulphosalicylic acid 
extract of fresh human placenta in producing 
prematUl'e maturity in the young rat. At Dr. 
\Vi('sner" yery urgent request the writer took 
up the problem 01 the concentration of the pre­
mature maturity producing principle in the 
placental extract. A con 'iderable number of ex­
periments were therefore undertaken with sul­
phosalicylic acid extract 01 placenta and Dr. 
Wiesner's claims for the effectiveness of 1his 
extract were amply confil·mcd. At times, an im­
mature lemale rat could be made to develop full 
Q'stlUS and oval'ian hypertrophy (confirmed by 
minoscopic sections) on the fifth day following 
the injections of an amount of extract equivalent 
to 1/3 grm. of' placenta. It was found best in 
practic(' to give two injections, onc on the first 
and 011e on the second day, and to sac'J'ifiee the 
t('st rat on the fi nh day. 

It soon became apparellt that the presence of 
the f>ulphosalicylic acid in the xtraet presented 
a most formidable hmTi r to I'Ul'th('l' con 'entl'i1-
tion nuu purification of the uctiye principle. A 
Yl) l'iety 01 methods of. extl'action and fraction a­
tlOn were thercCol'e resorted to and as a result 
it has been found possible to attain great con­
centration of the active principle. It has been 
obtained .free from protein, salt, lipoid al1d 
Cl.'strin, and in the form of an aqueous solution 
it may be administered eithcr suhcutaneously or 
orally. It is possible t(} place the equivalent of 
100 grm. 01 placenta in 1 c.C. oC water with a 
relatively small loss of the active principle con-

tained in the original ti sue. The potency of 
any extract may be a certaincd lairly accurately 
in terms of rat units by making u e of the slight­
ly modified method of Zondek and A chheim 
referred to above. The minimal amount O'iven 
in two injections on uece iye days to produce 
lull re trus 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 hould be 
without, effect on castrate. 

Whether, as it has apparently been assumed, 
the ovary-. timulating hormone which has been 
demon trated in anterior pituitary implant , in 
anteJ'ior pituitary extracts, in the blood and 
urine of pregnant women, and in the placenta, 
is the "ame in each instance remains 101' the 
present an academic i ue. Why the pituitary 
gland should liberate this secretion so promiseu­
ou 'ly during pregnancy, 0 that tens of thou­
sands of rat units arc 10 t in the urine, and why 
the placenta ~hould act as a storehouse, are que -
tions which must remain unanswered 101' the 
present. The writer prefers to hold the theory 
that in the ca'e of the placenta the hormone 
with which wc are dealinO' is actually elaborated 
iherein. 

Smith8 has stated that anterior pituitary gland 
is ineffective by the oral route. A chance labor­
atory technical error gave a clue to the fact, 
later e tablished, that the placental hormone 
under cour,'e of study was quite effective when 
adminis1ered by mouth. Certain control imma­
ture animals which were caged with injected 
animals were observed to show restru. Since 
there is nearly always an appreciable leakage of 
the injected fluid at the point of injection, ~JJJ<l 
as rats al'e very pron(' to liek one another's 
coats, it eemed that thi . was the obvious explan­
ation for the observed result in this ca.'e. Sy­
tematic leeding experiments were carried out. 
lt was found best to administer the extract hy 
mixing it with finely ground lean meat. which 
absorbs it almost cOJllpletel:v, and which the ani­
mals eat ravenously, The amount of. extract 
thus effcctive was surprisingly mall. 'l'he 
equivalent of one gram of lresh placenta fed 
dail~' as an aflUCOU Cl.'strin-11'ee extract has pro­
duced restru>: on the fifth day. Much larger 
amounts produce 1he same effect. 

In order to ensUl'(, the conviction that the effi­
ciency was unimpaired by digestive juice, the 
~strin-free xtraet has been treated with gastric 
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juice of known peptic activity for a 10nO' a' 
seventeen hours. No 10. ' of potency wa ob­
·erved. Similar re uIts were also obtained after 
tryptic digestion during a period of two hour, . 

The rc 'ults obhined by oral admini tratioll 
and the digestion experiments outlined above 
would scem to indicate one 01 two things-eithr r 
the placental ovan--stimulating hormone is 
e 'scntially different hom that of the anterior 
pituitar~', or the laller has not a. yet been ob. 
tained ill a sl1ffieieJltl~· concentrated form to 
show similar properties. 

FIG. I.-Photomicrograph of a potent 
crystaIJinc fraction. 

In order to ·tudy adequately the ovary-stim­
ulating 1actor in placenta, it is neces ary to 
employ a very large white rat or mouse colony. 
'fhe albino rat has been used almo t exclusiv ly 

FIG. 2.-Gcnital tract of rat injectcd at 2i <lays of 
age with a total of 2 C.c. of an extract made from thc 
crystalline fraction shown in Fig. 1. Autopsy on fifth 
day. 

in this work, and breeding ha been so arranged 
that litters 01 immature 1emale of three to foUl' 
weeks of age are available at all times. It is 
es ential that both the breeding stock and the 
young be exceptionally well nouri hed. This i' 
a ured by feeding the basic diet of Sherman 
(whole wheat flour two parts, and powdered 
whole milk one part) , supplemented by brewer's 
yea t, wheat germ, and a liberal amount of raw, 
lean meat. 

A brief account of the more important find­
ings to da t e in thi re ea rch will now be given. 

1. Imma t u re female rats from 35 to GO O'rm. 
in weight, and from 3 to i) weeks of ao'c, have 
been u 'ed ac(:ol'clinO' to a 'liO'htly modified tech­
nique of Aschhcim alld Zondek and of Wiesner, 
to assa~- biologicHll~' the content of the ovary­
activating hormone in placental extract. This 
method of a say ha. made po sible the concen­
tration and purification of the active principle 
by means of fl'actionatioll l)]'ocesses, to be de. 
'cribcd at a later date, to the point where onc 
rat unit may be repre ented by 0.01 mgm. of 
dry .'ubstance. Certain micro·cry talline frac­
tion ' of great potency have b en obtained, but 
it i ' imp08 ible to state a yet whether such frac· 
tions are pure chemicals. It is of peciaI intere t 
that immature white rats thus stimulated b)T the 
placental honnone to a state of (l'strus as a rule 
become cyclic. Nine of these have al 0 been 
impregnatcd hy an actin male in a normal 
manuer. 

FIG. 3.-Control for Fig. 2. 
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If inject 'd immature rat· arc sac1'ificcd at 
various periods 1ollowing the administration of 
the hormone, one notes first the rapid dcvelop­
ment of the Cl l'aafian follicles, associated with 
the changes in the mucous membrane of the 
vagina leading up to the re tru desquamation 
of comified epithelium. Corpora lutea then 
appear and one finds that the vaginal mucous 
membrane has now chanO'ed from the squamous 
to the cuboidal cell type. In our experience 
corpol'a lutea are not found in the ovaries of 
immature control rats. It is possible, therefore, 
b substitute the findinO' of corpora lutea in the 
ovary or immaturc animal injected with the 
placental hormone for the wcll-known resh'us 
phenomena usually made use of in biological 
testing. 'When the appearance of young corpora 
lutra is made the basis of a positive reaction the 
test animal may be 'acrificed on the sixth or 

• 
FIG. 4. - CrO~R 

section of vagina 
of immature rat. 

FIG. 5.-Cl·0~" s('ction of 
vagina of immatul"c rat 
tl"cated with plarrutal hOI"­
mOllC. 

seventh day following the injection, or even 
later. It is possible, however, to have corpora 
lutea. appeal' earliel', r-; ince a por-;itivc 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 O1'al administration of the hormone as by 
suhcutanrous injection. The dosage by mouth 
necessary to produce these effects may not be 
more than two or three times the effective sub­
cutaneous dose. 

3. The hO I'mone has been shown to be effective 
alter moderate pel'iods of exposure to the action 
of the digestive enzyme .. , pepsin and trypsin. 

-:1:. Injection of the active extract into adult 
castrates oyer a pel"iod of weeks is without 
effect. Injection 01 adult but vio'orous normal 
females with two rat units daily ha had very 
little effect on the normal re ·trus cycle. In the e 
experiment· the animal' were .fir t submitted to 
a control pl'riod during which, by the taking of 
daily vaginal smears, the individual cycles werc 
established. CEstl'uS occurs in mo t adult ani­
mals at regular inter\'al .. of four to six days. 
Apart from a slight extellsion of the period of' 
comification of the vaginal epithelium no effect 
was noted. rrwo pregnant animal reeClvmg 
similar dosage daily, canied th1'ouO'h a normal 
pl'cgnan('y, lahour and lactation period, and, 
even though the injf'ctions were continued bi­
daily, the animal again became pregnant fol­
lowing the introdu(·tion 01 a yigorous male, and 
a 'econd time delivered a normal litter in the 
110l'mal time. One would anticipate in the light 
OL Smith's work, in whieh he cau 'ed termination 
0.1' pl'l'gnaJ1e.\· in )'atr-; by pituitary tra11 pl:mts, 
that a bOl'tion might be induced b)' the above 
treatment. This llla~' be a matter of do aO'e and 
the experiments are being repeated, using much 
JarO'er doses in terlllS oC rat units. 

The injection oC 12 rat units daily for three 
weeks produced no ill efCect in a 2-kilo rabbit, 
and 110 marked chano'e in the chemical constitu­
tion of the blood, apart 1\-0111 a slight increase in 
(·1101estero1. 

5. The laboratory investigation making po -
sibJe the production oC a standardized extract 
('ontaining the oval')'-stimulating hormone 
factor, and its physiological effects having been 
studiecl in sufficirllt detail in certain animals, 
seemed to justify the view that clinical investi­
gation of the effectiveness of the extract might 
now be tart cd. On a ]Jl'iori O'l'ounds one may 
reaSOll that only those individuals who give defi.­
]lite evidence of hypoactivity oC the ovary may 
be expected to receive benefit by the placental 
hormone. Therefore, in an experimental clinical 
study only such type of cases should be tr ated. 
Dr. A. D. Camphell is collahorating in this work 
and all'eauy a few tn)ical patients with hypo 
ovarian signs and symptoms have been plaeeu 
under treatment. rl'he results so far obtained 
have been encouraging. (Sce the following 
paper in this issue). 

Onc must ). memher that luteinization or the 
OYal')" has becn produced by certain alkaline 
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pituitary gland extracts, furthermore that Wies­
ner has demonstrated luteinization following 
illjection of his placental extract. It is possible, 
therefore, that oyel'do 'agc might in the end 
r~ult in terilization, due to exces iYe lutein 
formation. For this reason, any clinical trials 
must necessarily be cal'l'ied on with the O'1'eat t 
caution. 

G. 'rhe laboratory re. ults reported in this pre­
liminary communication al'e ba 'ed on as ay 
s( udies of 150 immature rats, as well as on 12 
dige tion experimcnt and 9 feeding experi­
ments. "C"pwards of 500 micro copic prepara­
tion' have been made and examined. 

It is a great pll'a~ure to acknowleuge the kindly 
illtere"t and cO'op<'ration of Prof. "T. 'iV. Chipman, and 
to thank him for placing the material of the Royal 
Victol ia l.Iatcmity Hospital at our disposal.. Our thanks 
are also due to DJ". S. Langpyin and the lster of the 
l.Ii~l'icordia lIo~pital for kinuly supplying matel·ial. 

We wish ('specially to thank DJ". Wiesner for bring­
ing the problem. to this lahoratory for investigation. 

\\re also desire to acknowledge the most valuable 
t('chnical as j tance of Mr. ~I. McPhail, of 1I1i s J . 
\Villiamsol1, and of l.Ir .• \.. A. Long. We are also in­
debted to Profes or F. E. Lloyd for a si stance with the 
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ON TIlE CLINICAL USE OF TilE OVARY-STIMULATn,a HOR.MO~E 
OF THE PLACE TA 

PRELIMINARY REPORT 

By A. D. CAMPBELL, AND J . B. COLLIP, 

lJ1cGill University, 

Mont1'eal 

S I.KCE it has been 'hOWll* that the "ovary-
stimulating hormone of the placenta" ha a 

'pecific effect in activatinO' the ovary of the im­
mature rodent, it has been deemed advi. able also 
to carry out clinical experiments with this sub­
stance. These experiment obviously demanded 
great caution, and every care wa taken in carry­
ing (hem out. 

Selected cases of ovarian hypofunction were 
t heJ'efore placed under treatment by oral admin­
istl'ation 0 f the extract. At first a very small 
dose was given, but it wa soon discoyered that 
111(' do"a~e ('ould he g'l'eatly increased. 

It is too early to make a definite pronounce­
ment upon the value of this treatment, for nu­
merous c:linical factol's have yet to be considered, 
as well as the question of do age and duration of 

'" See this issue, page 215. 

administration. It may be said, however, that 
definite results of a mo t encouraging character 
have been obtained in five case of oligo-menor­
rho;a, in two cases manifesting di tres ing meno­
pausal symptoms, and in two cases of dy menor-
1'ho;a. 

The following case reports are submitted from 
this ·eries. 

CASE 1 

A girl, unmarried, Canadian, ag·etl 17, who com­
plained of amenorl'hcea for three years. 

Personal history.-Menstruation had begun at the 
age of H, appearing as a sligh~ " potting" on two OC­
ensions within the first year, at mtervals of four months. 
Fol' the past two years she had had so-called noctu1"llai 
pil psy, but there had .beel!- no h auat1~(', n~ symptoms 

of ind igt'stion or constlpatlOn, 110 pelVIC palll, and no 
leucorrhcea. 

General eXMnination.-She was of an exceedingly 
well developed athletic type. The integumentary and 
glandular sy tcms were negative. The general di tribu-
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Lion of hair was normal. 'fhe eye ground were normal. 
X-ray examination of the skull showed a normal sella 
turcica. 

Pelvi.o examinatioll.-The hair on the vulva "'as 
rather sparse; the perinreum was non· 'aphoid; the 
hymen was intact. Rectal examination sho,yed the uterus 
to be small, and of normal shape and position. The 
cervix wa mall and !'Uther long. 

Tl'eatm.ent.-On Xovember 30, 1929, a dilute extract 
of placenta was arlmini tered by mouth. This \Va gradu­
ally incre:l.sed. In all, 500 !'Ut units were givcn. It \Va 
discontinued on Dec('m bel' 22nd, on which date menstrua­
tion began, lasting foUl' days, with no pain or vomiting 
or other untoward symptoms. Menstruation reappear d 
spontaneously on January 1 i, 1930, lasting foUl' to :five 
days, and being as 'ociated with no untoward symptoms. 
She had received no extract since December 3211d. 

CASE 2 

A Canadian, married, ageLl 20, complaining of 
nervousness, loss of weight, and comparative amenorrhcca. 

Pel'sonal history.-She had had a curettage aft,~r 
abortion one y ar ago, during the second month of 
gestation, since which time the menses had become scanty, 
la ting only part of a day. 

Menstruation had begun at the age of 13, and was 
oi' the four-day type, oocul'l'ing every 28 days, and 
cau ing no special Rymptoms. lIer per onal history con-
taincd nothing of importance. • 

Physical exa1llination, on December 14, 1929, showed 
her to bo thin and nen'olls, weighing 119 lbs., anel show­
ing signs of arly but acute hyperthyroidism. Her basal 
metabolic mte was +29. The general physical examina­
tion was otherwise negative_ 

Pelvic examination.-Vagina marital; cenix normal; 
uterus small and hard. 

'J'reat11lcnt.-On December 14th she \\'U giv n five 
c.c. of the extract by mouth, three times daily (one C.c. 
is ('qual to five rat units). On January 11, 1930, she 
menstruated thrC'e full days. On January 17th the ex­
tract "'as cl iHcontinu d. On J anual'Y 29th the basal 
metabolic rate wa' found to be + 1. lIer weight was 
now 127 lbs., and hel' nel'v0l.\s symptoms had disappeared. 

CASE 3 

A Canaflian, unmarried, aged 28, complaining of 
dysm norrhroa. 

Pel-sonal hislol·y.-She ha(l had scarlet fev('l' at th(' 
age of five, measles at ten, and infl uem:a at Hi. Ap­
pendectomy had be('n performed at 18. 

Men. truatioll had h('gun at the age of' l:n2 years, 
and. appeared . regularly (,Y(,I'y 2fl days. It was accom­
pall led eaeh tune hy intrnsc ahdom inal pail!, at timeH 
nec('ssltatll1g a rdative for ]'('1 id'. Vomiting a lso l1.('com­
pan led each cpoch. 

PhYSi.oal examinat.ion.~Shc was of excellent physique, 
and the general examlllation was negative. 

PelvtC exanwnatwn.-Rectal examination showrd the 

REVOCABLE, 'TEIUJ.IZA1'ION OF' THE FE~[ALE.-H3b('r­
lanrlt since Ull!), has h('('n experimenting on the pl'ohlem 
of' producing t('mpontr,Y stC'l'ility in female animal8. Ruh­
cutanC'ous tranl'.plantation of omri(' from p r('g'n ant 
mhhits and guin('a-pig's prorlu('('rl t<'mporary sterility in 
t.he8e .. The C'f'f('(·t IS tllought to h(' brought 011 hy' th(' 
fonnahon .of . a .hol·m~l1l '. ill thr transplant('r] ("orJlU~ 
lutrum, whIch 1Illnb lts follicle m~turation. Aftel'r('sorp­
/'lon of the tI'anspl~ntet1 oval'les the animal became 
pregnant and gave bll'th to mature, normally developed, 

hymen to be intact and the cervix to be normal in 
length. The uteru' was acuteh anteflexed. lIer last 
l1lcnstJ'ual ptlriod had bC'('n Dece;nber 26, 1929. 

Treatmcnt.-On .Jann;ny 9, lOilO, she was gin'n the 
extract by mouth; 73 rat units were administered daily 
for eight days. he mCIlRtl'uated from January 20th t~ 
the 35th, and for the first time in her life the menstrua­
tion was not accompanied by either pain or vomiting. 

During the course o[ treatment certain pa­
tients haye manifested s~-mptoms of nausea, 
whil t others expe)'ienced some discomfort in the 
pelvic region. Other statcd that they had ex­
perienccd dreams oC a vivid and unusual char­
uder. Seyere headache and l11elltal depression 
have al 0 occurred_ .As a rule the patients 
yoluntarilr expressed a feeling oC well-being in 
from foul' to fh-e days after withdrawal of the 
extract. 

It is interesting to note that in view of the 
well established faet that the extract is without 
effect on the oophorectomized rodent, clinically, 
one cannot expect relief from menopausal symp­
tom aftcr pan-hysterectomy_ One such ca 'e was 
studied, with the anticipated failure to obtain 
any b neficial result . 

COMMENT 

'rhe sugo-estive result · obtained in thi small 
group of case' have encouraged us to continue 
the experiments in the dinical use of this hor­
mone on a more elahorate scale. Our experience 
thus far has demonstrated thnt patients should 
be selected, hospitalized and thoroughly inyesti­
gated before and during the administration of 
this percental extract. A detailed report of sueh 
clinical studies will bc made at a later date. 

It is hoped that such studies will throw new 
light upon the problems of ovarian dysfunction 
and hyperthyroidism; and in ac1dition, that the 
study of' the ovary-stimulatillg' hormone in the 
blood, and its distribution in the placenta 01' 
both the normal and the toxn:mic prrgnant 
woman, will help to unma k the etiology of cer­
tain of the so-ca lIed toxr:emias of pregnancy. 

living young. StC'rilit.l- ('oulrl be ohtainerl for t wo to 
tlll'('(' l11ollth~. JIaherlantlt ohtain('r] i(lenti('al r(,~lIlts hv 
the rlail.v Ruhcutau('ous injeetioll of ('('rtain ovarian an;l 
pln.c('ntal C'xtnlf'ts on th(' marl<f't. 11(' iR cOlll'iucC'rl of a 
hormonal artion in s('('nring t(,I11POnlI'Y gt('rilitv in the (' 
animals. It is not inroL1('ciYHbl(', th('rl'1'ol'e, that, WIH'll 

w(' kno\\- more of ol'al'ian hormoll('H :In<l when ovarian 
l'xtl'acts are 1'('all.v a('til'<', 'lJah('rlall(lt '$ work 011 animals 
may be of practical valu(' in ]lrorluring the temponu.v 
or revocable sterilization of 'YOlllen-Zrntl'albL f. Gynii/';. 
51: 1418, 1927. 


