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‘Hie Q3 0s| of chorionic gonado trephine u#od Tor a I laical 
purposes ooraKudLng and oap&uaive * k m  thod general**

Xy used lor t m  purpose is oaeod cm the *vaginal aoioarrr reae«* 
tlon using ligature fe&isle rats, as rcooiaaicnded Gy tho darmanent 
C o m m is s io n  o n Biological 11 m id ar&ifcat I on of the iuisitn ^rgeni*e» 
i: I on of the League of Nations (IB) * ih© present investigation 
was -undertaken to develop an saeuruto, cheep and r&gla ivathocl 
of using the GalIi~»l&lninl {6 1 } reaction on mala frogs,
and to compare results of several assays op fci*e proposed male 
frog toohniguo with the potency as determined by ta§ rat vaginal 
amesr method#

I. GOB ADOTROi’iU MB $

GernAotrophic hOTOOiies may be divided into two im ln  groups, 
one of which is derived from pituitary ond. the other from living 
chorion!e tisane* The former includes those obtained directly 
from the blood and urine of normal rm n m £  women fit renc-pet**©» 
The s© ©end --re op of gonodo trephine o one I eta of active material 
of the nrine or bleed of women diaring pregnancy rod of the blood, 
e f  pre &nant r  are a C1S4} •

interior f l tu i tergp fonadotropMng; In the $ rrly work of 

h e^e?  (4) on the effacts of hypophys act ©my In doge* atrophy 

of genital ormans was seen* Iftas and his - oworters (45) show** 

ad enlargement of ovaries and excessive Xu te Ini t, at .ion in normal 

rats treated with pituitary extracts, and later the pa Inveatlge* 

tors indicated the chemical die tine tlon of the gonadotrophic



fa c to r  from ton growth promoting fa c to r  in  t m  ex tra ct*  Urn m a t  

advances i n o a r kno«l©&$© of th© gonado troph ins have a#on 

stim u lated  by t&e development of taalmi^uaa fo r  hypophysestosfgr 

toy various- worker a using variou s animals# In  Xfl? L • £* hx&th, 

(II? ) aancunced that r a ts  could to conveniently  nypophyso©tom is- 

ed ana th at th is  operation  caused s t r o p s  o f fcha gcnade* Xbeae 

e f f e c t s  could &o reversed. by Luo im plantation  o f rat p ifcu itarles#  

f u e l  of tuo recen t work i s  based oa th is*

toreat p ro g re ss  has boon made in  lac  i r a c t 1© nation of 

a n ter io r  p itu ita r y  ex tra cts#  ihe sep aration  o f too hormone& "am 

been ach ieved  toy f r a c t i o n a l  p r e c ip i t a t i o n  w ith  o rg a n ic  s o lv e n ts  

and in o rg a n ic  s a l t s #  and toy ad justm en t o f the ph# A d e ta i le d  

accoun t of t a la  uork oas oooa ^ ivon  toy -ui and &vans (8S) • / t  

l e a s t  th reo  gonado troph ic  joori&ane* have bean i s o la te d  ircm  crude 

p i t u i t a r y  e x tr a c ts #  Ibey are the f o l l i c l e  s t im u la t in g  hormone 

CiSH) # tii© lu te  i n i  s in g  hormone (hi*) sometimes r e f e r r e d  to  as 

the  in te rs tiiia X -c e li-s tim u X s to X a g  hormone (iCotf) and lu te © tro p h ic  

hormone {p ro lactin #  la c to g e n ic  imrrnQm) (IB ij#

in# i s o l a t i o n  o f f-h. in  ©1©c tro p n o re  t l o a l i y  homogenous 

s t a t e  from sheep p i t  a l t a r  i s  a a m  b##n ach ieved  only  r e c e n t ly  toy 

h i  efc al#  (o f)#  i t s  c h ie f  fu n c tio n  in  to© fem ale i s  to  induce 

developm ent o f tine o v a r ia n  f o l l i c l e  a up to  the p o in t  o f  ovu la­

tion#  ana in  the mule the developm ent o f sem in ife ro u s  tu b le s  

i a i  maintains**©© of apsrrtfatGgensais# if* pure i t  uoco not cause 

iu  t© i n i s  a t lo n  d i r e c t ly #  an i n t a c t  a n iu a la  Xu. t# lu la  a  t  i  on may 

occu r e v e n tu a lly  c a t  to  in© l i b e r a t i o n  o f .hi from  the a n im a ls1 

own p i tu i t a r y #  i t  was one# b e lie v c o  th a t  *“f.h cause a the r e le a s e  

o f e s tro g e n *  from  the  o v a rie s#  tout th e re  i s  ©via©moo th a t  pure
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preparation© do n o t  do th is  im hypophyaeetomlsod r o ts  sod th a t  

a sm all amount o f  LH m ist bo p m m n t  fo r  t h is  o f f s e t  to  occur* 

Pure FSB has thus no o f f s e t  on the uterus# the gonadotrophins 

in  the urine in  female ca stra tes*  or at the menopause or 1m the 

male w in e  are probably m ainly FBI mixed w ith  a l i t t l e  LH (64)*

The lu te in iz in g  hoimmm  (LB or XCSR) has been obtained  in  

pure form  m  m s in g le  homogenous p ro te in  from p ig ’s p l tu it s r t e a  

by Chow e t  s i*  (§4) m d  from  sheep’s p ltn it& r ie s  by L i, e t  s i*  

{©€)» Tim hommm® from  the two sources* id e n t ic a l  in  th e ir  

b io lo g ic a l  a c tio n s  * are d is t in c t  substances which d i f f e r  

te n u n o lo g lc a lly  end In th e ir  chem ical p ro p ertie s  such as molecu­

la r  w eigh t, i s o e le c t r ic  p o in t , and amine acid  com position* I t  

stim u la tes  the i n t e r s t i t i a l  c o l l s  in  the gonads o f  e i th e r  sex  

o f  rat*  In the male th is  causes the r e le a se  o f  androgens w ith  

secondary e f f e c t s  upon the p ro sta te  and the sem inal r e s id e *

In the fem ale the e f f e c t  depends ifsry much on the presence o f  

f o l l i c l e s  In the ovary* In young hypophyseefccsaieed fem ale r a ts  

there are no f o l l i c l e s  and* though the e f f e c t  on the I n t e r s t i t i a l  

c e l l s  can be d etec ted  h is to lo g ic a lly *  there i s  l i t t l e  or no 

in crease  In the w eight o f  the ovary and no r e le a se  o f  estrogen s*  

I f  such r a ts  are f i r s t  tr ea ted  w ith  FSB to  form f o l l i c l e s *  the 

in je c t io n  o f  LB causes ovu lation* lu teIn i& atien *  and the re ­

le a se  o f  estrogen s*  This i s  c a l le d  sometimes the s y n e r g is t ic  

e f f e c t  (64)*

L uteotrephin ( la c to g e n ic )  Hormone* Corpora lu t e s  formed 

under the a c t io n  o f  FSB and LB do not se c r e te  progesterone un­

t i l  stim u lated  to  do so  by a th ird  substance present in  the  

e x tr a c ts  o f  the a n ter io r  p itu ita r y *  This substance i s  c a lle d
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Xutaotrophln, but I t  seems to  be id e n t ic a l  w ith  la c to g e n ic  

hmmmm  ( A) *

Human Chorionic Conadotrobhin (03 b  the f i r s t  known 

n a tu ra lly  ©©©urrliig gon©dotrophln was th a t found 1b th© blood  

and urla© o f pregnant w «w ii| and o r ig in a l ly  nanaO. Prolan by 

Aseheist ana Zondek (3)#  I t s  p m m w m  was da tooted  by i t a  a b i l i t y  

to  produce precocious m atu rity  (ea tro u s* f o l l i c u la r  dewelopmsmt* 

o v u la tio n  and lu te  in i*  a t Ion) in  immature rodents* r a ts  and mie© 

w ith in  a period  o f  94 hours# That i t  d i f f e r s  from gonadotroph!©  

hormone© o f  a n ter io r  p itu ita r y  o r ig in  was demonstrated by Ewans 

©t a l .  (46) (4?)# H lstoeham ioal s tu d ie s  o f  w is lo c k l and 

Bennett (13B) in d ica ted  th at eytotrophobast I s  resp on sib le  fo r  

I t s  s e c r e t io n , lwiden©© from t is s u e  cu ltu re  i s  in  agreement 

w ith  o th er  ©widen©© in  showing th a t © horloiiicepltbeX ia* produces 

the hormone (63) (?8)# Chorionic gonadotrophin* or Cd i s  now 

the g e n e r a lly  accepted ap p ela tion  fo r  the honson©#

Glee a son ©t s i#  (Et) claim  to  haw© is o la te d  a pure* 

c r y s ta llin e *  e  le c  trophore t i c  a l ly  homogenous product, II ataman 

e t  e l#  (325 haw© d escribed  a sim ple method fo r  the e x tr a c tio n  

o f  00 from pregnancy urine* and p r a c t ic a l In ob ta in in g  © large  

amount o f  hormn© fo r  fu rth er  b io lo g ic a l  and chem ical inweatlga** 

tlo n s#  T heir procedure i s  b r ie f ly  as follows!**

Urine obtained  during the f i r s t  h a lf  o f  the pregnancy i s  

© h illed  f i l t e r e d *  and a c id if ie d  to  pM 3*6 w ith  g la c ia l  a c e t ic  

acid* a fte r  f i l t r a t i o n  the c le a r  f i l t r a t e  i s  p erco la ted  through 

a m lw m  con ta in in g  Perm it! t# Adsorption i s  complete when 10 

l i t r e s  o f  urine per hour are passed through a column hawing a
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Seminal v e s ic le s  mm s tro n g ly  stlm a la ted  in  the hypophgrsectemie* 

od male and sperms te so a  form ation may occur (48)# 4 pro para**

tlo n  contaln lixs 12*000 to  13*600 I*U* per mg* .has teen  mat© (98) •

i l l  the four gonadotrophic b on N M i (1CSH* FSH* fms t md  

CG) mm prepared la  d if fe r e n t  degrees o f  p arity#  A ll are glye#** 

p rotein s*  la  ad d ition  to  the amino ©old constituent® * the aute 

at fine© a ©on ta in  ha acorn© and texoa amine* D estru ction  o f  e ertehy** 

drat# residua by a nay®# a @«us«« la a e tlv a tlo m  o f  the hormones# 

S im ilarly*  m od ffiea tlon  o f  p ro te in  group© d eereases the gonad©** 

troph ic a c t iv ity *  thus carbohydrate as © a ll as p ro te in  p arts  

are © SM ntlal fo r  the p h y s io lo g ic a l action* Presence o f  pros- 

t h e t le  groups in  the so hormones are not Indicated* The complete 

com position o f  the gonadotrophins has not y e t  been revea led  (&?)•

i x # pHXsioioay o f maim m o o  m m o m c f x m  s x s tm ;

The anatom  and h is to lo g y  o f  the reproductive system  o f  

male frog  Hans pinions, have te en  thoroughly stu d ied  by if ugh 

(106)* but i t  seems n ecessary  to  d escribe here some o f  the  

p h ysio logy  o f  the male reproductive system  in  order to  under** 

stand the mmmmr o f  a c t io n  o f  the gonadotrophins on the male 

frog*

The breeding season  o f  the Sorth American fr o g  (Ream p in io n s )* 

i s  u su a lly  from the . la t t e r  part o f  February to  April# The 

maturing o f  the spermatosoa and the appearance o f  sexu a l in s t in c t s  

o f  male frog* i s  co rre la ted  w ith  an in creased  development o f  the 

base o f  the Inner d i g i t  o f  the fo r e  le g  and an enlargem ent o f  

c e r ta in  m uscles which are concerned in  the c la sp in g  r e f le x  -  in



?

which the male fro g  mount® the book o f  the female m d  e l  oops 

her t ig h t ly  about the p a sto ra l reg ion  w ith  b is  for® logs#  the  

c la sp in g  r e f le x  hue bsan sh atii to  he a true secondary sexu a l 

c h a r a c te r is t ic  and I s  dependent on tbs pmsacmoe o f  t e s t ic u la r  

hornjoms. I t  i s  -also--dependent on 'tb s ant®rlor p itu ita r y  

gonadotrophic hormone* (11b)# the iremtrel su r f  ass o f  tbs male vs 

body, e s p e c ia l ly  th# p ec to ra l region  and v en tra l surface o f  

forelim bs* mm s e n s i t iv e  to  the fem ale and cause tbo c la sp in g  

r e fle x #  dli® stim u la tio n  spreads from tbs skim and mots d ir e c t ly  

on tb s m uscle|  tbs sensory nerves and tb s cen tra l nervous ays*

Imm mm mot n ecessary  fo r  tb s reaction *  tb s ©wipes! t io n  s o n *  

msnte o f  tbs female e x c it e  the skim areas o f  the male ana cause 

the e ja eu la to ry  pumps (94)*

Hourly a l l  frogs and toads u se  amplexua w ith ou t in tern a l  

fecundation  * l«e#  the male c la sp s tbs female u n t i l  spawning 

i s  over* Khe d ischarge o f  spermatoaoa Is  presumably under the 

In flu en ce o f the lu te  In i s in g  hormone (LH)* secre ted  by tbs  

a n ter io r  p itu ita r y  probably In response to  nervous stim u lation *  

Ju st what d e f in it e  ce n tra l nervous pathways are in vo lved  i s  not 

known* but no other type o f stim u lation *  in c lu d in g  the excite** 

nent caused by handling* i s  known to  r e le a se  IM ( I f )#

Hoble and Jlromsom (94) b e l lo w  th a t a complex o f  favorable  

environm ental fa c to r s  stim u la te  the a n ter io r  p itu ita r y  in  both  

sexes sim ultaneously* sh o r tly  a f t e r  emergence from hibernation*  

In 19E9 lloussay and Last m o Omasa!**, (7 4 )showed* th a t in  

male toad (Bmfo aremarmm Hansel) l ib e r a t io n  &nd exp u lsion  o f  

eperm atosee mm co n tr o lled  by the a n ter io r  p itu ita r y *  

do K ehertle e t  ml# (38) in  194® fu rth er  shooed th at in je c t io n



§

o f  p itu ita r y  gonadotrophin® causes sperm atogenesis a t any 

season  o f  the year*

In co n tr o lled  oxporiaMinta thou# and eth er  in v e s tig a to r s*  

n otab ly  liugh (104) ,  h aw  fe l le a e d  lay h is t o lo g ic a l  eJu*aitt*tlo&*

the o f  fo o ts  produced on the te s te s *  The apermatoaoa norm ally  

l l o  in  c lu s te r s  attached  to  S e r to l i  c e l ls *  The e f f e c t  o f  

gonadotrophins la  f i r s t  s ig n a le d  lay s m i l in g  o f  ih® S e r t o l i  

c e l l s ,  f o l l o w  d by detachment o f  ska in s  o f  sperm steaea In to  

the Inman o f  the sem in iferous tubules* f m s i  sm ut®  occur 

r a p id ly , are ev id en t In 10 m inutes, and mm completed w ith in  

h a lf  an hour# The mature spermatoaoa n ext pass %nlekly through 

the v a se  d efer  a n ti a in to  the u r e te r s , whence they may he vold~  

ed or stored  tem porarily In the bladder*

I t  has been suggested, th at the p e r ito n e a l fu n nels on the 

v e n tr a l face  o f  the kidney* may oarry the in je c te d  hormone 

d lr e e t ly  in to  the blood stream (105)* Whether the a n ter io r  

p itu ita r y  hormone sots- eam lu slvely  through the c ir c u la to r y  

system has not been e s ta b lish e d  (100)*

Hugh (106) suggesta- th at the. mechanism o f l ib e r a t in g  

•perm atesoa from S e r to li  'c e l ls  fey the an ter ior  p itu ita r y  hormone 

may be due to  the stim u la tio n  o f  the muscular co n tra ctio n  o f  the 

smooth muscle f ib e r s  in  the' stroma o f , the t e s t e s ,  fo r c in g  

mature spernatosoa out o f  them in to  the ra sa  e f fe ren tia *

Without d iscard in g  the p o s s ib i l i t y  o f an Increase o f  tbe 

muscular co n traction  o f  the t e s t e s ,  de Hobart Is  a t  s i#  (58) t 

found, th a t the r e le a se  o f  apem atoaoa i s  due to  hypertrophy o f  the 

S e r to li  c a l l s  and a p rogressive  v a e u o lis s t io n  o f  the c e i l  w ith  

the ap ica l cytoplasm  by the a c tio n  o f  the an ter ior  p itu ita r y  

hormone•
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x i i #  mmmm o f assists

Sine# the d iscovery  ( i )  o f  the gonadotrophic hormone in  

human pregnancy urine ,  a v a r ie ty  o f  assay matted# have teem 

used by d if fe r e n t  worker® fo r  q u a n tita t iv e  do to rmlnat ion# •

n early  a l l  in v e s t ig a to r s  present the value determined in  term# 

o f  unite? r a t  u n it s ,  none® u n ite  or rab b it u n ite#  I t  la  however 

ra re ly  p o ss ib le  to  ©oispmre two r e s u lt#  o f  assay  w ith  the aaauranee 

th a t the "unlta** are a t a l l  eoaparable* S tu d ies on the assay o f  

e o a m r e la l gonadotrophin preparation# (£0) (33) eaipliaai.ee the fo o t  

th a t no comparison o f  a c t iv i t y  1# p o ss ib le  because o f  look o f  

uniform ity  o f  the assay method# employed#

In an attempt to  leeeen  confusion  in  t h is  f ie ld #  the For* 

manant Commission on B io lo g ic a l s  t  and ardle a t ion  o f the H ealth  

O rganisation o f  the league o f  l e t  lon e adopted an in te r n a tio n a l

u n it  fo r  gonadotrophin In the urine o f  pregnant wciaan and that 

in  pregnant mare1# serum (42)* For both ambataitcea# the standard  

i#  a mixture o f  e lx  preparation# o f  gonadotrophin* This 1# s t i l l  

the standard but I  S H i  d evelop ing  i t #  mm standard*

For pregnancy urine gonadotrophin the in te r n a tio n a l u n it  

(1*0*) 1# d efin ed  a# the " S p ec ific  a e t lv l t y  o f  0*1 mg* (ICO gamma) 

o f  the standard preparations fo r  pregnant mare*# serum gonads* 

trophin the X*H. la  0#£S mg* (t§0  gsssaa) o f  the standard prepare*  

tloru®

Two type# o f teat® can be meed fo r  the determ ination  o f  

gonadotrophin hormone a e t lv lty #  end thus fo r  the comparison o f  

preparation# o f unknown potency w ith  standard preparation#*  

According to  the league o f  lab  ton# Memorandum th ese  te s ta  should  

be baaed s i t t e r  on (a) the ob servation  o f  a d ir e c t  or in d ir e c t
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gonad© troph tc  e f f e c t  as shown by m orphological change a In the 

gonads, or on (b) the ob servation  o f secondary change a In the 

accessory  reproductive organs,  in  animals not deprived o f  th e ir  

gonads. When the second type o f  te a t  la  used* the absence o f  

substances d ir e c t ly  causing such changes In the accessory  re­

productive organa should be assured by con tro l te s ta  on animals 

deprived o f  th e ir  gonads#

In the methods th a t have been proposed fo r  the b io lo g ic a l  

assay  o f  chorionic-gona& otrcphin ( m )  ,  the t e s t  anim als have 

u su a lly  been immature or hypophyse eternised rata  or mice In which 

c ir c u la t in g  gonadotrophins were lack ing#

Methods have been baaed on ob servation  ©f the presence o f  

corpora lu t e s  (3 )(2 0 )(3 2 )(5 6 )(8 3 )(9 7 )(1 0 2 )(1 1 4 )(1 1 6 )(1 3 0 )(1 3 1 )J 

in crea se  in  w eight o f  o v a r ies  ( 5 ) ( 8 8 ) (3 4 ) (5 0 ) (6 8 )($ 6 )(6 3 )(1 8 6 )

Clm ) ,  Increase in  w eight o f  u te r i  (80) (34) (3?) (3®) (40) (52) (¥9) 

(85) (109) | in crea se  in  w eight o f  sem inal v e s ic le s  (10) (32) (34) 

(35) 0 2 4 )(1 0 9 )(1 2 6 )(1 2 8 )j v a g in a l smears in  ra te  (5 )(2 1 )(2 7 )(3 2 )  

(34) (56) (66) (100) (125) | va g in a l ameers In  vitam in il d e f ic ie n t  

r a ts  ovu la tio n  in  the rab b it (39) (78) (107) I o vu la tion

in  XOwmhmi la # v is  (@)(9 ) ($ 0 ) (1 8 9 )f in crease  in  w ig h t  o f the 

p rosta te  gland in  male r a ts  (3 5 )(8 4 )(9 1 );  ovarian, hypam ia in  

r a ts  (16) (134) (133) (136) f r e le a se  o f  spermateaoa in  the male 

fro g  (6 ) ( 6 8 )*

E stim ates o f  gonad©trephine in  b lood , u r im  and t is s u e  

e x tr a c ts  are sometimes required  in  p h y s io lo g ic a l and c l in i c a l  

research* Chorionic gonadotrophin i s  sometimes present 

during pregnancy in  such overwhelming m ounts th a t blood or  

urine can be used d ir e c t ly  w ithout e x tr a c t io n , but more 

o ften  i t  i s  n ecessary  to  make an e x tr a c t  In order
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t e  reduce the bulk a te remove to x ic  substances and o t te r  ter-*'

monos which would in te r fe r e  w ith  the tea t#  f t e  methods used  

include p r e c ip ita t io n  w ith  a le o te l  or aowtone * adsorption  on 

variou s reagents*  s a l t in g  out w ith  su lp h ates*  rnd p r e c ip ita t io n  

w ith  tannic &eia CIS)* one sim ple n t W  w h ite  has team fo u te  

s a t ia f  aetory  fo r  human CO wad fo r  t t e  gonadotrophins In  urine  

a f te r  menopause* in v o lv e s  adsorption  on K aolin  as T®Q®mmnde& 

by s c o t t  1108) f fo ilow ed  by p r e c ip ita t io n  w ith  acetone (30) (91) • 

the adsorption  1sa v es moat o f  t t e  s a l t s  behind a te  t t e  see tone 

removes eeatregeas*  A l i t r e  o f  urine own thus t e  concentrated  

to  about 400 mg* o f  s o l id  m ateria l con ta in in g  a l l  te e  gonado­

trophin* and q u a n tit ie s  corresponding to  800 ml* o f  urine or  

more &m be in je c te d  in to  each animal*

tte f i r s t  attem pt a t q u a n tita t iv e  assay was made by Zondek 

a te  A*eteian (155) in  19ST* Ifcey employed t t e  v a g in a l smear 

method o f  A llen  a te  telajr (1) .ate A llen  e t*  al* (£) hated on 

t t e  d iscovery  o f Steefcand end Papanicolaou (181) o f t t e  relw*» 

ticm o f  vag in a l changes to  t t e  oestram s cy c le*

A separate t e s t  was proposed fo r  t t e  fraction©  d esign ated  

by ttern* prolan A and Prolan B* They In je c t  sttbeutaKaseualy© 

during 56 hours* s i x  p ortion s o f  t t e  m ateria l in to  a lb in o  ra ts*  

fou r  to  f iv e  weeks o ld  ate w eighing 30 ~ 3b g* Tte a te  p o in t 

fo r  prelim  A i s  vag in a l ©eatreus re a c tio n  a te  f o l l i c u la r  m aturity  

one hundred hours a f te r  t t e  f i r s t  in jec t io n *  the f o l l i c le ©  

should te enliurgped mnd f i l l e d  w ith f lu id  and tte u teru s ^hypersemie 

a te  f i l l e d  w ith  f lu id *  to  t e s t  fo r  prolan B* the ^ lu te ite s in g  

fa c to r ” in j e c t  ion© are mate.: in to  - teaatsare mice In  a s im ila r  

w ym ir to t t e  above* T m  a t e  p o in t i s  an en larged  h yp srsea le
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ovary and w ith  pro jo lt in g  lu te in  bodies* the u l a m  i s  th in  

and im olim p d  and the wisgla&X respon sive i s  n egative*

Eat® or w ise can bo need fo r  prolan Af but only iawMkturo 

n ice*  three to  fo u r  weeks old* M ig h ia g  i  -  S g* should bo 

used fo r  proXoa ©#

i'or mixed mat®rial (prolan A is d  1} the vagina i ln m ll  show 

a p o s it iv e  smear* tb s  ovary e x h ib it  largo f o l l i c l e s  a d  corpora  

sM  "BXutpustete** the utorus should  bo smooth* hypsraemlo and 

aono porta f  I l ia d  w ith  a eere tlea *

EoMMc dasorltooa the u n it  o f  a c t iv i t y  ea* *& w m m  or  

r a t  u n it  o f  prolan la  tbs sm a lle st  amount which* d iv id ed  in to  

s ix  p ortion s a id  In jec ted  during the course o f  §6 hours* sriH  

bring on the v a g in a l M atron* rsaetie it aid  fe X lie u ls r  m aturity  

100 hour* a f te r  tb s f i r s t  in je c t io n *  **

Jaaaeem and Leaser (70) estim ated  the lu te in la ln g  p ssep  

o f  a n ter io r  p itu ita r y  ex tra c ts*  u sin g  production o f  corpora  

lu t e s  a* the and point* fh ia  woo the f i r s t  b io lo g ic a l  method 

to  be d escr ib ed  fo r  a n ter io r  p itu ita r y  extract® * which a lso  

Include® a proposal fo r  m standard preparation# They used  

fem ale ra ta  o f  40 ~ ©0 g#* 10 b eta  lb  a  group* Each .rat was 

in jected"  s i x  t ia » s  w ith  the prep aretion  to  be te sted *  the  

in je c t io n s  being made in to  the p er ito n ea l e a v lty  at regu lar  

in te r v a ls  o f e ig h t  hours# One hundred hour* a f te r  the f i r s t  

in je c t io n  the r a t s  ware k i l l e d  and the o v a r ie s  wire removed 

to  formal sa lin e #  Then, they mm  embedded in  p a r a ff in  arid the 

s e c t io n s  s ta in e d  w ith  hematojtylin and eeslm * to  eisem inatlen  

was made fo r  corpora lute®  or a tr e t ic  corpora lu te s*
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satolat©rod fee? to* prrtatjtaa© o f  M ta  to  to ie h  corpora tot©a  

hop* foundf uoi»s a  powder prepared fey o& traettog  immh amtopior 

.p ltu lto r lo o *  Using M i  m #  m  too standard th ey  determined  

to* amount o f  to to to to to g  I io iw m  pmmn.%  to  tfee pragiia^oy 

w in #  aampl***

Kommady (83) employs the mxmm m  a to o t animal tmmmmm 

#to*y are «wro se n s itiv e  to  p ro lan  B*w too w a r i# o  of too 

m issa l mm ssaorosaopleally imp felood-poteta m& corpora
lutea# to  doubtful ease* udoreaeopl© examtoatiom* tm made* 1* 
eeM ldera toe ammraay of too ni&Kiae m ult” from m s t a t i s t i c a l  
point*

Hmm and e©**w0r&ore (102) claim ed tou t fcfee mo#: o f  t e a t m a  

mice So too® p r a c t ic a l to m  tfe* um  o f  ra ta  and mm m&m accurate  

©tool* isotoodo o f  as salt* Us too. a  cossjsser e l  a l  orodttet o f  

c*g* { A&tultrto S ) p toey  found to o t  fo u r  o f  t o e lr  pat u n ite  

(based upon production o f corpora Xu to a t o  tbe oirartoa o f  10  

day oM  ferneX© rata* tS  day o ld  a t too a ta r i  o f  in je c t io n )  are 

eq u iv a le n t to  m o Gat*m*m ©ad Delay (80) u n it  ( mcmm v a g in a l  

sm ear). t o  a © to lle r  u m i f  to ey  found to a t  tfeo ra b b it ovula­

t io n  u n it  o f  Friedman (58) • io  eq u iv a len t o f  1 SUM pop k g . o f  

body w eigh t o f  rab b it*

Several w ertam  (114) (118) (130) have determ ined too m ount 

o f  gonadotrophic horaeae present*  to tb  to  u rin e  and blood during 

p r e g n a n c y *  «&d t o  l a t a  p r e g n a n c y  tmmm&m mo t o g  © o r p n r a  I n t o  a  

a© to© end point*
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Vi,*3<SCX XC? ** twl 1*4.4*.̂  U ©JLmh i’itii feii f-U WiiiCh

corpora lube a at 96 hour© were considered  as & p o s it iv e  re»  

a : , o w #  H o f p ^ i 5 as ti:isse author's p o i n t  o u t, tu© uuo o f  

e x tr a c ts  in  amounts o f  3 oc*,  1*5 cc* g ive corpora wblla 0*7 ,

0*5 , and 0*3 cc* giv© on ly  f o l l i c u la r  response*  '.;b© lo w est 

v a lu e  0*2 and. 0*1 ec* aga in  g ive lu t e ln i s s t io n *  ihe  $©rusi tim e 

would c o n ta in  e ith e r  100 or 1000 d*0* par cubic centim eter*

The authorm s ta te  the ecn een tratlon s a t which the serum va lu es  

show wide v a r ia t io n s * but i t  appears d i f f i c u l t  p a r t ic u la r ly  to  

d e tercilne which la  the f i r s t  end point*

S everal in v e s t ig a to r s  {$) iEO) (3&) (34) (128) con sid er that 

t i e  corpus lufceum method la  unaati»fset© py lo r  oa t in  hi t  ing tbs  

gonadotrophic a c t iv i t y ,  and should not tm considered*

hbe corpus JLuteusi onci p o in t i s  not c le a r  cut («;3),  s in c e ,  

mi exam ination ©1 o v a r ie s  under 10 diam eters s ig n i f ic a t io n  

shows s ta g e s  ©X tr a n s it io n  from hyperaemlc f o l l i c l e s  th o u g h  

ruptured C o l l id e s  t o  more advanced s ta r t s  o f  lu te  in i s  a t  ion*

Thus IX m acroscopic exagsdnatlon i s  r e l ie d  on , i t  f a l l s  on tbs 

seo rt o f o b je c t iv it y ,  i f  S iicrosccp ie s e c t io n s  mm made, which 

i s  a b so lu te ly  n ecessary  to  be sure o f tlm  degree ©X lu te in la a t io n ,  

i t  r a i l s  on the score o f s im p lic ity *  1'he method i s  s e n s it iv e  

enough and I s  ap p licab le to  preparations or gonadotroph-Uyi from 

pregnancy urine ® d a n ter io r  p itu ita r y , but in d iv id u a l v a r ia tio n  

i s  rather great*

7h& s im p lest ssethod o f observing tlm d ir e c t  e f f e c t  o f  

gonadotroph! © preparations la  by determ ining the in crea se  In  

the w eight o f  the ovaries*
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G allen^Lsw rence and. Vsm uyhe (1261 in  t h e ir  saathod o f  a ssa y  

use a®. an 023d. p o in t the weight o f both o v a r ies  fre® fro® bursa®

®nd f a l lo p ia n  tuba®, Slothing in  reported  con oarn ln g  assays w hich  

ay© mom  accurate than crudely quantitative#

The ®ean w eight o f both ovaries la  g iven  a® IS #14 j  5*68 g#

In m later paper (74) the i m m  weight; is given mm 14*74 4  5*24 g# 

T11# Increase in ovarian weight Is considered significant i f  i t  

is greater than £*75 <s~ 4  man weight# This is 16#14 4 {£#75 x 

5*63} * 2S*5 g# for the former and 14*76 4 (2*75 x $#24) a £6*7 g* 

for the la tte r wean ovarian weight© {tb© differ®no® between thee® 

la not significant)# 7h® mithere consider vaginal cctnallxatlen

and ©estrous a too variable criterion to be used for the end-point 

for potency determinations*

le a s e  a ly  (55) had described  the d e t a i l s  o f  seetho&s in  which

the ovary w eight 1 a used to  eompare preparations from pregnancy 

w in e  and a lso  preparation® from the in te r io r  p itu ita ry *  Groups 

o f 10 ** 12 rata  per dose are u su a lly  e.mployed* at s. b od yw eigh t  

o f  footwear* 40 -** GO g* fin I n je e t lo n i s  g iven  each &eyt fa r  5 

con secu tive days* the anlssals ©.re k i l l e d  on tbs s ix th  day and 

tlm o v a r ia n  w eig h t i s  determined a f t e r  f i x a t i o n  in  .Sou in ls  

fluid and lsonersioa in  70> alcohol#

1'or an ter ior  p itu ita r y  e x tr a c t  the r e la t io n  be tween dose 

and raean ©vary weight i s  lin o  or fa r  ovary w eights between 50 

and. SO sig*| s im ila r  ly *  fo r  pr® p n m icy u rin e  e x tr a c t s  the r e la t io n  

i s  l l m  sr between ovary w eights o f 20 m& 40 mg#

be an® s ly  found th at the stundurd d ev ia tio n  o f  w eights o f  

ova r ies  varied  w ith th e ir  a m  slsse# For © varies o f 60 ®$g# m an
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weight tho standard d e v ia tio n  mm 17 #3* so th at i f  IB rata  are 

usad fa r  m te a t  t ha standard error  la  i#3* For ovaries o f  36 

mg* maun w eight, the standard d e v ia tio n  was 3*0 , and ih# standard  

erro r  fo r  IB  rat® la  0#S5#

Tho gonadotrophl® hormone in  i n p t t l  mar®1 a sorum d iffer®  

£mm  those found in  most o ther aeuraa® in  th a t ovarian  w eight 

in crea ses  w ith  do®ago over an # x tra iw ly  wide rang#* I t  la  

p o ss ib le  to  prodn®# (86) in  rat® «g>p*exlaat#ly a 16 tlsw® laeraaaa  

In is® an ovarian w eight fcy in crea sin g  the dosage o f hormoa® to  

not more than 15 tian a  asdnimum amount nooossary to  produce a 

m » u r a b ie  response# I t  i s  not su rp r is in g  th a t ovarian w eight 

h m  basti moat o fte n  used in  assay ing  th is  hormone#

Cola and asunder® (39) ,  Mayor (9 3 ) , Evans, Quato®, and 

Simpson (61) Cartload and is la o a  (3 6 ) , have employed assay  

method® based upon a minimum ovarian  response in  r a ts  or ml##* 

jt u n it  o f  'th is magnitude has the d isadvantage o f  ^ p r e se n t in g  

approxim ately a normal m aturity ehanpi in  tha ovary# Hanswer 

fo r  q u a n tita t iv e  ev a lu a tio n  i t  p o sse sse s  the. disadvantage o f  

f a l l in g  In a rang® where ewarlsn w eight 1© not u t i l i s e d  to  

rather large  ahanasa in  doaaga#

Bantoargsr and F*4er®eit»Bjergarrd (66) have prsaantad a  

sta n d a rd isa tio n  curve obtained  from th e r e s u lt s  o f  two d if fe r e n t  

ia h o r a to r ls s  f o r  two typos o f  gonadotroph!® substance# , pregnaney 

urine a n im a t  and pregnant mar#*® so rum ex tra c t#

they conclude th a t tho ovarian  w eight response i s  the h o st  

method fo r  stan d ard isin g  the prep iant «sr® fs  serum and 'that %lm 

r a t  g iv e s  tha mast c o n s is te n t  r e s u l t s ,  but th at t i#  v a g in a l
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smear o f  immature r e ts  or tbs determ ination  o f  corpora lu te a  

in  tbs o v a r ie s  o f  mice ere boat s u ite d  fo r  the assay o f  gonedo** 

trophina from pregnancy urine*

B*Amour ami &*jsmour (3S) from a comparative study o f  the 

s©say o f  gonadotrephine from pregnancy u r in e* p lacen ta  and sheep  

p ltn it& r ls s  concluded th a t the Immature mala r a t  i s  more « to i i~  

t lv e  to  the f i r s t  two* th a t the corpus luteum form ation was a 

m atter o f  h igh  enough dosage* th a t the opening o f  the vagina  

was a vary u n re lia b le  er ltsr lam * th a t the p o s it iv e  eestrou a  

v a g in a l &m$mr was very  s e n s it iv e  fo r  urinary preparations* and 

th a t the ovarian w eight was the ^moet o b je c t iv e 0 cr iter ia !*  a l*  

though a t tim es a marked ovarian response r e s u lt in g  from glandu* 

la r  preparations gave n eg a tiv e  o estro u s smears*

S ea ley  and Sondem (109) studying  the a c tio n  o f  .graded 

doses o f  In tern a tio n a l standard C«a« oh in f a n t i le  female r a ts  

found* th a t the i n i t i a l  ovarian  m ig h t  decrease from doses o f  

l e e s  than 1*8 X*U* la  aecompaiaed by a sharp r i  -e in  u ter in e  

weight* An analogous ovarian ©nd u ter in e  response to  r a t  

p itu ita r y  suspension  i s  reported  by Ha l i a r  e t*  e l*  (*7X3 and 

Cart l a n d  e n d  l i e  Ison  ( E 6 )  reported  a s im ila r  response t o  p r e g n a n t  

mare*® serum e x tr a c t*  Hoses above 1*5 1*0* produced ® stead y  

r is e  in  the w eight o f  the ovary* the maximum e f f e c t  being reach* 

e d  at doses n e a r  8 * 0  1 * 0 *  At d oses o f  1*8 to  8*0 1 * 0 *  the curve 

again approximates a s tr a ig h t  l in e  w ith  such a slop e th a t a 

change In dose o f  0*8 l*u* I s  s ig n if ic a n t*  time assays made 

in  ranges o f  2 t© 0 X*U* eq u iv a le n ts  should  be accurate w ith in  

15 to  SO %*

i
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Tkm ovarian  w eight method l e  ap p licab le  to  preparation  o f  

gonadotrophin from pTOgiutMf u ? ln e , pregnant • m , » serum* sM  

a n ter io r  p itu ita r y *  the method i s  oom pletely o b jec tiv e*  tb s  

s e n s i t i v i t y  v a r ie s  w ith  gonadotrophin ooneerned* being low fo r  

pregneiisy urine and i t  w i l l  be noted th a t the curve r i s e s  very  

s lo w ly , mom  than 10 X*U* being required to  double tbs ovarian  

v e i p  154)* Exseeseiyely large  amount o f  m a te r ia l-therefore  

m ist l e  u sed . Th© s e n s i t iv i t y  i s  low at leer d oses o f  pregnant 

mars1# serum* but h igher w ith  la rg er  doses* end moderate fo r  

a n ter io r  p itu ita r y  gonadotrophin* Use method i s  m asoaafely 

sim ple* although the d ie s e s  t in g  out o f  tb s o v a r ie s  i s  time con­

suming*

The t e s t  in  which in je c t io n s  are made in to  young r a ts  to  

observe tbs opening and c o r n if ie a t lc n  o f  tbs vagina baa been  

w id ely  applied*

1 ataman, and B etsy  (SO) claim  th a t t i c  opening o f  vagina  

as the so le  endpoint f o r  t i c  method o f  assay  i s  not r e lia b le  

beeanss (a) a cc id en ta l opening i s  Included* and (b) i t  i s  

d i f f i c u l t  to  ru le  out th e e f f e c t  o f  sm all tr a c e s  o f th e e lln  

and tb e s lo l*  they adopt both opening o f  the vagina and osstroua  

as tb s  c r it e r io n  o f  a p o s it iv e  reaction *  Mies or r a ts  are used* 

but the n ice  are fou r t im e  mere s e n s it iv e  than the rat* there  

i s  no need o f  s a c r if ic in g  tbe animals fo r  exam ination o f  tb s  

ovaries*  l in e  teen  day o ld  r a ts  used* s i x  equal doses are 

spread over th ree days* tbs mice are observed on  the £8a&+ to  

84th  day o f  age* the r a ts  by the 8Tth* day o f  age* To prove 

the absence o f  o estro g en ic  hormones the m ater ia l la  te s te d  on 

ad u lt spayed female rate*
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Bolands aod Parkas. (103) sod Bum. {22} have reasoned th a t  

tbo vag in a l smear t e s t ,  because o f  the secondary o f f s e t  o f the 

hormone la  l ik e ly  to be extrem ely v a r ia b le  in  d if f e r e n t  animals.* 

Tec v a r ia b le s  are involved  (a) v a r ia tio n  in  the ifepunt o f
w

e e a tr in  seer#tad  in  response to  a g iven  q u an tity  o f  gonad©* 

troph ic substance and (b) v a r ia tio n  in  the a f f e c t  produced in  

the secondary organs by the &mm amount o f  ©e s tr ia *  These 

eons icier at Iona show th a t the e f f e c t  on the vagina la  u n lik e ly  

to  be ami tab le  fo r  e stim a tio n  o f  the hormone*

Burn (22) has reported  the experim ental r e s u lt s  obtained  

by Brownlee* He took female ra ta  21 to  23 days old., weighing  

30 to  35 g*f the t o t a l  dose was g iven  in  s i x  in je c t io n s  during  

m course o f  three days* The v a g in a l smears were re mi on the 

f i f t h  day*

A t o t a l  dose o f  1*2 mg* gave p o s it iv e  v a g in a l sm ew s In  

50^ o f  the animals* w hile h a lf  o f  t h is  d o se , 0 .6  gm*, gave 

p o s it iv e  sms era in  ?Qfr o f  the animals * The method thus seems 

uns satisfactory  *

With the in fa n t animal the period  o f c e r n if le c t io n  l a s t s  

on ly  m few hours even when the t o t a l  dose i s  spread over three  

d ays, and i s  dependent to  a g ree t e x te n t upon the stren g th  o f  

stim ulus* When the in fa n t i le  animal i s  g iven  a to ta l  dose In  

one In je c t io n  (TO) the period  o f  Induced oestrou s i s  s t i l l  

shorter# w ith  th is  technique o f ad m in istration  much d i f f i *  

c u lty  la  experienced  In a rr iv in g  e t  a s a t is fa c to r y  ev a lu a tio n  

o f the response because o f  the p ers is te n c e  o f  leu co cy te s  even  

at h igh  dose le v e ls *
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The sh ort duration  o f the e c m lf le d  period In  the immature 

r a t undoubtedly accounts fo r  the in c o n s is te n t  r e su lt#  obtained  

by Brownlee (reported  by Bum) (22) f who made but on® observa­

t io n  o f  the v a g in a l con ten ts fou r day# a f te r  tbs f i r s t  o f  s ix  

in je c t io n #  spread over M  hours#

Beard (70) rep orts  th a t o o r n lf ic a t lo n  o f  vagina I s  on* 

countered on the fo u rth  or f i f t h  day a f te r  the beginning ©f 

sdsalnl* t r e t  ion  o f  gonadotrophin# By the reeerdliig o f  smear* at 
l e a s t  tw ice d a ily  over the c r i t i c a l  p er iod , regu lar  responses  

have been obtained  w ith  in fa n t i le  animal by Chapman (1 7 ) ,  

Hamburger and Baderssn -lljergaard  ($0) and o th er#•

Chapman (27) ha# cone true ted  dosage response curve# baaed 

on v a g in a l c o r n lf ic a t io n  re a c tio n  in  the r a t  a t  d if fe r e n t  age 

le v e l#  over a range o f  10 -  00 day# o f  am $  which shoe a re** 

nerbohle Increase In s e n s i t i v i t y  up to  puberty* Mimal* be­

tween BE and 40 day# age, e x h ib it  no s ig n i f ic a n t  d iffer en ce#

In the DRW (Hesponse doe# fo r  6Q£), whether used- fo r  the f i r s t ,  

second or th ird  tim e. This moans th a t animal# used more then  

once do not change th e ir  s e n s i t iv i t y *  II# fu r th er  claim s th a t  

the most accurate age rang® in  which to  use rat#  fo r  4»F«L# 

assay i s  BO to  about BO days# . This I s  contrary to  the u su al 

p ra ctice  o f  choosing r a t s  18 ** EE days old# The accuracy o f  

the iscfchod i s  d iscu ssed  m& the s t a t i s t i c a l  cn a ly s i#  shows 

th a t the erro r  i s  between 6 end %M$*

Browns and Vanning (21) have stu d ied  th e e x c r e t io n  o f  

gonadotrophin substance® in- pregnancy urine# The method o f  

con cen tration  o f  gonadotrophic substances was the b en se ls  acid  

procedure o f Katsman m d Dolsy (81)# 21 day o ld  rats were
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in je c te d  subcutmm©usly tw ice d a lly  fo r  5 days* V aginal awe are 

were taken on day 4 , § ,  and 6 and animals w ith  p o s it iv e  smears 

kI lia d  on day 6* /* f u l l  squamous response (o f  the vaglnml

ssriears} which was u su a lly  &cees$anled by h is t o lo g ic a l  evidence  

o f f o l l i c l e  s t im u la tio n , was taken as m p o s it iv e  r e su lt*  The 

u n it  ic  d efin ed  as 11 the sm a lle st  amount use®aaery to  produos
u

th is  r e s u l t ,  and recorded In r a t u n its  per l i t e r  (R *luL *) *

Barlow end rprague (5) have d escr ib ed  a comparison o f  the 

responses to  the in te r n a tio n a l standard C*C* by four d if fe r e n t  

e r lte r la f  the Incidence o f  ©eatrees smedrs, degree o f  u ter in e  

hypertrophy* corpora lu t e s  occurrence, and ovarian  hypertrophy 
arc -ofd ecreasin g  t e s t  value in  the order m d *

A combined:, c r i t e r ia  o f  80$ or more oeatrous smears w ith  

m 2 B 0  to  8 0 0 ^  Increase in  u ter in e  w eight appears to  be the 

most r e lia b le , index# According to  them the 26 -  28 day o ld  

in f a n t i le  r a ts  a t the time o f  I n i t i a l  in je c t io n s  respond more 

s tro n g ly  and uniform ly than 21 day ©Id r a ts  to  u n it  dosages#

S ca ly  and Sondern (109) s tu d ied  the e f f e c t  o f  the interna** 

t lo n e l  standard C* 0# substance on immature fem ale r a ta l the 

percents®* o f  anim als showing v a g in a l ©estrone was s ig n if ic a n t  

through the range o f 0*8 to  2*0 1*0*

V aginal ssmsr method i s  ap p licab le  to  p reparations ©f 

gonadotrophins from a l l  three sources* I t  i s  reasonably  

o b je c t iv e ,  provided one s e t s  as h is  stan d ard , s  f u l l  ©estroue 

smear* th a t I s  the cozapleto disappearance o f  leu co cy tes  and 

th e ir  replacem ent by e p i t h e l ia l  c e l l s *  The s e n s i t i v i t y  i s  

g rea t and compares ra th er c lo s e ly  t© the u ter in e  w eight method*
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lav  in  and Tyndale (S i) have used the u ter in e  w eight response  

la  t he immature mouse ms a sa tisfa cto ry  assay fa r  the gonede- 

trophic substances from the ca str a te  urine | the method la  l e s s  

accurate fo r  pregnancy urine and F*A%3. gonadotrophins» as there- 

i® more in d iv id u a l variation  o n  minimal dose * although w ith  

h igh er doses the Mxpomt l a  more uniform*
Heller* bauson and Savrlngjhaua (71) consider the uterine  

w eight method mm a s a t is fa c to r y  and p o in t fo r  the assay of ra t  

p itu ita r y  gonadotrophic fa c to rs*

Hamburger and Federsen-Bjergsard (3d) found in  the r a t ,  

th a t the u ter in e  and vag in a l responses to  C*G*, ware mo ra re .11 ah la 
as and p o in t than war© ovarian changes*

S eeley  and 5ondern (XOf) have stu d ied  the a f f e c t  o f  inter** 

n a tio n a l standard 0*0* su b stan ce, based on M  hour u ter in e  

w ig h t  response o f  the in fa n t i le  ra t*  According to  these workers 

u terlrn  response i s  a w r y  s e n s it iv e  method o f  e stim a tin g  the 

potency o f gonadotrophic e x tr a c ts  between 0*3 and 1*0, I*U*P 

s in c e  slgnifiem atr responses arc observed to  changes in  d oses o f  

0*1. X * U *  Poses o f  one to  tw o ' 1 * 0 *  give « response to  c h a n g e s  o f  

0+8$ I*ll* Above l i O l i l ,  the weight c h u g s  a are in s ig n if ic a n t*  

to  I f  a (37} has" presented  en assay method fo r  human serum 

0*0** based upon the 72 hour response o f  the immature rat* Fe­

male animals o f  81 to  23 days have been g iven  in je c t io n s  over  

2 days and the u ter in e  weight Increase determined a t 72 hours *

A standard curve fo r  desags -  u ter in e  response has been developed* 

which la  accurate over s  7 -  fo ld  dosage# Comparison w ith  

In tern a tio n a l standard C*0. h m  been made* The method, w ith
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r e la t iv e ly  few anim als, has twm i found to  bo more s e n s it iv e  

and to  have a wider u se fu l ranip than ovarian  w eigh t, vag in a l 

m  ars and corpora lu te  a method*

DorJtaam, Kuban, and M illar (39) have d escrib ed  an assay  

method o f  human 0*0* both from urinary sources and from the 

serum, based upon 00 hour u ter in e  w eight response*

These worker# use the experim ental d esign  o f B lis s  (15) f 

fou r group# o f  animals are employed, two group© on the standard  

and two on the unknown* The t o t a l  dose o f  C*G# i s  g iven  smb» 

eu tan esu sly  In  5 in je e t io n s  during a course o f  5 day a , two in** 

je e t io n s  being g iven  d a lly *

A ll re a pons© a are expressed  m  the r a t io  o f the u ter in e  

w eight in  mg* to  t he body w eight In g* The log* does la  p lo tte d  

a g a in st u ter in e  respon se, which g iv e s  a s tr a ig h t  l in e  relation** 

ship*

These Investigator®  found, th at the use o f a t o ta l  o f  SO 

animals (10 on the standard and 10 on the unknown! w i l l  determine 

the potemey r a t io  o f  urinary m ateria l w ith  accuracy o f  «*B5$ to  

■43®$ when P a 0*95* in crea sin g  the, t o t a l  number o f  animals to  

40 (EC on the unknown and 20 on the a t and arc!) decreased the error  

range to  ** 19$ to  4-E4$* A somewhat lower range was found In  

the sem e, gbnsdbtrophiii# r f o r  £0 animals ja rang® o f  - * 19$ to  

4E5$ was found w hile 40 anim als y ie ld  a range o f -IE to  414$ at 

P e  0*95* The standard employed was tha. in te r n a tio n a l C«o*

The method although being s e n s i t iv e  and reproducible has 

the disadvantage o f  a sh ort 'useful range in  the assay curve, 

th at Is  on ly  two logarathm ie in te r v a ls*  For th is  i t  i s  freq u en tly  

n ecessary  to run m prelim inary assay to  determine the co rrec t

j



dosage le v e l*

The u ter in e  .weight method la  ap p licab le  to  ©11 throe typo8 

o f  goniadetpopMne*. I t '  la  edm pleieiy o b je c t iv e * ' The s e n s lw it i ty  

1® great * a s ix  fo ld  1 n&tmmm in  weight he lu g  obtained ©a e i th e r  

pregnancy urine or pregnant mere1® n m  preparation® w ith  doses 

which w i l l  double the w eight o f the sem inal v e s ic le s  and hardly  

a f fe c t  the ovarian weight e t  a l l*  The in d iv id u a l v a r ia tio n  la  

great* and to  overcome t h i s  D’ Amour (34) su g g ests  the use o f  

s u f f ic ie n t ly  large  number o f  animal® and performance o f  the 

a®say at s u f f ic ie n t ly  h igh  dosage le v e l*  One disadvantage la  

the fa c t  th a t the weight ourve reaches a mmximm  and then da c l  1m s  

w ith  la rg er  dose®*

An In d ir e c t method o f  e stim a tin g  gonadotrophic a e l t i v i t y  

by w a n e  of the e f f e c t  on sem inal v ea l o le  a o f  male ra te  la  

d escrib ed  by many workers (1 0 ) (3 £ )(3 b )(S 4 )#

&ereneehenelcy a t  a l»  (84) have used the sem inal v e s ic le  

response o f  22 to  25 day o ld  male rata  fo r  e s tim a tin g  the gonad©** 

troph ic f a c t o r .o f  pregnancy urine* The animals were In jec ted  

during a course o f  3 day as tbe t o t a l  doae being g iven  in  S in**

Je©Cions# The animal® were k i l l e d  at ISO hours a fte r  the f i r s t  

in je c t io n ;  the sem inal v e s ic le s  weighed a f te r  f ix in g  In Souln1® 

f lu id  fo r  24 hours*

The s i  la  ra t u n it  la  defined* and th ese in v e s t ig a to r s  con* 

a ld er  the method s a t is fa c t o r y  from a s t a t i s t i c a l  p o in t o f  view* 

JDeenesly (38) found th at grea ter  e f f e c t s  wars produced on 

the sem inal v e s ic a l  response I f  the in je c t io n s  were continued  

fo r  8 days* but th is  adds considerab ly  to  the len g th  ©f the 

experiment*
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Sealey  and Sonde rn (109) stu d ied  the e f f e c t  o f  ln tern a tion ~  

a l standard CO 011 I n fa n t ile  male r a ta l the sem inal v e s ic le s  

respond to  doses o f  the standard aa low as 1*0 I*U* The response  

la  moat s ig n if ic a n t  from doses o f  1*5 to  8*0 l .u *  Through th is  

range the curve approaches a s tr a ig h t  lin o s  a s ig n if ic a n t  change 

In w eight o f sem inal v e s ic le s  occurs w ith  a change o f  0*8 1*0* 

Assay* mad# in  range o f  2 to  8 1*0* eq u iv a len ts  should there ha 

accurate w ith in  16 to

Watts and. Adair (188) and D* Amour and 1* Amour (84) conoid®r 

the sem inal response M r# r e lia b le *  In th e ir  colony on# X*il* o f  

ch orion ic  gonadotrophin alm ost e x a c t ly  doubled tb# sem inal 

w aalo laaf w eight (3 4 )•

the sem inal v e s ic le  weight method la  ap p licab le  to  prepara­

tion® o f  the gonadotrophin# la  the urine o f  pregnancy and th a t  

o f  in  P«X«5* I t  1® completely o b jective*  tha s e n s i t i v i t y  i s  
moderate, and the In d iv id u a l v a r ia tio n  i s  not great*

Follow ing the d isc  ovary by B ellerb y  (7) mid Friedman (67) 

th at Induction o f  ovu la tio n  in  the wzasated fem ale rab b it could  

Is® brought by p itu ita r y  e x tr a s ta  and urine o f  pregnancy) B U I*  

Parkas and Whit# (78) proposed m method fo r  the q u a n tita t iv e  

determ ination  o f  the gonadotrophic substances* The procedure 

i s  to  make a s in g le  Intravenous In je c t io n  o f  th® preparation  in  

a group o f  80 oestrew s - rabbit*» and the ovu la tion  i s  det#r©ln» 

ed next day by performing s t e r i l e  laparotomy under e th e r  

an esth esia*  Animals can be used three, tim es* stan d ard isa tion  

curves ere con stru cted  fo r  pregnancy urine and an ter io r  p itu ita r y  

e x tr a c ts  fo r  ov u la tio n  in  rab b its*



The unit. i s  defimod m  the ovu la tion  producing a c t iv i t y  

req u ired  to cause ovu la tion  in  §0J> o f  a group o f not lo o s  than 

ton rab b its*

Friedman recommends (&9) th at the t o s t  should ho performed 

on o o s troue post-parturn ania&als* I t  n m  boon reported by 

Hammond ami M arshall (0?) and oonf irsied by Friedman (IS) th at  

ooatroua occur® w ith  g rea t re g u la r ity  In post-partum  ra b b its  

and l a s t s  fo r  a t l e a s t  2B days* Tbs use o f  post-partus. rab b its  

fo r  gonadotrophin assays large Ip e lim in a te s  in d iv id u a l v a r ia ­

t io n  in  s e n s i t i v i t y  and perm its an ev a lu a tio n  o f  the import m m  

o f  body m ig h t*  For ra b b its  w eighing 2 -4  kg#* m l in e a r  r e la t io n  

between body m ig h t  and e f f e c t iv e  dose i s  accepted fo r  p r a c t ic a l  

purposes*

w ith  one p o s t-parturn rab b it in je c te d  a t each c r it ic a l ,  dose 

l e v e l  (per kg* body m ig h t)*  i t  i s  p o ss ib le  to  d efin e the 

b io lo g ic a l  a c t iv i t y  e f  good p rep aration s o f  immmk pregnancy 

urine and P*M*S* 9 tim es out o f  10 w ith  an error le a s  than 50^* 

The use o f  a second animal a t the c r i t i c a l  l e v e l  provides an 

a c c u r a c y  which surpasses th a t ob ta inab le by the use o f  10 i s o la t ­

ed ra b b its  a t each dose le v e l*

Tkm ra b b it o v u la tio n  method Is  sa tis fa c to r y *  the only d is ­

advantage i s  o f  being com paratively expensive*

fteeenfcly Lorain# (91) has pro son tad a method o f  assay de­

pending on the in crease in  the weight o f the p ro sta te  in  Immature 

r a ts  10-22 day old* The animals are in je c te d  subcut mm o u sly  

once d a ily  fo r  1 day# a t approximately 24 hour In te r v a ls . The 

animals are b i l l e d  a t 06 hours* and the p ro sta te  weighed* 

a f te r  f ix in g  in  Benin1 a so lu t io n  (24 hours)* and than d ried
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thoroughly betm m n  p ie c e s  o f f i l t e r  paper. v a lu es  are

pressed  mm mg* pro*tat# w eight per 100 g# r a t f which g ive#  mere 

c o n s is te n t  r e su lts#

A dose e f f e c t  curve I  m con stru cted  from the *t«i%d«rd (X*U# 

o f  0*0 *} doses} p lo tt in g  mean w ig h t  In n g * /l0 0  g* aga in st lo g  

dose* Tbe m m  w ig h ts- fo r  the pregnancy urine being assayed  

are a lso  c a lcu la ted  and the ecrre speeding dose read o f f  on th is  

dose e f f e c t  cures#

The w eight o f  animal appears to  be more Important than age* 

and r a ts  w eighing 30 ~ 40 g . are the most su ita b le }  r a ts  w eighing  

l e s s  than 00 g* I n i t i a l l y  tend to  lo s e  w ig h t  during the te s t*

On s t a t i s t i c a l  evidence Ler&lne cla im s th at the method i s  

r e la t iv e ly  so re  accurate than methods depending on sem inal v e s ic le s  

and v a g in a l smears* The advantage o f  t h e  method i s  th at I t  i s  

not a ffe c te d  by ©estrogens*

!h# rep ort o f hisi&&ene C4B) on the In tern a tio n a l standard  

€*0* recoramenas fo r  preparations o f pregnancy w in e  gonadotrophin* 

the w  o f  the vag in a l © orn ffica tfon  te s t }  no s p e c i f ic  reco»w nda- 

t io n  I s  made fo r  the preparation  o f f*M*d# gonadotrophin*

On t he whole the vag in a l e o r n lf le e t le n  1# the most accu rate ,

inexpensive and sim ple method o f  assay* i t  a lso  has the advam,**

tags th at the animals need not be k i l l e d  a fte r  the t e s t ,  end may 

be used fo r  other purposes la te r #  On the o th er hand, I f  they are

k i l l e d ,  the added t e s t  o f u ter in e  weight Is  a v a ila b le  as a check

qu the f in d in g s  by -fa g in e l ,e c r a lf ic a t io n *  There i s  one draw­

back to the t e s t  in  th a t i t s  accuracy depends on the absence o f  

w s tr e g e h ia  m a te r ia l from the- p w p n r a tiea s  tested *
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T ests by ovarian w eight or eorpus Xutsum formation, mm in** 

dspsadsrt o f  th# prmBmnm o f  sm all amounts o f  oastrogsnl©  

m ateria l &nd# in  view  o f th e ir  rose on ably high ascuracy* may 

bo preferred  fo r  t h is  re astm {123) #

Bsaidoe th® moat popular ovarian wight mothod o f assay 

for th® P*M*S# gonadotrophin* ©th®r method# -.for this h o r m o m  de­

pend-- upon, vmginsl #sa© srs*. corpus lut©w formation* the walght 

o f  th© uterus or nominal vaslal©©* and o v u la tio n  {4£ H 43} #

B#IX#rby <($)(9) stu d ied  tls* ‘A fy iow  © lm sd toad (j£ M IM  

la a v l s ) and th© E n g lish  fro g  (Ran© t©»p©r©rl©) to  a©tormina 

th e ir  s u i t a b i l i t y  as t©«t animals fo r  assay o f gonadal a t I n f la ­

t in g  substances* fa s t  o f  a c t iv i t y  o f  an ©attract la  th© obtru­

s io n  o f  ass® toy th© fsm alaj o vu la tion  occurring 8 to  24 hour© 

a fte r  th© I n je c t io n s . Th© r e la t io n sh ip  b atw an  do#© and response  

ha# boon found to  bo stars cornstsnt than th a t obtained w ith  th© 

mammal'as th® t e s t  animal#' fisna i s  1®## sa tis f« o t© ry  than 

Xsaopmi ©eoordlmg to  Ballartoy# &©s© response curves have boon 

oona true tad fo r  a n ter io r  p itu ita ry *  so ld  and a lk a lin e  ©jctreots* 

P®js#1® Xenopuf has been need as a t e s t  animal fo r  pregnancy 

d ia g n o sis  (3 0 )(1 2 9 }# but i t  ha© not y©t been uasd fo r  q uan tita ­

t iv e  determ ination  o f CO* Th® msthed ha© th© advantage o f i t s  

s im p lic ity *  rap id ity*  and oheaposasu

Th® © ffaat of OG in csualng hyperemia of th© ovary ha® been 
used as m pregnancy d ia g n o sis  ta a t by many worker# (16) (134) 

(136)# Th® hyperemia reaction In ra t ovary sight hour# or Isa s  

after th® administration of CO is pink , after ton hours or mors 
th© ovary rea ctio n  i s  a deep red# similar to  th© color of spleen*  

kidney or l iv e r *
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Zon&ek mtxa fu Immn (136} attem pted to stan d ard ise tkm 

ovarian hyperemia reaction against ch orion ic ^ o im d o ircphin 

( :: Inthrcp}* They toxnm that ih# sensitivity of the t e s t  v a r ie s  

with tin #  o f  residing* Thus tiio method f a l l #  on the score of 

o b j e c t i v i t y *

fh c c k a r t  (111) cuggesfced th#  p re p u b e r t a l  cook (drown 

Leghorn, 30 days cf age) as a t e s t  animal for an ter ior  p itu ita r y  

ex tra c ts*  The Inereass In w eight of to® tie laa  due th# rapid  

maturation of tlm sem n lfsro u s  tubules h# u ses as th® and**point

c f  H a te s t*  h© does not as-atlon a® the pregnancy urine ex tra c ts*  

B&mbur&er (63) observed  that th# I n j e c t i o n  of T*f#T* in t o  

young, co oh ere la produced a rapid growth of the teats# and comb 
o f  th e  in j e c t e d  an im al#*

Eldcle and rolhe âua (90) showed that the teat©# of th# clove 
la not responsive to the Injection of pregnancy urine preparations# 

1. Ivans and 5 imps on (49) showed that the dove teats® reacts 
to the Injection of pregnant mar© fs sorur.* but that It requires 
s nlghor number of rst unit# of tula materiel than their pituitary 
extract# to produce the ssfss effect*

d 'yo rly  and Burrows (d3) s t u d i e d  th e  r e a t a n s a  o f  th e  o n e -  

d a y - o ld  c h ic k  to  p r e g n a n t  is a r e 1 a serum* They fo u n d  o s t r a i g h t  

l i n e  r e l a t i o n # .T ip  when th e  lo g a r i t h m  o f  t e s t e s  w e ig h t  i s  p l o t t e d  

a g a i n s t  tn s  lo g a r i t h m  o f  iiia dose# H s a  w o rk e r#  con o l d e r  t h a t  

th© r e s p o n s e  l a  p r o b a b ly  I I t i l e  l e a u  s e n s i t i v e  th a n  th e  o v a r i a n  

w s lg u t  r e s p o n s e  of th e  2o  day  r a t #  They have d e f i n e d  th e  c h ic k  

unit for t h e  hormns#
'Besides t '< ,oae d is c u s s e d  h e r e ,  several worker# have d© scribed 

other rs®thods for tho biological essay of the gonadotrophins from
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anterior pituitary* The e x i s t e n c e  o f  so  many mthod# o f  a s s a y  

la ©widen©# In i t  as If that non# ha® I p a r t i c u l a r l y  satis­

factory* Th® ® a fcablt absent of International units has eliislnet«»

@d amcb confusion*

XV * MPlh i-HOG KSTHvh OF ASSAY:

At th# rise’ of adding s t i l l  another method to th© many 

proposed th# proa®lit author undertook th# lirreetlgaticn of 

$ftlll«Kelttlnl (€1 ) reaction on male frog# as a quantitative 

method far th© determination of th© potency of eom&ercial

c h o r i o n i c  g o n a d o t ro p h in  p r e p a r a t i o n # *

G a l l i - J l a i n i n i  i n a c t i o n s. I n  1SB© Kcusaay and la e e a n o  

d o n s a le #  (74) e s t a b l i s h e d  th© r e l a t i o n s h i p  b e tw e en  th© h y p o p h y s is  

and t e s t e s  I n  the to ad *  They n o te d  t h a t  th e  subcutaneous Im plan­

t a t i o n  o f  th e  a n t e r i o r  lob® o f  t h e  hypophysis i n t o  th© male to a d  

(Bufo arenarum n©nael) etlsfttleted th© t e s t s ©  t o  l i b e r a t e  • ports- 

a t o # o a # w hich  m ig ra te  I n t o  th#  b l a d d e r  find, e r e  % m n e x c r e t e d  i n  

th e  o le  r e a l  f l u i d *  i n  1946 do Uobertla efc a l«  (38) ©bowed t h a t  

c h o r i o n i c  gonadotrophin i n  th #  human pregnancy u r i n e  h ad  th e  

a m m  © f l e e t*

In 1947 $*lll«»&Alnlnl (61) used these fact© ss a ho®is f o r  

a new p re g n a n c y  t o s t *  t e a t  d ep en d s  on th e  discharge o f

spercsatoEeft f T o n  th© tea tea arid their detection i n  c l o a c a !  fluid* 

a f t e r  th #  Injection o f  human pregnancy urine i n  s. lymph s a c  of 

th* mlo teed {Bnfo arenarum lientsc l . ) » 7b© o p t im a l  tlrse recommend­

ed f o r  tapping the cloaca! contents i s  three .hours* lie test 

h a s  an accuracy o f  a b o u t  99*0$*
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S hortly  th e r e a fte r  Mil lo r  and W iltherger (9$) and Hebblma 

and Parker (101) stewed th a t th# earn# ptenemmon occurred In  

th# Worth M mrlmm  frog  Ran# p ip len a *

Qalli*-M alnini (60) baa mad# ob servation s on th# e f f e c t  ©f 

urine* o t te r  tu rn  thm m  c o l le c t e d  during ptega*aoy» H# report*  

eons Is  ten t n egative  r a s u it e  w ith  u r in es taken from children*  

noxipraguemt .fa a e la e«  w « # h  p e s t  the teaopfu eoj site sa 1##* 1#

a lso  observed th a t the in J ee tto n  ojT eatrogena* progesterone*  

to a to sta rm e*  thyroxin* p itr e e s in *  In su lin *  adrenalins and 

d asox leortlaostaroaa  in to  toads gave n egative  r e s u lts #  His toad* 

responded to  100 u n its  or more o f  QB and #00 u n its  or- mmm o f  

serum gonadotrophin* Tte t e s t  thus seems to  have a h igh  degree 

o f  s p e c i f i c i t y  fo r  ch orion ic  gonadotrophin and ;UI*

Job (77) stu d ied  tbs u«Xli«Malmlxil r e a c tio n  for normal 

pregnancy d ia g n o sis  and also.som e p a th o lo g ic a l  c a se s  o f pregnancy* 

u sin g  the sa l#  fr o g  Ream p jp icn *# ate claim s th a t t t e  to s t  ha*

an accuracy o f  95#Cj£#

Tte s e n s i t i v i t y  o f  t te  b atraeh ia  to  gonadotrophic uoTmmm 

has been e x te n s iv e ly  stu d ied  and t te  value o f t t e  a# animals in  

pregnsney d ia g n o stic  t e s t s  i s  now w idely  recogn ised  (100)#

Bobbins a t  al« (100) found th# aa l#  ten th  African clawed  

toad, {tenogue la c v i s ) sa t is fa c to r y #  Ttey rep ort that t t e  mm$M 
African toad Is  ten  tim es as s e n s it iv e  me t t e  immmlm ra t to  C0# 

Sine# fro g s  (Hearn p in io n s) are r e a d ily  a v a ila b le  in  large  

m isters  a te  mm steep* hartmanm a te  Ch&patm (OS) decided to  ex** 

plor# t te  q u a n tita t iv e  asp ects  o f  t te  a*lfi~M m iaini re a c tio n  ae 

an massy method fo r  t t e  potency o f  ip n teo  trephine*
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In th e ir  in v e s t ig a t io n  they need 10 fro g s (average m ig h t  

SO gm*), on each o f four d if fe r e n t  ddete* « t o t a l  o f  40 froge*  

Each fr o g  ir r e sp e c t iv e  o f  m ig h t  rece iv ed  i t s  dose o f  gonade* 

trophin  (Follm iain* Squibb) in  in te r n a tio n a l u n it#  in  1 ml* o f  

water* la  t h is  pm lim inary work they shewed th a t male frog  

San* pinion# la  a su ita b le  aaisaal fo r  determ ining the potency  

o f  a h o r lea ie  genM e tm pM n • the frog#  m y  be remeed a t in te r *  

wale o f aevta  day#; l a  th e ir  work the asm  frog# war# reused  

flaw  t l s s s f  Jfae m  §0 o f  genadetmphlm par fro g  fo r  a too hour 

ob servation  period  la  f#S§ I*u* f t#  average slop e o f  the 

in teg ra ted  frequency d is tr ib u t io n  ourv® fo r  the two hour observe*  

t io n  p eriod  i s  S*€0*

Bedeya and P im a  {6} made mae o f  lama e sc u le n t#  fo r  qmamtlta* 

f iv e  d eterein atlom  o f  ch o r io n ic  gonadotrophin* Animals w eighing  

50 to  35 gm* and kept a t lab oratory  temperature ware used* to  

study the q u an tity  o f  gonadotrophin In a te a t  l iq u id  these worker# 

u t i l i s e d  the eemwemiloiiaX adulate! e f f e c t iv e  dese method o f  

bieasaay* the male fr o g  u n it  determined 1# lb  X*0* the made 

fr o g  la  u n su itab le  fo r  pregnant m am1# serum io n e to tr o p d n f as 

no e ja c u la t io n  o f  spore ateeoa 1# produced even  when the large  

amount o f  100 1*0* 1# adm inistered*
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mjmmXM i Tm  ml® frogs u*®4 to  toto study m m  o f  too  

dtffsrwat. ap®oi®«#. obtstofd- frost l i o  d iffo r sn t sources* Th® 

#p®®l*s Kaaa® elsg&toaa cam© fr©» Oshkosh* wissensto* mm to® 

species B.aa* ptotomt wo® fr m  Alborg* Yw*«it» flat sal®
Han® stolon® was id e n t i f ie d  by tbs fo llow ing  mmmxml tosra®®*?* 
t o t l e s  which mm la ck in g  to  to® fem ale 5 stron ger  fo r t  anas* 

i r t  pigs® mtat.loir wad sn lw rg im n t la  to® inward border o f  to® 

thumb, ^troaktog1* when grasped between f in g e r s ,  end mxuml r®~ 

f lm x  o f  .th© amp!**!*** R aft o ls a lta n s  hs© « n early  waXEosm grata  

or brewalsh c o lc r  00 d orsa l surfs®** marked w ith  sm all ir r e g u la r  

blast: spots*  The n o st eonsptoious fea tu re  o f  t h is  spool®® 1® 

th® v « r | large  t%mpmmm§ whleh to  to® male con siderab ly  exseed s  

tbs diam eter c f  th® eye* 1m to® fem ale to® Tjsfmpanum i s  coia-* 

si& erably a a a ller*  being s to a t  th ree^ fourth s to® diam eter o f  to® 

eye* Beside# tto  male ho® stron ger forearm®, and e»&ar§ememt t o  

toe toward border o f  to® thumb C*?i}»

Xu w lseensln  th® fro g s  war© captured to  to t  - f a l l  and m p t  

to  tanks w ith  vm rnlng  a r te s ia n  atXI w ater, th® temperature o f  

wfetolJ was around X00C* (120) « to® w eight o f to® liana ciamitsBis 

used fo r  to la  study varied  on th® average from 1© to  SC gm* 

the w eight o f  Hans s t o le a s  used varied  on to® average from 88  

to  88 gm* A fter s r r lv s l  toe frogs were p laced  to  a sto rm y  

tank w ith  snmntog water {X©*0° to  &1*§0C}| no food of any kind  

was given to  to* fro g s , and beeaus* o f s ta rv a tio n  toay g rad u a lly
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l o s t  m lgjbt* On t t e  day before tbs assay tbs- fro g s i » »  w el|h ed  

and p laced  in  tbs in d iv id u a l cages In tbs assay ta n k #  & »lm l*  

stow ing t t e  *fsd  la g 1* d ise a se  were discarded#

f t e  assay  tank used was so  con stru cted  mm to  a©eo®odate 

840 frogs and to  au tom atica lly  m aintain a eons t in t  temperature 

o f  g®  ̂ |  1°®# t t e  tank wee-divided- in to  s ig h t  sec tio n s*  s a t e  

con ta in in g  th ir ty  IM iw idual cages In rroups o f  f ie #  comp®vtmn%&§ 

each $os$«rts*n t .hawing; a  hln&ed i ld a n d  .oj^ -nat t t e  tootlcm# f t e  

w eter l e v e l  In th# In d iv id u a l cage# was about 1 m *

M ater ia ls. t t e  ch orion ic  gonad# breptoln used fo r  t t e  a# 

eaqM rlaents w as'su p p lied  toy lilEMt* MdSHfut & b a rr io 09 

Mentorsel9 Cisnadm* She in te r n a tio n a l standard ch o rio n ic  goaade** 

trepfaln used was obtained from Food and trng® Laboratory* .Depart** 

men to o f  B ation al H ealth cmd w elfare f Ottawa* Canada* For pre­

lim in ary  work F o lln ts in  (L ot#1345t-8 , Squibb) was employed* t t e  

ch orion ic  gonadotrophin was preferred  in  t t e  r e fr ig e r a to r  a t S°0* 

Only s u f f ic ie n t  fo r  isassdiata  requirem ents was taken from t te  

r e fr ig e r a to r  a t a time* a te  t te  weighed m a ter ia l w m  d isso lv e d  

In SOJSC e th y l  a lcohol*  so  th a t approxim ately 300 X*U* m m  ©on- 

ta la ed  in  1 ©e* t h is  stock  so lu t io n  was preserved in  t te  refrlg"» 

orator#  Before in je c t io n  t t e  d i lu t io n s  were mate w ith  d i s t i l l e d  

w ater from t h is  stock  gcn idotreph ln  In 30j£ e th y l  .alcohol* TbXm 

d ilu te d  gonadotrophin was used fo r  in je c t io n s  w ith in  m  h o w  

from  the time o f preparation#

Spontaneous e lim in a tio n  o f .s p a r s e f O bservations m m  made 

to  determine i f  epe^estowee were spent ane mis ly  e lim in a ted  toy 

t t e  fro g s used in  t te e e  experim ents* £ftoer t t e  a r r iv a l o f  a 

new shipment o f 908 frogs*  00 fra g s  were Flawed in  t t e  assay
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toftfc a t  £0*c« and t t e  u r im  fo r  •pexw atow a# Ttey

war® cxamlna-d tw ice w ith in  a period  o f fit®  days a fte r  t t e l r  

a r r iv a l .  In th is  .study a® o cca sio n a l ©pamatos©© (on© or two 

P#3* low power fi© Id } wars observed in  the aria® {October XS49 

to Augnat 1950} • This la  contrary to  t t e  m  s u i t s  o tt& im d  b |  

Hartmann and Chagxma (68) f who observed o cca sio n a l spcrmateaoa 

in  urine (February 7 th  to tobruary 18th 1949)* O ccasional 

apotmatosoa found a f te r  In je c t io n s  o f gonadotrophin are consider*  

®d a .nagatlvo response 1b th is  work*

In je c t io n s  ? OiXnlioms wore mad# in  ouch a w&j th at each  

frog  rece iv ed  i t s  dose contained In 0*08 ecu par gm# o f  body 

weight* %t e  reason fo r  th is  was to  avoid in je c t in g ' too large  

or too ©mail m vetoM* o f  f lu id *  ' In jo a t Iona war* stdainlsterftda 

s ta r t in g  in  the d orsa l sk in  o f  the lo g  through too connect if®  

tlssu©  In to  .the d orsa l lymph «ac# :- This sap don® , to  prevent 

leak* s in c e  tte  frog- sfelh i s  not' e la s t i c *  " 1 1. ecV tu sarou llB  

syringe c a lib r a te d  In l/lOO ee* f i t t e d  w ith  a #'2$ gauge need le  

was employed*

grino sm ears* During assay  the fr o g s  wans taken out 

o f  th© assay  tank* in je c te d  and t o f t  in  In d iv id ual cages a t  

lab oratory  toaqparatoro * two tou rs a fte r  in je c t io n  the urine o f  

the fr o g  was examined* To ob ta in  t te  urine t t e  animal i s  r@~ 

moved from t t e  cag@ by grasp ing I t  g e n tly  w ith  t te  thumb and 

t t e  second f in g e r  ju s t  behind t t e  fora to go , v en tr a l s i t e  toward 

t t e  palm o f  t t e  hand* Tte hind to g s  ar# than grasped with t t e  

o t t e r  hand* t te  animal t e ld  w ith  d orsa l aurfaoa down on a cl©an
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dry a&croaoopie s l id e *  The w in e  which i s  not eeereted  spon­

tan eou sly  1» expressed  fcy-gewtla pressure w ith  t t e  Index f in g e r  

on t te  v en tra l surface Just e w r  t t e  cloaca*

A- drop 'of urine fJms obtained' #rt -the- elite He observed wader 
t t e  isieroecop* w ithout e* co v ers!ip  md w ith  low rower magnifies** 

tlon* In th is  work a xeepoaee i s  counted as p o s it iv e  when t te  

low power f i e l d  shews f iv e  or mere ape m ito s e s #  F*seh ape e ls e  o f  

fr o 3® ws» used f iv e  tim es w ith  an in te r v a l o f  about t i i  days#

Procedure 3 Turing t t e  prelim inary work which was s ta r te d  in  

Jam  wry li§® * ch orion ic  .gonadotrophin (Fol lu te in )  was need to  

study t;te  doae response eurvea# Three doses o f  tte drug were used  

em ploying IB animals on each group # The awe era were read a t 1*

2* 3* € h w  In terv a ls*  From a a er ie  a o f  eagisrlmaats i t  was found 

th a t two- hoora a f te r  t t e  f i r s t  in je c t io n  was t t e  neat m i!table  

t te e  to  read t t e  smears* This i s  in  sem en s n t w ith  t t e  r e s u lt s  

obtained by Hartmann and Chapman COS)*

Tc establish tte approximate potency of tte preparation*  

sev e ra l groups of f iv e  animals were injected, w ith  a grated series 
o f dosee <Table x i f ) * Tte deee which would moat likely produce 
ft p o s it iv e  response in  f i f t y  per sen t o f  t t e  animals* determined  

graphically* wmm selected ee tte t e a l s  for fu rth er  Injections*
This dose, t e n s in a f te r  ca n ted . the i s  tte dose which

produces pos it Ire ) respond in  50. per., sen t o f  t t e  animals* From 
t t e  TM50$ doses m m  ca lcu la ted *  one to  produce shout twenty  

per cent response (W  80)* t t e  o t te r  shout e ig h ty  pmr se n t r e s ­

ponse (tH SO)# * previously constructed* tentative* integrated 
frequency curve for logarithm  of d o ss /p r o h lt  was used te determine 

in̂ ; tte value® of bi 20 and fl SO* This curve was constructed
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on a two c y c ls  s#rd * l0garithss&o ipraph paper# I t  web n o t mx~ 

poct&d th at th# do### would g ive e x a c t ly  the a# responses# i f

t hey did  not*, bo freq u en tly  happened# the accuracy o f th# d eter ­

m ination w«* not impaired*

One group o f  $7 frogs web d iv id e d  in to  th re e  sub group# 

and In je c te d  w ith  s tan d a rd  and an o th er group o f §7 t a e  used  

f o r  the fcsst sam ple• thus each  a ssay  re q u ire d  114 fr o g s |  

standard and %m t e s t  sample war# in jec ted  sim ultaneously* This 

d e s ig n  o f  0  4 3} dose assay  type was used  In mil the  assays 

c a r r i e d  o u t in  th i s  study*
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1* Mathematical treatm ent o f  r a su lf t Much commendable

waft: has bean done in  th# a p p lica tio n  or s t a t i s t i c a l  technique#  

to  th# d esign  and © valuation o f  b io lo g ic a l  as# sty# based on a 

quanta! or ^aXl-or^non#® r e opens# * Th# e a r l i e s t  approach to  

th# gen era l problem o f  fin d in g  th# d©@a$®*respons# curve in  

such cases was mad# by Trevan (1 2 8 )f Gaddum (80) and B lis s  (11)§  

and fu rth er  con tr ib u tion s to  th# theory have be#n mad# by Irwin  

(78) and Finney ( i f ) #  Th# methods which have boon used d i f f e r  

In d e ta il*  but a l l  th# method $ agree in  transform ing th# pro* 

p o rtio n * ! responses in to  normal eq u iv a len t d ev ia tion #  or p rob its*  

and in  f in d in g  th# reg ress io n  lln #  r e la t in g  them to  the logarithm  

o f  th# dose# I t  was shown th at by ms# o f  th ese  transform ations  

tii# dosage response curve became approxim ately l in e a r  over most 

o f  I t s  range#

A quanta! response i s  taken to  mean one in  which th# re*  

s u i t  o f  th# t e s t  on any one animal can b# exp ressed  on ly  as 

p o s it iv e  or n e g a tiv e . Th# r e s u l t s  fo r  a n a ly s is  mm th erefor#  the  

number o f p o s it iv e  r e a c tio n s  expressed  as a percentage o f  th# 

t o t a l  number o f reaction #  fo r  may m e dose o f  drug# Treven (128)*  

Gaddtm (00)* B l is s  (14)* and o th ers have p ointed  out th a t su ccess*  

f u l  treatm ent o f  suSh-deta wmmt n ot o n ly  exp ress potency by some 

p a r tic u la r  dose such as 0H8O* but also* because o f  u n co n tro lla b le  

animal v a r ia tio n s*  m e t  g ive  mom id ea  o f  th# p r e c is io n  o f  t h is  

fig u re*  Th# fo llo w in g  three va lu es are p a r t ic u la r ly  u sefu l*

(1) The PK$Q* which depends on the over*a l l  s u s c e p t ib i l i t y  o f



m

t t e  iuiittaXs need# (2) t t e  slope b*. which depends upon t t e  u n i­

form ity  ©f t t e  response# and (3) t t e  er ro r  a sso c ia te d  w ith  t t e  

potency which depe&de upon t t e  standard er ro r  and t t e  elope b*

A p a r t ic u la r ly  comprehensive treatm ent concerning ttea #  req u ire­

ments has teen  g iven  by B lis s  (11) (12) (13) *

la  the present mark th# lib era tio n . or spsrmstemo® in  t t e  

male frog  by d if f e r e n t  doses o f  gonadotrophin i s  an ali-or-nom e  

type response* and t te  #jqte^i«e& tei data am  he eva lu ated  by t te  

method# d escr ib ed  by  B l is s  (11) (1 2 )# Irwin (Vb) end L itc h f ie ld  

(90)* The former two methods ere a lgeb raic#  w hile t t e  l e t t e r  

one 1# graph ical*  These c a lc u la t io n s  were made on t t e  r e s u lt s  

o f  t te  variou s assays l i s t e d  in  t t e  Tables 1 to  XXXI#

In the fo llo w in g  example t te  dm to  o f Table I I  i s  ca lc u la te d  

to  i l lu s t r a t e  t t e  method ©f B l is s  (11X 12) * in  which three doses  

o f  In tern a tio n a l Standard wore used versu s o* IL standard# Tte 

percentage o f  frogs r e a c tin g  p o s it iv e  to  any p a r tic u la r  dose o f  

gonadotrophin i s  p lo tte d  on t t e  o rd in a tes  In pro h i t s  on a two 

cy c le  sem l-lo g a r lth ttte  graph paper# Tte p roh it a corresponding  

to  any pereo&t*d* response are g iven  by B l is s  (11) in  h is  Table 

I* page 1S§# and are © ailed  em p ir ica l prohit® * Tte doses in  

In tern a tio n a l u n its  are read d ir e c t ly  on t t e  logarith m ic sea l#  

o f  t t e  paper# f t e  s tr a ig h t  l in e  which has t t e  t e s t  f i t  by  ob­

ser v a tio n  fo r  t te  p o in ts  so  p lo tted #  then  i s  ©on#trusted* From 

th is  con stru cted  l in e  t t e  va lue o f  expected  p ro h its  i t )  mm 

obtained* by reading them o f f  from each dose le v e l#  from t te  

em p ir ic s! ami exp ected  p ro b it a t each dose le v e l  a corrected  

p rob it (y) i s  computed, which la  used in  t t e  actu a l c a lc u la t io n  

o f  r e g r e ss io n  lin e *  f t e  w eighing c o e f f i c ie n t  a I s  obtained
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Bfttm fo r  assay  Ho* I I  from fa b le  XI# 
In tern a tio n a l Standard

X
---------r

§ 4 ----------- 6 7 8
n

HO#
Frogs

Boao at 10 
in  t*U#

%
M »p*

X
i f  6 10
DOM

E m pirical
ProfeM

r  y
Expected Corrected

Pr-eMt Problt
w J l f r t
C m itm

20 2 #2 3 6 . 0 .3424 4 # i l i 4#0 4 #618 .581

I f 5*1 70 .68 .4014 8.841 S*4 5.657 *601

20 4*8 8 8 .0 .6336 8.036 e .g e 5*996 •5428

10 11 m m
$
an 21 Wy WXf

11.62 55*6612 18*5756 1*5619

10*2190 5*0206 56*5 f15 27*7990 2*4694

e.«so6w 4*5458 41.1036 26*0424 2 .7518
M#M90 15*5426 151*5415 72*2150 6*5804

1  a  S(»X) a 0*4680
I P T '

f  a 3(Wt) a 8.2748

A S S(W8) -  XS(M> a 0.8761 

S { « y )  -  is(Wy) a 1.3418  

* * S(axx) - 3telfy) a 4.8987

lo g  10 DRSO X .  f . 4,..R..l..t-i * 0-*0«»
Q

m % t i m  o#4oa@ * 2*884 x*v» 
C orrecting fo r  m u ltip ly in g  by IQ im 
column g M 80 s  *2864 I.G*

s i t ) •  88 .6950

s(wx) « 15.3426

S(*y) * 161*3413

Sa(ffx) s  6*2043
SsiWy) * 70*3787

6{W #) S 6 .8804

<T 5  • Vi a 1 .630
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** *  -  8 .1759

V (lie) •  ^  9  1 .0178

r b c t  \fv7bict) S  1 .1 4 8

W d o e  Potency r a t io )  *  la  -  *u -  1 ^  .  5u) *  - ( 0 .0 1 ® )

« 1 .9088

A ntlloa 1.9898 •  0.9768 or 97.68 1 ,0 .

S“ * f e V  A -  + J s f f r  4  •  0 .0807

le g  Em St p » 0 .9 8  *  (0 .0607) * (1 .9 6 ) a  0 .0990

/Anti te g  : o * o m ,s  m w e #  jjw u7 x»tu '

m tiX m g  o f  roaip* (1*0007) * *7990* ^  f l* $  1*0 *

U m lts  o f i m y  IT fi# f- * 0  l*ft*7 I*p* .

FidoiiiaX U rtto  of teteM ? * (0*97§t) * 77*75 1*0#

a t§ « 7 )  (o*i7§©) s  x a a .f s  x*0. 

t t e  H* 1* S ta tes##  i9»M  te  #opw to# mm 97«M I# l«  o f  t t e  

te ts ra s tlM a X  S tates##  a te  99 o te te s s  ornfc o f IQQ t t e  -true 
potaaoy la  tm% te a s  th m  77*f 1*0* o# ®o#a tte n  x«9« o f

th is  iralos o f  t t e  fX teeiaX  l im it s  o f  p otass?  I s  77*7 1*0* to  

i t t u a  1 *0 *
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Irwin *s Methods- Thlm asitfeoa o f  c a lc u la t io n  I s  t t e  most 

p rec ise  o f  a l l  t t e  methods used# I t  d i f f e r s  fro® B l is s  la  t te  

system  o f  weighting used# B lis s  i l l )  advocates ob ta in in g  an 

approximate H as g ra p h ica lly  sad t te a  u sin g  t te  w eights c a lc u la t ­

ed fro® I t  to  ob ta in  # fu rth er  approximat io n # Irwin (VS) su g g ests  

u sin g  t te  l in e *  ca lcu la ted  from the observed w eights as a f i r s t  

approximation,, r e c a lc u la t in g  the m ig h ts  from th is  l in e  a te  

f i t t i n g  aga in , r e p o ttin g  t te  process u n t i l  two su cce ss iv e  approxi­

m ations agree s u f f ic ie n t ly  accurately#

In th is  study t t e  p ro v is io n a l l in e  was f i t t e d  g r a p h ic a lly , 

w eights mad co rrec ted  pro h i i s  were computed fro® t h is  l in e  In­

stead  o f  u sin g  w eights and p ro h its  corresponding to  t t e  actu a l  

ob servation s in  t t e  c a lc u la t io n  o f  a p ro v is io n a l lin e #  Irwin*® 

method, in v o lv e s  a s e r ie s  of approximations* hut w ith  a good pro­

v is io n a l  l in e  i t  la  o ften  unnecessary to  repeat t t e  process more 

than once* thus e lim in a tin g  some ted iou s c a lcu la tio n s#

In th is  study the r e s u lt s  obtained were s u f f i c i e n t ly  accurate  

th a t t t e  p ro v is io n a l l in e  could he f i t t e d  g ra p h ica lly  and t t e  Ohi 

scluara t e s t  fo r  £ degrees o f  freedom at P * 0 .06  a t t t e  end o f  

f i r s t  approximation was s ig n if ic a n t#  However* t t e  r e s u l t s  wars 

carr ied  to  t te  second approximation fo r  t t e  aske o f  accuracy#

Tte data from ta b le  111 o f  6* M# standard i s  c a lc u la te d  here 

to  i l lu s t r a t e  t t e  method# fte d e sc r ip t io n  i s  taken from lumens 

(44) * Tte p lo t t in g  o f t t e  r e s u lt s  i s  done in  the same way de­

scr ib ed  p rev io u sly  fo r  t t e  method o f  i l i s s *  In column 9* nw i s  

t t e  weight# In column 14 i s  t te  weighted value fo r  t t e  square of 

t te  corrected  probit# For Ohi square t e s t  t t e  tab le  IV In  

F ish er and Yates* (54) ta b le s  i s  re ferred  fo r  n equal to  B degrees
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o f  freedom . I f  Chi square to  sm aller than th# vatu# in  th# 

ootumn fo r  P equal to  O#0ft th# d a te  mxu t  0# coma 1 a t o u t  w ith  

th® s tr a ig h t  l in e  th a t ha# been f i t t e d *  end a m  cond approxlma* 

t l on la  not required* In t t e  example g iven  below t t e  Chi square 

la  s ig n lf ie a n t  at t t e  and o f  1 s t  approximation* hut t t e  oa lcu la*  

tion a  an# carried  to  t t e  second approximation to  i l lu s t r a t e  t t e  

procedure* A fter having secured t te  "b* value fo r  f i r s t  appro*!** 

station# tte' expected  proh it a t%§ %# Tg fo r  t t e  second appro*!* 

m e t  lam are obtained  by s u b s t itu t in g  t t e  value# o f  t t e  correspond* 

in g  lo g  dose# .%# %  and -% 1m t t e  equation  a# shown below*

Using these new expected  p ro b it# # new corrected  p ro b its  and new 

w eights are computed fo r  t te  second appromisiation u sin g  the 

tab le#  g iven  by B l is s  (11) as d escrib ed  before* Tte r e s t  o f  t te  

c a lc u la t io n s  are t t e  same as describ ed  fo r  t t e  1 s t  approximation* 

U$ t t e  logarithm  o f  t t e  potency r a t io  o f  t t e  te a t  sample to  t t e  

ll* M* Standard I s  determined in  t t e  a sm  way as fo r  t t e  matted o f  

B lis s*  f t e  SM* t t e  standard error  o f  * i s  determined in  t t e  same 

manner as d escribed  before* f t e  c a lc u la t io n s  are shewn on t te  

fo llo w in g  page*
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But* fo r  #as#y Be* XII from Table XII 
H* %m St#»0#r$f first opprosiMstlon.

1 2 3 4 0 6 7 8
n

Bo* o f  
frog#

Do## JC 10 
la  1*0*

*
H##p* ,S t t s ia p lr i# # l

Profelt

X
l£p#et#it

JProfeit

10
Corr##t#d

Profelt

w
W#3gfet
Cooff*

BO 7 50 0*8451 4*470 4*1© 4*0078 *4998

I f  11 58*82 1*0414 5*883 5*55 5 .2195 ,6085

20 I f  ©0 1*2004 6*202 6*40 6*2494 *2756

© 10 11 12 13 14
in 

we ig b t a#X awY# zarXXfe n*X® nwYo®

9.996 8*4476 45*033© 3 8 * 0 7 8 0 7 * 1 3 9 1 803*0667

1 0 . 3 4 4 6 10*7727 S3*©40© 56*8881 11*8180 281* 3173

5 . 5 1 2 0 0*781© 54*4467 42*3828 - 3*3440 215*8711
S c  26.8628 86*0622 133*4415 1 3 6 * 6 8 5 9 80.7023 760*1551

a#X) 8 1*0657 
m tf

Ye * a tepTjQ. 9 0*1010 
(B»)¥

anwx2 9 SmrX® ** XS&wX. 9  0*0019 

Sawy#® # SnwYe® •  $#$xxv¥# s  11*379© 

Snarxye « &awX¥e -* 7©SnwX ** 2*4*700

0 r  s a a m i = 4*4000
Smmxr

XSmrX » 26*1004

YtSavx •  134*212©

ioBawYe 9 088*7710

X  t  i>nwyc2-b(Sn*xXe) c  0 .898*

S j * 5* 4 b (Xj*X)» 4 .448

Xg S ?e 4 b (x2- x ) »  S .3216

I ,  > l e  4 b (Xj-x). e .1684
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Tmt* to r  asaigr Ho* XII
U. it. standard, second ap;r oxidation

X 3 5 . 4 ' 5 6
a X

E ^ p ir lea l
FrobJLt

¥ 16 w

30 0*8451 4.476 4 .443 4*4765 .6670

17 1*0414 5*333 5*311# 5*3309 .6137

39 1*3504 6*383 $.1684 6*3755 *5811iragru.xmaaai

8 9 10 11 13
nw tmX nw Y e m rXXe * S x * .. nw X e^

11.5580 0.6356 60.8178 4 3 * 0 4 6 7 8 * 1 0 7 6 227.4837

10.4169 1 0 * 8 4 7 1 54.5804 6 6 . 6 5 1 6 11.3960 385.9145

7 * 6 2 2 0 9 . 3 7 8 1 47. a l i i 58.8556 11.5589 501*6818
2 9 . 5 8 9 8 2 9 * 8 1 0 8 1 5 3 . 0 1 4 3 168.4108 5 0 . 9 4 3 5 813.9490

X •  | |^ | i  * X*0I46

Yc -  s(nwYc) •  5*8068
S f f l

Snwx^ » SmrX  ̂ •  MMmtX m •6914 

mwyc® $■ «* XaSOTl© * 16*3113

SnwxYc s  SqmXXq ♦ YcSnwX s  3*1663

ASuifA «  50.8611  

ie&mX * 165*346$ 

fo5nw¥e •  796*0370

S n w y c ^  ** b S  (xu rX gro)

(Tb = y ~ * 1*150
&mn

b 9 Stwxjra » &#§770
saws*'

•8315
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be •  toW 4 WPS * 5#1967

¥ (bo) s  __
3 o n

6"be t  y  V(be) * .9188

M •  I(UM) -  X{TS)- 1

»  o,

TfS) * 0*1

A atlleg  0*0262 t  1*060 or 106*0 X#U*

**• 7©at Sample la  106 .0  X*0* o f  0# M* Standard

1» (106 jc (1*01) m 107*06 1*0. o f♦
*  ♦

/ 4 1 4 )8V(be) r O.

a t P r 0*96 a (0 .0626) a  (1*96) $ 0*1034 

m t t l o g  0*1034 * 1*269* or 126*9 X*C* 

i n t i l e s  racip* (1*8906) -  *780* or 78*8 1*6.

Lim its o f  Error « 7 8 .8  to  126*9 1*0*

F id u cia l l im it s  o f  Potency *  (7 8 .6 ) a (1 .0706) *  84*3 1*0*

$(186*9) x (1*0700) *135 .8  1*6*

Tbs to a t sample would bo reported m  107*06 1*6* o f In tern a tio n a l  

Standard and 96 chancea out o f  100 the true potency la  not leaa  

than 84*3 i .U .  or more than 136*0 1*0* o f  th is  v a lu e .

method 

ev a lu a tin g  d e e e * e ffe e thaa been reported  by U t e h f le ld  (90) fo r  

experim ents* She data f m  Table XI fo r  the in te r n a tio n a l

Standard la  lllm a tra te d  as an example*

The logarith m ic * p r o b a b ility  paper designed by Hasan* 

lnipple and F u lle r  (He* 3128* Codex Book Co** Inc* Harwood* 

Mass.) la  meed fo r  p lo t t in g  the data* She dose i e
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aga in st percent e f f e c t #  Tkmn w ith m transparent ru le r  the 11 m  

o f  boat f i t  i s  tresm# From the l i a s  on th s graph the doss fo r  

l i f 50 and 84 percent s f f s s t a  (EB16# ED50, and ED04) are read*

Ths s lo p s  fu n ctio n  s  i s  than c a lcu la ted  u sin g  tbs eq u ation

i  mJBBM/toM * mm/mm.
i

l 9 I s  the t o t a l  number o f  animals te s te d  a t th ose d oses whose 

exp ected  e f f e c t s  were between 10 end 84 p ercen t. fEL‘50 i s  e  

fa c to r  fo r  8&0O# f#R* i s  the potency ra tio #  The slope "b* o f  

the re g ress io n  l in e  i s  determined by taking the rec ip r o ca l o f  the 

logarithm  o f  the slop e fu n ctio n  S* fhe c a lc u la t io n s  are shorn  

on the fo llo w in g  page ♦
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2• Comparison o f  r e s u lt s  w ith  ra t method o f  a ssa y * For 

t h is  study fou r d if fe r e n t  samples o f  eh o r len le  gmadotrephlm  

were k in d ly  su p p lied  by 4 y er st# l i i n o i  & Harrison Ltd* * Hsmtreal* 

Canada w ith  ths potsncy fo r  each sample as determ ined In th e ir  

laboratory  by ths immature festal# r a t  vag in a l smear m» thod as 

d escrib ed  on pafit IS# These samples m m  assayed u sin g  tbs mala 

fro g  method developed I s  th is  woife ( ta b le s  X# XI# x i# v m i xf 

XX# XII) # and th s potency oomparsd w ith  th a t o f  th s  r s s u i t s  ob­

tain®* on tbs ra t assays (Table X III)*

the tl* ®* Standard (&* Melt* -& H# Let #34372} was assays* three  

tim es by the fr o g  ms thod In  comparison w ith  ths In tern a tio n a l
'5

Standard and I t s . average potency was.'found t o  ba 101*0 in tern a ­

t io n a l  u n its  par m illigram * ths' tJ* Kf standard was employed as 

a referen ce standard in  t£ * .. rem ainder. o f  tb s work reported  hors#  

Because o f ths scouraey Of tbs sa lsu latiern e ths r s s u i t s  ob ta in ­

ed by Irw in1 a method (75) wars used In comparing p oten cies*

The potency o f  sample #04972 dstarmlnad on frogs shossd  a 

d iffer®  nos o f 4l*61£» from th at o f the pots nay dstarmlnad on 

r a t s ,  w hile ths sample #58540 showed a d lf fs r sn sa  o f  4&*43^*

Thm sample #B598S2 showed a d lf fs r sn s a  o f  48*9?#* The r e s u lt s  

on. th ese  samples obtained by u sin g  fro g s  showed a wary c lo se  

agreement w ith  those obtained by the r a t method* Sample #11414 

showed a d if fe r e n c e  In potency by 432*4#* Only one assay was 

dons on fro g s  on th is  Lot #11414 because o f  lacic o f  s u f f i c ie n t  

saaple* I f  more assays had been done the d ew latloa  o f 32*4# 

probably eeu ld  be redueed* th is  l o t  had been g re a tly  d ilu te d  

w ith la c to se  and I f  the mixture were not uni fo ra  the d iffe r e n c e  

between fro g  end r e t  methods could b# as great % observed*

A
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S » # p t  fo r  Lot #11414 th o n  1® m very good agreement between 

the proposed fro g  method and commonly accepted r a t  vag in a l 

*sm# ar method (Table t i l l ) *  I t  w i l l  Iso mo tod th at ths proposed 

fr o g  method always gave a s l ig h t ly  h igher r e s u l t  than the 

vag in a l smear method* This d iffer en ce  however i s  mot s ig n if ic a n t !  

i t  w i l l  require many mere o sssy s  to  dot# m in e  i f  th is  p o s it iv e  

differ® no# i s  s ig n if ic a n t#

Th® f id u c ia l  H a l t s  o f  ths potency and ths fb f value on 

r a t assays w#r® not determined* homo# th ss#  d o ts  were mot incXud- 

#d In Table XXIX#

So comparison was nads w ith  assays on r a ts  fo r  ths two 

commercial samples o f  P o llu te  in  (Lot #154SE**B and Lot #9010072) #

Ths average potency fo r  tin*## as a ays determined on fro g s fo r  

sample #1§4§S**@ was XXS*f in te r n a tio n a l u n its  per m illigram # and 

the average potency fo r  ©ample ##010072 from two assays was 

I l f  #1 in te r n a tio n a l u n its  per m illigram # G enerally oomii® r a ta l  

samples o f  ch orion ic  gonadotrophin ere 10**15  ̂ stron ger than 

the la b e lle d  potency* th is  I s  In c lo se  agreement w ith  ths r e s u lt s  

obtained  on th# fr o g  assays fo r  ths shove two samples o f  P o llu te  in#  

5# n#light o f  froauM i t  was observed during t h is  work th a t  

the average w eight o f  the fro g s  d ecreases w ith  the number o f  

tim es used# The fro g s  Hmm e ism ttsaa  showed an average lo s s  in  

w eight o f  £4*5# a f te r  being used « l i  tim es (Table X and VII) ,  

w hile ths fro g s  Hans ptgtena showed m  mmrmm  lo s s  In w eight o f  

41.8a a fte r  being used f iv e  tim es (Table ¥1X1 and ..III}* Tim 

fro g s  were kept w ithout food under con stan t con d ition s o f environ** 

menfc cad temperature* I t  can not he sa id  d e f in i t e ly  th a t ths lo s s

A
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©f weight i s  due to  the in je c tio n  o f  eh erlo n le  gonadotrophin*

I t  t i t  by Hartmann ©md Chapman ($8) th a t frogs kept

undev  similar conditions %m those Injected with chorionic 

gonadotrophin do not loss w eight to the same extent as lost by 

ths Injected frogs ewer the mmm period of time*

In ths p resent study h ea lth y  Rune p in ion s w ith  m  mmwago 
m ig h t  a t ths beginning o f  the work o f  37 gm# were used* I t  

was observed th a t the PR 50 did  not vary s ig n i f ic a n t ly  w ith  the 

lo s s  o f w eight o f  ths animal (Table V1XX and XI)* Several 

assays were dons u sin g  la a a  elnMltan* w ith  an avers®a w eight o f  

S t p i* a t ths beginning (Tables 1 to  VXD* Hare a lso  i t  was 

n o ticed  th a t there was no s ig n if ic a n t  change in  01 50 w ith  lo s s  

o f  w eight (Table Vi and VXX)* This i s  contrary to  ths r e s u lt s  

obtained  by Hartaaan and Chapman ($8) th a t the BR 50 gem  r a l ly  

In creases as the animal ho cornea sm aller*

4* Humber o t  time a meed and in te r v a l be two on. mast In ths 

p resen t study* Rena elam l tarns was uaed s ix  t im e  at an in te r v a l  

o f  6 -7  day® (Tables I to  VXX)* Xt can ha seen  from th ese  ta b le  a 

th a t there i s  no s ig n if ic a n t  change in  the Pit 50* the b value  

whom the animals are used a t an in te r v a l o f  s i x  to  seven days 

may vary or may remain constant* lan a  u lo la n s  were used  f iv e  

tim es fo r  assaying samples o f  ch o r io n ic  gonadotrophin* These 

used fo r  assay Bo* xx (Table xx) m m  used again a f te r  an in ­

te r v a l o f  three days* assay 1©* x (Table X)* w hile the r e s t  of 
th© assays were performed a t  an in te r v a l o f  s ix  days* The r e s u lt s  

o f  assay Bo* X does not show much v a r ia t io n  in  b value from assay  

Be* XX* She potency o f  t e s t  sample* a*Use:* & H«Let#58640» d eter  ** 

mined in  assay Bo* X i s  958 X* U# per mg*, w hile the potency fo r

A
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used was 921 1# II# 

per mg* This shows th a t Hana p in ion s used fo r  tb# second time 

a f te r  a three day in te r v a l g iv e s  comparable r e s u lt s  to  the  r a t

vag in a l sm a r  assay* hat th is  t e i d  he confirm ed by mom  

assays u sin g  the same time in tern a l*  Although fro g s a f te r  haring  

been used f i r e  tim es lo s e  con siderab le m ig h t*  they s t i l l  g ive  

c o n s is te n t  r e s u lt s  fo r  ths potency o f  the t e s t  sample (la b ia  VI 

an VIXf X I)#

5* Seasonal V'arlatlam ; The frogs used In th is  study wars 

kept approximately at 80°C* and is o la te d  from the,fem ales* Under
these conditions It might be expected that tbs pituitary would 

not be excited to  produce gonadotrophin will eh would be additive 
to the action ©f injected gonadotrophin# However* as the fr o g s  

approach the brooding season {Marsh to A pril}* one might exp ect  

that the anterior pituitary gland would ineroase i t s  activity* 
This is apparently the case as can be dstemtnsd from ths v a lu es  

o f  DR §0 obtained in  the prolimlmery work on the species 
ftana glutens using P o llu te  in*

Tram January 1# I960 to  February 26* I960* i t  was observed  

th a t the OT SO va r ied  from 0*95 X# U# to  1*06 I* D* per ^s* 

fro g  weight* Suddenly a t the end o f  February tbs va lue o f  DR 50 

dropped t® 0*67 1* 9* From the beginning o f  March to  the middle 

o f  April (which corresponds to  the brooding season) the va lu e o f  

DR §0 varied  from 0*40 1*0* to  0*57 I*b* An Increase in  the 

value o f DR 60 to  0*86 X»u* was observed in  the beginning o f  Ray# 

From the la t t e r  h a lf  o f May through the r e s t  o f the s u i » r  up 

to  2 1 st  o f  September the DR 50 varied  from 0*96 I .U . to  1 .1  1*11* 

Thus during w inter and summer the IF: 60 i s  approxim ately one 1*0*

i
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(0*93 » 1.15 # there la  a sudden drop to  BE 30 at 

o f  the branding season  to  h a lf  th is  value* ( i . e .  0*4 to  0 .5 7  

1*0 .)#  r is in g  again to  a h igh  value a f te r  the end o f  the breed* 

in g  season#

Sampson (B) stu d ied  the season al v a r ia t io n  in  the s e n s l t iv i*  

ty  o f  the frog# a ana aiw lsaa* to  ch orion ic gonadotrophin# Aeeord* 

in g  to  him th is  sp e c ie s  la  %uiie s e n s it iv e  to  ch o r io n ic  gonado* 

trephlm during the autumn* w in ter and spring season* In summer* 

the animal la  r e la t iv e ly  in s e n s it iv e  and re spend® to  f iv e  tim es  

as much gonadotrophin. This la  contrary to  the ob servation s In  

th is  study# where i t  I s  shown th a t the value o f  tM 50 during

sp rin g  (the breeding season) drops to  approxim ately h a lf  o f  I t s

normal range observed during w in ter end summer# I t  was observed

by Bartaumm and Chapman (08) th a t the uniform ity o f  the animals 

during the breeding period  remains approxim ately constant# because 

the s lo p e#  *&% o f  the c h a r a c te r is t ic  curves are not 

ly  d i f f e r e n t .

6« PE 50 and, b value i T m  u n iform ity  o f  a ga 

In  th e ir  response to  ch orion ic  gonadotrophin I s  exp ressed  by ths 

slo p e  o f  the in teg ra ted  curve or th s b̂*1 value# the value fo r  b

i s  a im m u re  o f the in d iv id u a l v a r ia t io n  in  the t e s t  animal# the 

greater  the va lu e o f  b the l e s s  the in d iv id u a l v a r ia tio n #  PE 30

i s  the b e s t  va lu e to  represen t the s e n s i t i v i t y  o f  a group o f

done on

b value w ith  standard d ev ia tio n  fo r  assays  

was 5 .404  i  1.3® (fa b le s  I to  ?XX)# «

the average b value fo r  a l l  the assays done on Kana 

( ta b le s  f i l l  to  XII) was 4.7® 4 0 .6 3 4 .

A
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Tkm former two methods mm a lg eb ra ic  and v ery  p m  e lm *  Tkm 

1a tta r  a e M  Is  grap h ica l and rap id  (10 » I f  m in u tes), 11a 

accuracy la  commensurate w ith  the mature o f the dose •  paw cen t  

e f f e c t  fa ta*  R eferring to  r e s u lt s  o f  c a lc u la t io n s  by tha above 

three d if f e r e n t  methods (Tables X to XIX) ,  i t  appears th a t tha 

r e s u lt s  c a lc u la te d  by L lteh fle l& *s method ava good and vary  

alaaa to  thoaa c a lc u la te d  by tha e th e r  two supposedly mere 

accurate methods* By L itc h f ie ld 's  (90) method tha fo llo w in g  

iralue* can ba ca lcu la ted  in  a abort t in s*  BE 50 , b value and 

th e ir  f id u c ia l  l im i t s .  Ths easmrtM entsl data are used through* 

out th is  method in  th e ir  o r ig in a l for® w ithout transform ing to  

logarithm s and p reb lts*  Mm mm mm provided fo r  p lo t t in g  and 

using, ser© and hundred par mmb o f f s e t s *  Tha c a lc u la t io n s  are 

s im p lif ie d  by use o f ' msnegraphs* Tha method provides fo r  tha 

rapid  t e s t  o f  p a r a lle lism  o f  both  curves and easy  eem putatien  

o f  ths r e la t iv e  potency w ith  i t s  f id u c ia l  l im its*

Th© methods o f  B l is s  {11} and Irwin {T§5 w hile mere accu rate , 

are so tics© consuming and lab oriou s th a t the busy experim enter  

la  da tam ed  irsm  u sin g  them* Fro® tha view  point, o f  many noa* 

m athem atically  minded b io lo g is t s *  such procedures ore not p leasan t  

to  contem plate because tha c a lc u la t io n s  are d i f f i c u l t ,  te d io u s , 

ant o fte n  q u ite  ixieeapswlmBsafele # To do away w ith  a l l  th ese  

d l f f l e u l t l e a  L it c h f ie ld 1© w th o d  serv es the purpose admirably*

®* M v ^ a t^ .8  aqfl .cc tirscy  or tfaa ftgoat...**.»»*» » •  propo».d

fr o g  method developed in  th is  study has the advantage o f  being  

rap id , ©heap and accu ra te , as compared to  the g en era lly  employed 

ra t v a g in a l smear method* The r a t method u su a lly  tabes 06 hours 

fo r  an a ssay , and req u ires considerab le exp erience fo r  reading
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the v a g in a l easter®! I t  la  time mmmmlmg and laborious*  I t  

tak es about 7 hours to  samplebe an assay u sin g  the mala frogs*  

which In a ludes the time fo r  w eighing the animals and reading  

the smears# the and p o in t i s  q u ite  sim ple and req u ires  very  

l i t t l e  exp erience to  do tormina the presence o f  spera&tosoa#

In the r a t  method 19*81 days o ld  immature fem ale ro ta  ora 

used* and th ese  eannet he used again  fo r  another essay* f h l s  

makes the assay  expensive# 1b® mala frogs earn ba used f iv e  tim es  

which reduces the aoat o f  the assay* tha fr o g s  are a o a ia r  to  

gat and are very eheap semperad to  rata* F id u c ia l l im it s  o f  

potency ara eemaistemb w ith  good b leaeeay  procedure» and approxi­

m ately th s asms as r a t  v a g in a l smear method# R ith  much la s s  

eoaemstption o f  time and money* ana sen  redoes tha f id u c ia l  l im it s  

o f  tha potency by employing a g rea ter  number o f  fr o g s  on a ash dose*

Another advent age o f  the frog  method o f  assay  i s  t o s t  i t  

does not respond to  eestran sits  which may be present as eemtsnlna&te 

In se e p le s  o f  ehorionl© gonadotrophin. the fro g  method can a lso  

ba used to  determine tha amount o f  eherlem i# gonadotrophin quan­

t i t a t i v e l y  in  a mixture con ta in in g  ©estrogens* the r a t  vag in a l  

smear method w i l l  not d if f e r e n t ia te  ©herionic gonadotrophin and 

o© strcga  as*

The disadvantage o f  the fro g  method i s  th a t I t  req u ires  

large q u a n tit ie s  o f  gonadotrophin eea'pared to  the ra t method*

One X*$* i s  n ecessary  to  ob ta in  a p o s it iv e  v a g in a l smear in  tha  

ra t and one X«Q«/pa* frog  I Bans p in io n s) w i l l  g iv e  a p o s it iv e  

response! fo r  an m r a p  fro g  o f  30 gm* 30 t im e  ms much gonado­

trophin  la  required  than fo r  the ra t*  Rena elamitama req u ires  

during the mmm w  1 /4  the q u an tity  o f  hormone as th a t required  by 

Rama p in io n s# th erefo re  tha mm  o f  the Ian s elam itana in  p lace
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A m m  method o f  assay  fo r  ehorleni©  goiiMotroptilJt u sin g  

O a l l l^ a t n la l  r e a c tio n  on male fro g  described*  

a group o f  5*? frog# d iv id ed  in to  tor## out group# i s  in je c t*  

ed with standard and sn o tto r  group o f  0? i s  used fo r  to#  

t o s t  sample* torn® eaeh assay r#%wlre* 114 fr o g s )  standard  

and t o s t  sample are im jeetod s im iltan eo iis ly*  t h i s  d esign  

o f  (1  # 3) dose assay  type i s  used in  a l l  toe assays#

Deae o f © torfea le  gon ato tro flito  in je c te d  in to  to r  s  s i  lyiaph 

see* la  ccmtainod in  0*08 so* o f  water par g*« fr o g  weight#

f to  and p o in t la  ta& teeted by to# pro so nos o f  speraatosoa*  

too  to u rs  a f te r  In jec tio n #

fie s u it s  are ecssputod m athem atically and grap h ica lly*  and 

BE §0* slop# (b) o f  to# in teg ra ted  frequency curves* I t s  

standard d ev ia tio n *  <r bf  fo r  In d iv id u a l assay a me# oalom lato  

ad#

Besmlto art ealem latod by ms lo g  method# o f  B lis s*  Irwin* and 

L itc h f ie ld ;  c lo se  agreement i s  soon in  r e s u lt  a obtained by 

th ese method#*

to© d if fe r e n t  sp ec ie#  «f fro g s  «► S a i l  o lm l tm m  ami Eana 

pjp lsna ©an to  eeoven le tttly  nm d  f o r  the purpose o f  da to  to

aim ing potency# toe same r e s u lt s  are obtained  w ith  e i t h e r  

sp e c ie s  o f frog*

Tm  s u i t a b i l i t y  o f t h is  method o f  assay i s  demonstrated by 

© a tiM tle n  o f  t to  p o ten c ies  o f  unknown t o s t  sample o f  

ch orion ic  gonadotropMn as compared w ith  a re feren ce  standard* 

to# f id u c ia l  l im it s  o f  potomey ar© eonalstom t. w ith  good 

b lca ssa y  procedure and . appro aimato those detoM lned  by r a t



i f

v a g i infill aae ar me ihed •

8* Comparison la  made between toe p oten elea  o f toe to s t  

samples m  determined by the proposed fr o g  method and 

r a t vag in a l smear

f#  to as®ay eso  be eenvenlentX y completed to  one day by to la  

method*

10# to  to t  la  taro a t o f  economy I t  la  dem onstrated, th at both  

sp e c ie s  o f  frog* can bo used f iv e  tim es a t m in te r v a l o f  

aim day*# Although froga a fta r  having boon used f iv e  tim es 

lo s e  considerab le w eigh t, to sy  a t i l l  g iv e  oonalatomt re­

s u l t s  fo r  too peteney o f  too to a t sim ple*

11# to e  aver eg# b value w ith  i t s  standard d e v ia t io n , fo r  assays  

dona on Hans c l e  itan a  la  6#484 §  1*55, and too average b 

valu e fo r  a l l  assays done on Hans ptotana la  4*72 £ 0*654# 

i t #  to  boto sp ec ie  a o f  frog  too lo s s  o f  w eigh t, tod number o f  

tim es used during, toe summer, have no s ig n if ic a n t  ehaage to  

the value o f  DH §0* However the d iffe r e n c e  In s e n s i t iv i t y  

between boto  sp e c ie s  i s  q u ite  marked ( s t a t i s t i c a l l y  s i g n i f i ­

cant)*

15# Seasonal v a r ia t io n  in  Bane p i plena to  ch orion ic  gonadotrophin  

i s  studied# Paring w in ter end summer tow BE 50 i s  approxi­

m ately one In tern a tio n a l Unit (0*05 to  1*1 X *u.); there I s  

e sudden drop in  BE 50 a t toe beginning o f  the breeding  

season  to  h a l f  to la  va lu e (l*e*  0*4 to  0*57 1*0*), r is in g  

again to  a high  valu e a f te r  toe end o f  the breeding season*  

14* The proposed method has the advantage o f being rap id , 

accurate and ©heap#
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@1# Browne,  0* S* L# end Veim lgg, fi# M#« h a a set, jg* 1107, 1986
22# Bunn, 1# I#* B io lo g ie s !  s te n d e r d isa lie n ,  Oxford U n iv ersity

P ress , lew  fo r k , 1917#

as# B yerlp , 7* O* sad Narrows, w* H#i Sadeerclnol egp , 
22t 166 , 19S6#

#s#« Addendum p# 66*
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45# Sir on© f tsMm M*

46 . Kir ana * Em M,p

47* ' E v a n s , H* M*p

48# .Sir ana* a* t t*p

49* Evan© * ■£?I t * If*#

6 0 * E v a n s , H* M#p

01* I f s o i i M* a *  *

so*

4 m A* I flOO**

Am* J* P h ysio l* f 

Mm 4m H39V1o1*# 

i* Ufiiv* C a lif

Sp «* 38m

fil * I *T# A#K # A* |

Hll#f 4 m }8&Q, m j.

* noo*.

* p o % a l

J # sip W * * ** w i

• A# «n$ X ata«| F*$ S t a t i s t i c a l i$ o x tm r

'lu&lmm, ®m Fm I 

K*. T. m$  
i$ Mm Mmt

**# SE* 4»mmmm
,  UHt B.m$ xm®m 

e i7 # vmBm

i  <*« a# i KndoeriMXassr# IE 1 W 4# 1958*
* M» l* t  Endocrinology* 24s 617# 1939*

Council {B rit*} *I  J* S ti
Sorioa Ho* 183*

>p 6*s Som# ***«*« *** £%*>&&&*$ 

Q alli-M iain in i, 0*i J* Clin* E ndocrinol*v 7s 

Soy* 0* 0*f # t  ©1*5 Scion©© * 98i

7 t 1947 

^ II

• Qmmp§ H* o* iron Byk# H# B*f sud Cho*9 3# F«i 1* Biol*
tS 9 # 19401 Oroofp 1* 0* van 

* ~ “ >« 566 p i m *#

0 * i &»&®krl&©l • .

r t G#»
Pharma©©!*f 10i S 0t# 1937*

J* & M arshall* F#l*A*t 1

*i
*p* , Chow, B* F*t

Ip ft# I *  j* Phara*



m

60* Hertman* C« f## end Chapman# C* #*t Heir# see# Argjea* i s  
B iel*#  fg s  146* 1940*

69# 3§ipr4# ft#jP#8# anil Winten* a* S*i J* FhysloX## J|J|,̂  048* 1009*

90m Heard# B#D*S*i J* H u m m e l*  Emm tbersp## JJ f̂ SO# 1041*

91m H eller*  C. E*i * u  J* ft*r«i#X## I S l i 864* 1930*

fMm m i l*  E* f## fsrkea* A* S*# m d Whit#* w* K*t J* Physiol**
J&S 335* 1934*

93m Holm®** B*I Tha B iology o f  the  frog* Kaem llaa s  Co* 
iiew Xosfe* 1903*

94m Hornssay* B* A#* o ld  Laseano QsmsSs*-* J* M*t hav# See*
Ar|@nfc* d i B iel*# 5t 397* 1909*

73* I M a f Jm 0*$ Suppl* 5» Roy*. s t a t i s t #  See*# J i  1* 1937*

76* Janssen and Lesser* A*r- Arch# S a w  Fath#--n# t e « a i f 151s 
IBB* 1030* '

77* Job* B# E#s T b ss is« U n iv ers ity  Of Msopylaiid# 194B*

70* Jem s* <f «&#&#* s t  s i*  Jo,bus Hopfc* Hosp* B oll*# 70s 26# 1943*

7f*  Jem s* JmEmSm, L eifs#  1*# anti utran* M* H*s Johns Xiopk* Iiosp*
Bull** 2 1 s 359, 1944•

80* Kstsatan# r* A* and D elay, E#.*Us J* B iol*  Cben,* 90s 9 m $ 1930*

01* Aitzia*n| f  * A* and relay*  K*A*s J* B ie l#  Chem#* 100 s 105# 1934*

80* Bstamwm# ?«A«* Godfrld# M** Cain* C# E* m d  relay* £* a*s 
J# B iel#  Chest*, 1^6$ 501# 1943*

S3, lanm dy* w* ?#t qnart* J* Es$>* FhyaieX** Jt3* 367* 1033*

04# Kemnelaeirsky* 7#* Dennison# 1* & isvy»3Xmpeor*# $*«
nioehem* J*# 2gu 2520* 1935*

86# re v in , t .  m d  Tyndale* H* H*s Endocrinology# 01? 510# 1937#

86# LI* Cm it* #. Simpson# &* 5* 4 Evans* H# &#i Endocrinology* 
tHi S08* 104§

§7# LI* Cm ft# s V itk in ®  and Boraeiiss* Aeademls Frees Xae»*
£®w lark# X* 233* 1949#

00* Li* C# il# and Evens# 1# M*s Vhe s e m e n s  «# Academic I r o s e  
lee#*  l e e  fork* Jj  631* 104.8#

00# LI# 6* H*# Stepson# M* F. #* and Even a, H* S elsn ee  *
1091 443* 1949#



m

80# L lte& flald* J . f*.# lr * t mod W lleosea* F .i  J* F&ariita©©!.
Mxp* *Th&wmp«9 t€ i  99* 1949*

91* Lorain©# J . JUs J* Endocrinol#* i t  219* 1950.

9 2 . My*** Am 1*1: , Proc* Sm «  Exp# t ie l*  #  M€*# 553 442* 1955.

92* M iller*  P* f#* and W tltbergar* F* B.s Obi© J* Selenee*  
j | l  at* 194B#

94* S@bl©* Q* 1#* t i i  Arena©!!#! L u ll. An. Bus* Hat* E la t* .
££* W f  1942*1949#

95* Owen* s* S# and Prime* L# £«i J# Lab* a, Oiln* Had**
£§1 4 i i # l i l t *

96* P fe iife r *  C* A** Atm* Hew. Ptaysiol# £ i  411* 1942#

97* Eakoff* Am E .t Am. j#  Obstet# byrnea.* |§ s  271* 1829#

9S* Kemingfcen* 0** m d Howland* 1# w#t Btocbem# J#* «£8s 54* 1944*

f t*  Middle 0# m d  P©lbsmust in* J* F b ya le l.*  P is 121* 1921*

100* Bobbins* a# U *  a t  a l . f  Endocrinology* i£ *  **?• 1947.

101* Bobbin©* 3 . L#* m d  Parker* P.* Jr*s S nd oerlm legy*
4§t 227* 1940*

102. now * £*• !#*  xSlmond, A# and Meleom* W. 0*s J# Am. Pbarffi*
0 » n  S§* 882* 1924*

102. Rowland©* 1# vr« and Park©a# A# S#s Sioobem# J** g u t  1829* 1924.* 
104* Sugb* E*i F ree . Sea* Exp* B io l*  & Med.# 2 6 1 410* 1027*

102* Eugb* B»s Pro©* So©.* Exp* B iol#  1  3Se&»* jg£t 717* 1920*

106. Hngb* H*s J . Ê qp# ie o l# *  60s 01* 1928*

107* Sen©eneck* F* J#« Jim* d# Obatet# dynea.* JJ: 508* 1942*

108* Scott* L* L#s B rit*  J* Exp* Path.* J l i  220* 1040.

109* Seeley* J# L** and Sonde ra* 6# W*« Endocrinology* gSs 812* 1940. 

110* Seworixmgfcnue* A* E .i /m. J . Fhyaiol** 101s 209* 1921*

111# Scbeakaari* «J*i o# II* so©* <i© S io l#*  j t̂ 1085* 1922*

H i .  Slddal* A* C*» J.A.M.A.* £01 280* 1908.

112* Sl&del* A. C.t JT.A.K.A#* 91l 779* 1 9 2 8 .
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faM # I

In tern a tio n a l 3ta&d*?d va* 0# St* Standard (A*&ck* & H*toi#84372)
C&0?l6nl0

Aaaear i  Pros S pecies -  » « u  elemitarui

l>ate -  June SO* 1B80 tim es used -  F ir s t

In tern a tio n a l standard 13* * .  Standard

##»• wt*
in  oeu 
o f frog#

©### in  
l .u *  per 
gm* frog

Ho* p o s it io n  
out o f  t o t a l  
to jo o to d

I n ' out* 
o f  frog#

i'oa© to  Mo* p o s it iv e  
l*ti* per out o f  t o t a l  
m * fr o g  tojootod

38*1 0*32 10/B0 26*3 0*32 11/80

0*43 X d /lf 30*0 0*45 14/17

23*2 0 .3 0 bo/ bo . 31*1 8*60., 80 /80

EoomX&o o o lo o lo to d  b j fo llo w in g no Msods

8 ti« #  i n In (3gd ^ s r o x .1 b ito b f ib id

bs 8*8894 : e*xa

bUM 7*3551 8.071
<s*33 2 .484

<rbUM 2 .0 1 no

bo 3*0483 Ott

<rbO 1 .6 3 0 -

5K80 b m O'*510

PHM ‘0» m 0*326

Potenoy m£ U#*
S id , in  I*TJ*/jsg#

99*38 98*83

Fl& uciol lim it#  
of P#tonoy to  
I «&«/*$•

13*i3
to

118*06

77*5
to

121*1



Tttblft XX

In to ra a tlo n a l dtoadord ir$* m* M* 5tondar6  
Chorionic oonadotrophin

fog*y , I |  Frog Spool** •  H«a* ©Imsitm m

X>mtm ** J w i  s $ 9 ira o . "71poo nm&  ** F ir s t

X n tarn stioasl 2t«n4ord : ='; - u* 1*. Si«*ai.*r6

am* wo* m m  in  
In 3v* 1*0* por 
o f  frogs gnu frog

Mo* 'p o o it ito  
out o f  t o t a l  
Jjnjootao*

a m * wt*
In On* 
o f  fr o g s

Co m  l a
X.U. p .*  
«b .  frog

lo*  p o s it iv o  
out o f  t o t a l
Injected.

30*8 0 * t t 7 /a o 26*3 0 ,8 8 e/2 0

87*3 0 .3 1 18/17 88*0 0 .8 1 12/17

g§*8 0 .4 3 17/ao §1*3 0 ,4 5 17/20

B# s u it s ealeulfttoH b̂ r f©Homing ratlio&s

BllSfl Ir*In  (8nd Fppro x . J I.itchflalg

bS 4*8087 4*9984 c .0 1 2

bllM 4*4810 0.5050 6.006

<rbS 1*680 1*5414 -

<rbfJlf 1*610 1*3488

bo a *1780 5*2405 #*

*-b* 1*140 1*0908 .

DRCO S 0.2564 m 0 .8 5

VMBO VU 0 .8658 - 0 .26

Poteney o f  0*M* 
l id *  in  l*U«/*g*

97*68 97*0 06.15

FiO nolol l im it s  
o f  Potonoy In
l*lu/m g*

77*78
to

188*7

70*3
to

181*3

7 2 .3
to

127.0



tfafcls 1X1

tl* M* Standard'▼». test, S&*n$l® (fo llra to lll l o t  *15462**2)
“ Chorionlo ■ eonadobroptsto

Ja®»y XXI Prog Spool®® * Ran® CXmltaxui

x>®3» * June 88 f .1930 Tima® "u®*d •  SooobA

i1# M. Stiyadaid $*•£  Sanspl#

iiv®. wt# 
In San* 
o f  frog*

l;oa# in  
X.U. par 
g®. frog

£ o . jioaltXr* 
out o f  t o t a l
toj#©t®4

Jar®# e t .
in  dsi* 
o f  frog®

t>©»® in  
I .u .  par 
g®. frog

1®. pO®itiW  
out o f t o t a l  
to jao tod

we. 6 0 .1 7 4/20 2 4 .4 0 .1 7 6 /20

r ? .§ 0 .16 10/17 2 0 .7 0 .2 0 12/17

86 #0 0 #M 19/SO 2 0 .7 0 .0 0 10/10

RairoXt® e # lw l i t # a  by fo llo w in g  method®

Bii®® Irwin {2nd Attprox..) T ltch fl® ld

MTM 6.8684 6.8889 6.7613

bTS 5.6801 5.7260 6*747

«r MJM 1.474 1.6444 W»"

•■bTS 1*367 1.3903 *»

p bo 6#1762 6*2486 w®

<rfe® 1.0001 1*0334 a®

t;k60 uk 0*2307 m 0*234

DH50 78 0 .2122 m 0.226

r®t®f*oy of 7.S. 
to t s m  of y.tt.
3 td . la X *0 ./mg; *

103.3 104.20 103*54

Pot®ney to tons®
of Int. s td . to 104.5 102.3 104.57
i.u./ag« (i#oi *
Value of 4)
Fiducial limit® 83*4 86.13 88.3
Of fqtftMjr to to to to
l*0*/mg# 127.0 123*8 129.4



f  mhU I f

U* M» atenderd ve* fe a t  Bmplm  (P e llu te to *  Lot #00X0072)
d&oyiomie aomedofcrephto

XV iOreg B p teies  *> Ben* Claudiaas

Late ** July 6 # liHO f to e e  mood »■ th ir d

0 . »• Standard toast Sample
ftr*. ftt . r>OS# l a  
la  o« . i . u .  par
o f frog* gR« frog

So. po a ltlv *
out o f to t a l
In  je o tad

Aee* Wt*
to  dm* 
of froge

t)o«o in  
l*u* per
c?m* frog

Ho. poeltlire
out o f to t e l  
In je c te d

84 ,6  0 .1 7 4 /80 BO *7 0 .1 7 a/2 0

8 9 .9  0 .8 6 10/17 23#® 0*26 19/17

8 8 .5  0 .9 3 17/80 26*6 0*3® 13/20

OelemXeted Oy fo llow ing method®
B U m  i n t o  (tod  t o h ito h fto M

m m 0*0776 §#8i7X 4*11

wm 4*2084 4*616® 4*16

< rW I 1*40 1*3381 *#

<rWS 1*509 1*3407 a*

6e 4*8888 4 « M » *»

crbo 1*008 0*0603 •

14150 OH 0*2411 a* 0*265

i>mo t » 8*1888 m 0*204
Potency o f  T*6#
in  t i m i  o f  0*1*
S M . to

X84*3 184*2 126*0

Potency to  ter»e  
of to t*  std* to  
X * 0 */Wg • (1*01 jsc 
fo loo o f  A)

105*$ 126*4 126*26

F id u c ia l 1l i d  te  
o f  Potency to  
l . u . / a g .

97*1
'■ t o  

161*6

®?*2
to

160*3

87*4
to

178*8



fab le  V

0* H* standard t»* t e s t  s ample (PoXlutefa* Lot #9010070}
Ch@ri©iil© aensaotrophiii

.Assay. f  Frog sp e c ie s  -  Kane Clamltsns

D#t# •  Jmly 7 t 1950 Tlaes nm& «* fo u rth

U* M* standard l e s t Sample

ifeV9* Wt*
in  c®* 
o f  frog®

Pose in  
I *IU per 
&&• frog

!@* p o s it ls #  
out of to t a l  
In je c te d

Ate * »t*
in  Obu 
of frogs

Dos#
1*0*
m *  »

in
per

frog

Mo* p o s it iv e  
out o f t o t a l
in je c te d

26*8 0*17 3 /2 0 28*3 0*17 4/20

05*t 0*95 10/17 01*5 0*05 11/17

24*0 0*50 14/®> 88*8 0*38 13/80

Rem t i t s ca lc u la te d  by fo llo w in g  meihoda

S ila s  Irwin (End Approx*) lAMMMM
Mil 4*2X78 4*4511 4*387

tors 4*7770 4*8994 4*430

crbtIM 1*390 1*2787 **

<rbTS 1*380 1*2964 m

be 4*4007 4*6722 **

<rbe 0*t82© 0*9104 **

X5R50 m 0*268® . 0*97

m m  ts 0*0404 as 0*838

Potency o f T*S*
A i l l  terms of U*M# 

S td  * in  X * u * /mg •
111*9 ' 111*7 113*4

Pettway-. i n  t# w »  ■ 
B o f  int.* 3 fed*" in . 

i* v * / ®g* Cl*01 it
¥atae  o f a)

lld*G 119*1 U 4 * i

F id u c ia l lim it©  
€ of Potonojr in  

I  * F » /mg •

06*2
to

148*0
97 *8

to
144*7

83*4
to

184*0



T ab le  VI

U* M# btaudard vs#  T eat r*am>le (P o l lu t e l n t P ot ,715458*8)
Chorionic ooaadotmphla.

Pat# «* July 14* 1950

Fto§ Spool® a ** Kane Clandtatt* 

T im a u n i  «* F if th

¥* M* standard ft*at Sasspl*
Aw* 9t*
in  Out* 
o f  i m p

Poo# in  
I*¥# pa** 
gi&* I fe g

m *  p o s it iv e  
out o f  t o t a l  
ln £*eiad

iiV 0 # ii'ii t  #
la.. Cta#
o f fro g s

i-oao la  
!# ¥ • par 
g^* frog

20* p o s it iv e  
ou t o f  t o t a l  
in je c te d

2 1 .6 0*17 e/2 0 22*5 0*17 0 /2 0

19*1 0*26 xoA 7 22*0 0*20 12/17

2£*S o a a 17/20 22*5 0 ,3 8 18/20

Baaulta c a lcu la ted  by fo llo w in g  m thoda

m s E a a n t t i
fe¥M 4*4545 4.4380 4*430

OTS 4,4009 4*3778 4 .410

<rb¥M 1*283 1 .880 -

a-bTS 1*530 1.338 4*

bo 4*4888 4 .4078 m

trbe 0,9237 0*8841 m

PR8Q UM 0*2257 *» 0*226

PH60 TS 0*1945 *» 0*1950

Potency o f  T*S*
M i a  te r m  o f  ¥*M* 

SM* iS  X#P#/flg*
116*0 U S .8 115*9

Potency la  te r m  
B o f  l a t ,  Sid* la  

X*¥«/*tg« (1*01 a
-Value o f  A)

117*7 116.95 117*06

F id u c ia l l im it s
a of' Potency m  

1*(I */mg#

90*0
to

155.7

89.S
to

188*9

84*6
to

168*7



Tabl® 7 II

B* if* standard va* f a s t  Sample (P o llu te  to* Lot f/X54S2**25
Chorionic G onadotropin

Aoa.aar VII Frog Speeiaa * Han* G tm A tm m

Bat® -  July 21* 19$0 Tim®a uaod ** S ix th

Um 1* Standard Tbafc Sample
mm* Wb* Don® in  
l a  do* i#u# par., 
o f  frog*  gn* frog

KO* pMltiWft
out o f t o ta l  
in je c te d

Ay®* wt*
in. On* 
o f  fro g s

l>om in  
l*o* par 
gx&* fro g

lie* p o s it iv e  
out o f  t o t a l
In jec ted

22*2 0*14 .9/90 . 18*0 0*14 4/BO

19*6 0*91. e / i t  ̂ 21*6 0*21 10/17

22*4 0*54 15/20 21*3 0*54 16/80

if# amit® oalw ulatod by fo llo w in g  m thode

BULao Irwin (2nd An®mMml h

box 4*5626 4*7876 4*54

OTS 4*8079 4*3274 6*08

<rbtJH 1*128 1 *172 «*

<rbT3 1*20 1*163 mm

b® 4*2894 4*5125 m

<rb® 0*8465 1*140 mm

DR50 TO 0*2512 mm 0*255

DH50 TO 0*1865 mm 0*807
Potency o f  T#S* 
in  torsui o f  0*1* 
S id  • l a  1 * li * /i$fj#

112*0 X1S*5 115*5

Fotonoy in  te r m
o f  to t*  Std* in  
l*U*/mg* <1*01 x  
¥alu® o f  A)

115*2 114*0 114*6

F id u c ia l lim it®  
o f  Potency to  
X.O./iag.

86*4
to

149 .3

80*0
to

154*3

85*5
to

150*1



Tablo f i l l

0# Mm *»# T O S ta® plO  ( A*Kok* 4  E# Lot £08040}
Cttorloaie Ooniidotî pkiiia,

V III frog  Spool** •  'Amm p lp loa*

L*tO ♦ Soptoafeor I f 1000 T im s uaod •  F ir s t

u* Mm £t«a&«na f* * t  Samp!*
Awe* wt#
In um*
o f  frog*

Ppm in  
1*0* par
ipa* frog

Mo* p o s it iv e  
out o f t o t a l  
Injoetoci

lf# »  ®t*
In 0&* 
o f  frog*

Do** in  
1*0* par 
go* fro g

Ko* p ositiira  
out o f  t o t a l  
in ja eto d

30*9 0*7 $ /m 34*9 0*7 3 /20

04*0 1*1 10/ i r m*M 1 *1 11/17
56*4 1*7 16/20 33*4 1*7 17/B0

fio m lt*  e* lo u l* to 4  fcy fo llo w in g  a i l M i

4*-;

MM 4.858S 4#M 67 4*10

m% 5.3018 6*4009 4*33

<rbm 1.806 i*&09 **

<r WPS 1 .214 i# a t t *»

3* 5.1306 s a a i t .

<rbo 0 .8537 0*8714 «*

DE30 III 1 .083 a* 1*1

BES0 73 1 .088 mm 1*04
Potoxojr o f  7*3#
i n  tarm* o f  U*M* 
3td* in  lmU«/mgm

106.5 103*4 106*7

Potoxey In  to r  ms 
o f  xat* std* in
IrnUm/m* <1*01 *  
Valuo o f  *)

106 .3 106*46 100*7

F lta o ia l  l im it*  
o f P a to u ?  In  
I .U . /* * .

@4.3
to

134*0

84*3
to

137*37

76*0
to

146*0

Hot* i O rig inal a mp3* was &lluto& & tla o *  fo r  tfco purpcao 
o f  tM i aaaa?* tboroforo 10-6*45 x 9 « 008*00 X*TJ* 
par ag* o f  fo o t



fabl®  xx

U* St* standard va« f a s t  Sample U .K sk . & H. Lot*U414)
Chorionic Gonadotrophin

Assay IX * Frog S p ecies * lisa© plptaxui

Pats ** September 2 # 1950 fli&ss used * F ir s t

9* Um Standard f a s t  Sample
Av®. f t*  Dos® in  
in  Cm* 1*9* psr  
o f  frogs gm* frog

Ho. poaltiv®  
out o f  to ta l  
in je c te d

AM. f t .
In O&i. 
o f fr o g s

Dos# in  
x .u . par
gm« frog

Mo* p o s it iv e  
out o f  t o t a l  
in je c te d

3 6 .9  0 .7 8 /80 3 0 .3 0*7 6/20

3 4 .3  1 .1 10/1? 3 2 .0 1 .1 l i i/1 7

3 6 .4  1*7 16/20 32*6 1 .7 16/20

Result® ca lcu la ted  by follow ing, methods

B lis s  Irwin (End Approx.) I I tc h f la ld

b m 4*8533 4.3557 4 .10

ms 4.7600 4*5603 4 .36

<rWM 1 .306 1.209 m

cr MS 1.361 1.247 m-

be 4*8087 4.6110 -
<rb® 0*8714 0.8630 **

JDH50 m 1 .083 m 1 .1

mm fa 0 .8861 m 0*39
Potency o f  f .S *  
in  tom® o f  0*M# 
s td .  in  X•&*/■£•

122.5 123.64 123.6

Potency in  terms 
o f  I n t .  Std* in. 
I .d ./m g . (1 .0 1  a  
¥ala® o f A)

123.5 124 .3 124*8

F id u e le l l im it s  
o f Potency in  
I.U ,/m g .

95*8
to

158 .3

93 .34
to

160.1

87.04
to

176.5
Mot#! Th® d ilu t io n  o f  f a s t  Sampla was l / S  as am el* as that fo r  

tbs standard because the f a s t  Sample had 1 /5  th® potency  
of the standard, th erefore  124*8 * 24*9 1*9* per ®gu o f  
f a s t  S a m p l e  I  :



f*b l*  X

X ntoraattoaal stan d ard  ▼»* 39 a t Sampl® {Ji.Mak* & l* to t# a .i5 4 Q )
C torlon le ck9»ad&tapopiiiik

M W  X Frog Spa*to a •  Kan* p lp la m

Pa to -  Saptomtor 4* 10SO f t e s s  ua&d •*

XntomatleitaX

3; **v2 fo n t &aopto
jar®. i t *  I'Os© in Bo* pas I t  lira fur#* fit# Boa® in  S©* p o a itlv a
In Ow,0 1*0# P#P out o f  t o t a l In am# l*tf* pa* ant o f  t o t a l
o f  frog® pi* fra g lnjM to& o f  fro g s I P *  frog  in  Jo ©tod

50#1

55*5

0*7

x*x

1*7

07*0

©A?
15 /2 0 36.1

0 .7

1.1

1.7

1C/17

lV © 0
ppgfi

Rasttlta oa&mlatad- bjr fo lio ^ in e  mattod#

B llaa S i l l L lta h fto ld

bs 4.9001 4.9265 4*t0

MS 5.5549 3 ,9189 4 .12

<rbs 1 .898 1 .880 m

< r|B 1,876 1.165 mm

to 4.8808 4.3764 -

<rto 0 .9097 0 .0850 mm

mho s 1 .179 - 1 *80

DfiSO TS 1.080 *»■ 1 .1
F o to n o y o f T*S* 
In i . a . / « g . 100.4 109*5 109.0
FldnelaX lim it®  
o f  Potomojr in  
l .U ./m g .

01 .7
to

146.5

54*07
t o

144*#

70*9
t o

150*4

Ha t o 1 o r ig in a l aampto was dllm tod 9 t in t*  fo r  to® purpoaa 
©if bhta aaaay* tlimraifona 10©,5 *  9 *  ©85.5 I .U .  
per mg. o f  Tea© Ssjuple.



fabl# XI

In tern a tio n a l £fe«ud«r$ vo#''a#- M* i>t«ndard 
Cborlonle Gonadotrophin

Msaar JCI

Date <* September lb*', X§5©

Frog S p tt i#» * Hi m  p ip ien s  

,5 1 « ii use#- «*  ̂Fourth

In tern a tio n a l Strig&srd i * *>t  sndord
£90# »##
i  n On# 
o f  f r o p

Bose in  
1*1!* per  
gft* frag

Bon p o s lb lw  
out o f  t o t a l  
Inject© cl

JttO* »t#  
in  dm* 
o f  fro g s

Booo in  
i#tf# i» r
fp* fro g

no# r o o i t i io
out o f  t o t a l  
in io o to g

» # a o*f V so «B3*0 0#? 6/^0

OT.a 1*1 9/V t *4*7 i . l 10/17

118*11 i * f 16 /20 33*t i * f 16/SO

H e so li#  e a lo u l t io d  b$* fo l lo w in g  w th o d a  

B U «I

63 4 , 7 m 4.3403 4.325

60H 3.9368 3.9387 4*389

1.166 1.160 -m

^Blii 1 .170 1.146 m

be 4.6680 4.1297 m

^be 0.3261 0 .8292 m

DR50 S 1 .036 . i* o s

i>e§0 m 1 .014 ■m 1#0S

f'otonoar o f  b»V# 
Sfcd. In' 1 .0 ,/m g . 106 .6 10**1 103*9

J’lA u cln l lim it!*  
o f  Potaacy in  
I ,U ./m g .

81 .68
60

133.37

*r#«a&
to

140*9

80#*
to  

I  »9#7



Saptamber 21, I t i fiats » rifi

y* m# 3t «&&*#& lost Simpls#
A# o « ti
In Oa#
Of f  SN&gl

i bos# in &o* p o s it ip
I*U* f»** out of tots

# AV# # si t#  
I  in  Otau 

o f  fasog#

bos# in »€> * 
1*0* p#f* out 
gm# frog  inj«

p o s lt lv #
o f t o t s l

51*2

1*1 1.1

1*7 1 9 / m

E# s u its  c& lsulstsd  tg  re lie v in g  method#

b h #^ Irw iti.. JM & .&p.i*0x»Jr L itc h r u ia

4*5004 4*5776 4*30

bTC $•0428 6*0579 4*58

crbUM 1*546 1*150

crbTS 1*412 1*1403 ***-

bo 0*0360 * -1 &.■’?*>w * sr ■— *

<r bo 0*0740 0*9120 4#

0H0Q IB! 0 .9320 **# 0*90

TH0O T£? 0,9016 0*84

P o ten cy  
i n  t# » i  
Bid* iai

C# I A « w O'
i o f  0*1® * 
I gj */®g#

106 • •
1 0 6 , 0

107*1

or in t#  SW»
1*0 #/kf:,* ( lfO l %
Vain# or A)

107*0# ,1

*tkt*
llo M eia l H a l t s  
o f  Potoaey in
X#U m/i&i*,*

i#*X#
t#
>4*91

♦«
to  

*6

77 #6

fmmpX© was <tllut»d 8*S B £C&  
'*0 ft §1 x*y*



Tables XIII

Comparison o f tha potency o f cborlon lo  gonad©trophlia a* dstartalnad 
by UBlng mala frog* and famala rata*

Potanay In Intarnatlonial Units par
£o* ox tluwa 

asaayad
«*ala frog  
mateod Eat matfeod

Farcant d ev ia tio n  
o f fro g  potency 
from ra t potency

A*Mek* H* 
Lot.*64373 1 09*4 100.0

a 97*6 9 0 .0

5 106*1 m

Araraga 101*03 02*4 f i . e i

iUMok. & E* 
l*t#58540 1 958.0 1000*0

985*5 875*0

z - 880*0

Average 971.5 921*0 45 .43

a.Mek. & h*
Lot#11414 1 24*0 10*4

2 ~ 18*1

Jnra raga 24*9 1 8 .0 +32.4

iV*Mcfc # &■ H* 
Lot*B69888 1 680*5 673*0 +2.07

Jtotat For the data on fro g  assays ra fer  to  tab laa 1* IX,
X If V III , x, XX, XII* Th© raau lta  of tha r a t ' aaaaya 
war# m ppllad; by-Ayaarat, Moixanna & Harrison Ltd*,
■Montreal* Canada*



XXT

om nm im  t»s«g$

Smmplmt A#Mate# *  H*L©i#MS?t Baioi <ftim 14* 100®

Frog Spoof* at Han® elam ltans

Lqs© In X*C*
per gsa* f m

Mo* p o s it iv e  ©m% 
o f  to ta l  in je c te d M  60

0*4 8 /#
0 ,6 4 /6

0*0 8/ e 0*48 1 .0 .

1*1 8 /8

1*0 8 /8
SanpSot A#i®k* 
Frog &poelost

*  S /iJ f t l ls iS li  ""»»*• i
Emm pip  ion©

<Sugu»t 8 7 , 'i860

£©«o 1m x#u#
P0* #©* f*0g

Mo* p o o ltlv o  out
o f  t o t a l  imjo e tod BB 60

0*0 1 /8

0*0 1 /8

1*0 8 /8 1 .1 1

1*0 8 /8

1*4 8 /8

1 ## 8 /8

Samploi A.Mok* 
Frog sp to io o i

& H* L ots'll 414 
Bone p lp lo N

0Ogtft«t 87* 1000

Dose in  X*H* 
per gm* fr o g

Bo* positlv©  ©at 
o f  t o t a l  in je c te d M  00

0*0 1 /8

0*8 1 /8

1*0 8 /8 1*00

1*0 g /6

1*4 8 /8

1*0 4 /8


