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IWTHROLUCTION

The neoay of chsvlonle ponadebropaling usod fer gllaleal
surposss Lo time consudn, sl SAJoL8lve. o0 G0Tasd JOneraie
1y used Jor Lhe papposc is passd on the "vaglnal sscer” reace
blon using lusatire Jemsly rots, as recommadew oy tho cermanent

commalazlon on Hleologslcal Ctandaspdisation of e wezlita Lrpanizae
lonm of ihe lea us of Hatlous {(42). ke prosent lavesitigation
was uncertacen o asvelop an gecurate, chesp suu repld sethed
of assay wslpn? the salllelalnind {ml) reacklicon on nrle ross,
il te coenpars reasuvlis Of geveral ausays oy ik proposed male
fros technlyue with tic poteacy a8 woberuined by the rat vazlnsl

3mear @ thod.

Lo GORADQTACYHINSS

NGonedoteporhle hormonss may ba Alvlded into two minin oroups,
ong of vhieh lg ferived frorm plitnltery ond the other from living
eheplonle tlnpue. The former Ineludes those obtnined Jirectly

the hlocd mnd urine of pormal men ond vormen sl PANCPAULSS o
The seccntt croeur of ronsdetrorhine conslists of setlve neterial
of the vrine or bleed of womor duvreln. rregnerney ord of the blood
of presnent rares (184),

fntericy T"itniteory “onadetrerhinag: ITn the serly work of

trornar (4) on the effzeots of ayrophysactomy In fore, chrophy

of ~enitel orreans was seocn. Peeng and ble ooworlovrs (48) ghowe
2d enlerrawent of ovaries ond axceassive luteinliretion 1 normel
rets tresates with ritultery extracts, end letsr thigas investisge

tors indlested t&a chemicel diatinetion of the zensdotrophle



factor {row btus yirowih prusoting factor In the axtrscite sgtant
advances In our kaowlodge of itoe gonasdobroplhins Lave Leon
stizulatod Ly tao developmsat ol tscinigues ior hypophysesctomy

by Vvarlous worigrd asing varionsd solmelse Lo LugT e e it
{117) snocuascsd hat rats could be cenvealantl; wypopbyssctosligw
g anG tioaelt bals opersilon ceused slropay oi tiw gonsdsze 086
aliacts couldd e reverseso Ly lie fumplantaiion ol rat Jitulitarlesg.
@u?g i Lag secent wora ls Lasgd on Bhls.

w9 BL Priglosse Lad boon meus 1n lae irettilcaation of
Balgricr plilallteary sxlractae. i@ saparetiesn ¢l Luo Lorsdass has
begon scnleved LYy iracilicned preocipliebtion wiliu orgenls sclvents
anG lnorgende sslis, ste Ly cdjustment of the pue /4 Jgtalled
accounlt ol tuols wors Las Lean Jiven By Li oand avans (D5). st
dgest thres gousdictpopile lWrkones have esno lsolsted Ifrom crude
pltultary extraclta., Tiey are the follicle stlimulabii Lormove
{rid), the lutelalslin, ooruone (L) scmetises referred Lo us
the intsrstitiale-celi-stlaoulesting horoome ({0.k) and lutsotrophie
nersicne {(prolscbing lectosenic normone) (lid).

o6 dsclutlen of .. in glosctropucretically neuo_ coons
state irxun soeop plltuitarles Les feon studeved ondy ressenilly by
i et ade {(LEde ile cided funection in tos leumsele i bo Llanduce
sevelopmant of Lhe oveslea follicles G e toe polov of ovula-
tion, anu in tae nale tue wvelcpment of ssudalisrcas tubles
and peinialbsice s a;@?m%i&aﬁaﬂﬁiﬁh LE pare 4t wows nel ceuse
ivtelnigation directlys an 2nimct saldueds lulelidzat.on may
oucuy sveltualiy vus Lo Tue Jlibersilon of i fros toe wolssds?
own pitullarye 4l wee cace Dellevee lhel coi Cawssa tow release

¢l estrogens Lrom Ltus warzes, bul tiewre Jlu svideince toal pure
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preparations 4o not do this in hypophysectomlssd rats snd that
a small smount of LH must be present for this effeect to ocour.
Pure FSH has thus no #ffect on the uterus. The gonsdotrophins
in the urine in female csstrates, or st the mencpause or in the
male urine are probably meinly PSH mixed with & little LH (64).

The luteinizing hormone (LH or ICSH) ha# been obtained in
pure form es & single homogenous protein from pigls pitultaeries
by Chow et al. {854) and rru# sheep's pitultaries by Li, et al.
(86)s The hormones from the two mources, identicsl in their
blological actions, are distinct substances which dlffer
1mmanciegianlly end in their ehnmiﬁai»prﬁﬁerkiaa sueh as molecus
lar wolght, iscelectric polint, and amino seld composition. It
stimaletes the interstitial 4«31; in the pgonads of either sex
of rat. In the male this camuses the releesse of androgens with
seocondary effects upon thas prostate end the seminal vesicle.
In the female the effect depends very much on the presence of
follicles in the ovary. In young hypophysectomised female rats
there are no follicles and, though the effect on the interstitial
cells csn be detected hlastologieally, there 1s little or no
increase in the welpght of the ovary end no relesse of eatrogsns,
If such rats are first treated with FSE to form follicles, the
injection of LH causes ovulaetion, luteinization, end the re~
lesse of eatrogens. Thie i1s eslled sometimes the synerglstic
effect (64). |

Luteotrophin (lactogenic) Hormone: Corpors lutea formed
under the sction of FSH aend LH do not seorete progestercne une
t1l stimulated to do so by a third substence present in the
extracts of the snterior pitultery. This substance is called



lutectrophiiin, but it sescme to be identicael with lactogenle
hormone (A)e

liumen Chorionle Gnﬁaﬁatggﬁhln {GG): The first known

naturelly ecccurring g@naaetrnphin waas that found in the blood
and urine of preznant wwmta, and:arig&naixy'aaweﬁ Prolan by
tsoheim and Zondek (3). Its presence was detected by 1ts edbllity
to produce precosiocus meturity (estrous, fellicular development,
evulation and luSeinization) in immature rodents, rats and mice
within a peried of 95 houra. That 1t differs Irom gonsdotrophio
hormones of snterior pituitery origin waz demonstrated by Evans
et al. (46) (47)., Histochemicsl studles of %“ialocki and

Bennett (132) indicated that cytotrophobsst is responsible for
its sscretion. HEvidencs from tissue culture ls in agreement
with other evidence in showing thet choricnicepithelis, produces
the hormone (83) (78). Chorlonic gonedotrophin, or CG is now
the gensrslly ascepted sppelation for the hormons.

Clessson et al. (28) clailm to have isolated e pure,
oerystalline, slectrophoretically homogenous product, Hatsman
et sl. (82) have described s simple method for the sxtraction
of CG from pregnensy urine, and practical in obtaining a large
amount of hormone for further biologlical and ehemical inveatige-
ticens, Thelr procedure 1s briefly as feollowste

Urine obtained during the firat half of the pregnsncy is
chilled filtered, and scidified to pH 3.5 with glacisl ascetic
acid. After filtration the clear filtrates is percolsted through
& column conteining Persutit. 4dsorption is complete when 10
litres of urins per hour sre passed through a colum heving a



diameter of 4 inches snd contelining £ kg. of Formutit. The
column ia then washed with ceold distilled weter until the
weshings sre neutrsl and practieslly ccolorless. Ths horwone
is then eluted with 387 ethmnol contsining 105 smxonium scetate.
The hormone in the elute is fraeotlionelly precipitated with
ethanol. The bulk of the sctivity precipitates st 70 or 785
ethancl concentyation. 7The hormone thune obtelned contalns a
potency as nigh as 8500 1,U/mge

When preparstions of CG oither from placenta or from
pregnancy urine are injected inte lumature females laboratory
enimels (ret, mouse, ote,.)} they produce an effect on tha cvaries
practically identical with those produced by the pitultary
gonsdotrophin 1CSH (maturation of follisles, formation of corpera
lutes)s But if tested on the hypophysectomised animal these
results do not ensue. The CJU injeected into male m imals,
stimulates an incresse in size and number of interstitisl ocells
of ths testis. 1t 13 not the sems hormons as obtained from plg
or sheep's piltultary, but might posalibly be identical with human
LH (96).

) . Thias 1a formed in
squine placenta and cobtalned from pregnant mare's ssrum, It
differas from all the gonsdotrophine in the fect thet it is not
exereted in urine (124). iIn the normal Lmsature snimel, the
hormone shows both follicle stimulaetion and corpus luteum forme~
tions Ita main offect on the overy is like thet of P5H, but
large doses ceuse lubtsinization even in hypophysectomised rats.

Its maln effect on the testes 1s like those of LE end human
cG (stimulstion of interstitial arwwu with liberation of sndrogens).
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Seminal vesieles ere strongly stimulated in the hypophysectomlse
¢4 mele snd spermatosoa formation may ocour (48)e A prepara=
tion econtsining 12,000 te 13,800 I,U. per mg. has beon made (98).
£11 the four gonadotrophlic hormones (IC8H, POH, P¥S, end
&) sre prepared in dlfferent dagrees of purity. 211 sre glycoe
proteins, in sddition to the amine zeld conatituents, the aube
stsnces conteln hoxose and hexosemine. Dlestruction of carbohy-
drete yesidue by enzymes ceusss ilnsetivation of the hormonss.
Similarly, modification of protein groups decreasss the gonado-
trophie activity. Thus carbehydrate as wepll as protein parts
are essentlial for the physiologicel action. Presence of rrosw
thetic groups in these hormones are not indicated. The complete
composition of the gonedotrophins has not yet been reveamled (87).

Il, PHYSICLOGY OF ALK FROG REPRODUCTIVE SYOTENM:

The enetomy and histology ¢f ths reproductive system of
male frog Kens pipiens have been thorcughly studled by Hugh
(108}, but it saems necessary to desoribe here some of the
phyaioclogy of the male reprcductive aystem in order to undere
atanéiaha mannayr of sction of the &pnaﬁaﬁrephina on thse male
froge o ;

The breeding seamson of the Horth /merican frog (Rena pipiens),
1s usually from the lsttar pert of February to April. The
maturing of the spermstogxoa and the appearsnos of sexual instincts
of mele frog, is correlated with en increassed development of the
base of the inner diglt of the fore leg and an enlargement of

cortain muscles which are concernsd in the clssping reflex - in
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which the mele frog mounts the back of the femsle and clasps
her tightly aebout the pectorasl region with his fore legse The
clasping rariex'has Eaén'ahawn,tc be & true sscondary sexusl
ghnraezsriatia and is dependsnt on the pressnce of testiculsr
‘hormones . It{ig»ai#ﬁ;dgpanégnt on ‘the gn#aribr pitultery
gonmdotrophic hormones (115), The ventral surfess of the male's
body, especially ths peotorsl reglon and ventral surfsece of
forelimbs, are sensitive to the femsle snd csuse the claeping
reflex., The stimulastion spresds from the skin anéd scis directly
on the maseles the sensory nerves and the central nervous sys-
tom are not necessary for the resction. The oviposition move=
mants of the female excite the skin sress of the male and csuse
the e jrculetory pumps (94).

Fearly all frogs and tosds use asmploxus wilthout internal
fecundation = 1.0. the male clesps the female until spawning
is over. Ths dlischerge of sparmetogoe i3 presumebly under the
influence of the lutsinizing hormone (LH), secreted by the
snteriocr pitultary probably in response to nervous stimulstion.
Just whet definite centrsl nsrvous psthways are involved 1ia not
known, but no other type of stimulation, including the axcite~
ment casused by hendling, is known to release LH (17).

Hoble and Aronson (94) believe that a complex of favorable
environmantel fesgtors stimulete the anterior pitultary in both
sexos slmulteneocusly, shortly after emergence from hibernation,

In 1929 lovasaey and Lasesnc Gonzalex (74)showed, that in
mele tosd (Bufo arenarum Hensel) liberation and expulsion of
spermotosos are eontrollsd by the anterlor pitultary.
de Hobertis et al. (38) in 1948 further showed that injection



of pitulitary gonedotrophing csuses spermatogensesis st any
asascn of the yesr.

in controlled e xperiments these and other investigators,
notably Bugh (104), have followed by histologieal examination,
the effects produced on the testes. The apermatozoan normally
lie in clusters attached to Sertoli cells. The effect of
gonedotrophing is first signaled by swelllng of the Certoll
cells, followed by detschment of askelns of spermetoscs into
the lumen of the seminiferocus tubules. Thess svents oceur
rapldly, are evident in 10 minutes, and ere completed within
half an hours The mature spermstozos next pass quieckly through
the vass deferantia into the ureters, whence they may be volde
ed or stored temporarily in ths bledder.

It has besn suz:ested that the peritonsal funnels on the
ventral fece of the kidneys mey c¢arry the Ilnjected hormone
directly into the blood stream (105). Whether the snterior
pitultery hormone scts exelusively through the eclrculatery
system has not besn esteblished (106) .

Rugh (1@5) auggeste that the mechenlsm of 11h0r&t1n5
spermatozon frﬁm Sertoll eelis by the anﬁ¢r10r yitait&ry hormone
may be dus to the stlmulation of the muscular contraction of the
smooth muscle fibers in the stroma of the teates, foreing
mature spermatogca ocut of them into the vesa offerentis.

¥ithout discarding the posalibllity of en incresse of the
museulsr contraction of the testes, de Robertis et al. (38),
found thet the release of spermetosos is due to hypertrophy of the
Sertcell eells and s progressive veacuollimation of the cell with
the sploal cytoplasm by the action of the enterior pituitary

nOrEONS »



1il, METHODS OF ACBAY:

3ince the diseovery (3) of the gonadotrophie hormone in
humen pregnancy urines, a varisty of sssay methods have been
used by different workers for quantitative determinations.
Kearly all investigators present the value detsormined in terms
of units; rat units, mouse units or rabdbit units, It 18 however
rersly possible to compare two results of eessy with the asssurance
that the "unite® are at all comparsble. Studles on the assay of
commeroial gonsdotrophin preparstions {280) (33) iﬁpﬁuazno the fact
that no comperiscn of eetivity is posaible b@@ﬁasa of lack eof
uniformity of the assay methods employed.

in an sttempt to lessen confusion in this field, the Fer-
menent Commission on Blologlcal Standerdisation of the Health
Organization of the leagus of Hations adepted an internstional
unit for zonedotrophin in the urine of pregnant women asnd that
in pregnant mare's serum (48). For both subatences, thn stendard
is & mixture of six prepesrations of gonedotrophine. This 1s still
the standard but U 5 P 1z developing its own standsrd.

For pregnancy urine gonadetrophin the international unit
{(I,Ue) 18 dofined as ithe "Spsoifiec asctivity of CU.1 mg. (100 gemmes

of the standard prepsration} for pregnant mare's serum gonadow
trophin the I,U. is C.25 mg. (280 gesma) of the standsrd prepara«
tion."

Twe types cof tests can de used for the determination of
gonsdotrophin hormons sctivity, snd thus for the comparison of
preparations of unknown poteney with atandard preparations.
According to the leaguwe of Nations Memorandum these tests should
be based either on (a) the obssrvation of a direct or indirect
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gonadotrophic effect as shown by morpholoziocsl changes in the
gonads, or on (b) the cobservation of sscondary changes in the
accessory reproductive orgens, in animals not deprived of their
goneds, When the second type of test ls used, the ebsence of
subatances diresctly ceusing sueh chenges in the sccessory re-
productive organs should be assured by control tests on animals
deprived of their goneds,.

In the methods that have besn propeossd for ths dlological
assay of chorionieegonadotrophin (CG), the test animals have
usually been lmseture or hypophysectomissed rats or mice in whieh
cireulsting gonadotropbing were lacking.

Mothods have bean Dased on cbservation of the presence of
corpora lutes (3)(280)(32)(566)(83)(97)(102)(114)(218)(130)(131)3
inorease in welght of ovariea (8)(32)(34)(50)(52) (56) (66) (186)
{(127), increese in weight of uteri (20)(34)(37)(38)(40)(82)(78)
(85)(109)3 increase in weight of aseminal vealcles (10)(32)(34)
(35) (84) (109) (1268) (188)3 veginel smesrs in rate (8)(21)(87)(38)
(34) (68)(66) (10%) (128)3 vagingl amesrs in vitamin 5 deficient
rats (69)(70)3 ovuletion in the radbbit (&8)(78)(107); ovulation
in Xenopus lsevis (£)(9)(30)(129)3 increase in welght of the
prostate zland in male rats (35)(84)(9¥1l); ovarien hypermie in
rats (16)(134)(135)(136); releese of apermatosca in the male
rrog (6)(&8),

Estimates of gonsdotrephins in Llood, urine and tissue
extracts are sometimes required inm physiological and elinical
research, Chorionie gonsdotrophin is acmetimes present
during pregnancy in such overwhelming smounts that bleod or
urine can be used dlrectly without extraction, but more

often 1t ia necessary to make an extract in order
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to reduce tihs bullk and remove toxle substances and other hopre
mones wileh would interfere with the test. The methods uweed
include presipitetion with sleohol or soeteone, adsorptiocn on
various rosgents, salting cut with sulphetes, and preciplitation
with tannie aeid (18). One simple method whieh has been found
satiafactory for human CG snd for the gonsdotropbins in urine
after renopsuse, involves asdsorption on faolin as recommended
by Seott {108), followed by preciplitation with acetons (36)(Sl).
The sdsorption lesves most of the salts behind end the ascetone
removes cestrogens. 2 litre of urine can thus be concentrated
to sbout 400 mgz. of s0lld materisl ocontaining all the gonsdo-
trophin, snd guantitliss corresponding to 200 wml, of urine or
more can be injected 1into smoch animal.

The first attempt at quantitative asssay was meds by Zondek
snd fecheim (133) in 1987, They employed the vaginal smear
mathod of Allen end Dolsy (1) end Allen et, al. {(£) based on
the discovery of Stockard snd Fepanicclaen {(12l) of the rela-
tion of veglinal changes to the cestrous cycle.

4 separate test was proposed for the fractions designated
by them, proclen A snd Prolan Be They inject subocutanescusly,
during &6 houre, six portlons of the materliel into albine rats,
four to five weeks old and welghing 30 « 356 ge The end polint
for prolan 4 is vaginsl ocestrous reesction and folliculer meturity
one hundred hours after the first injection. The follicles
should be emlsrged and filled with fluid asd the uterus hypereemlc
and £illed with fluld. 7o test for prolan B, the "luteinizing
factor” injections are mads into Lmuature mice in @ similar
manner tc the sbovee. The end point is an snlerged hypesresnmic
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overy end with projecting .utein dodles, the uterus 1is thin
and unchanged snd the vaglnsl responzive iz negative,

Fets or mics can bs used for prolan A} but only lamature
mlce, three to four wecka old, welighing € « 8 7, should be
veed for prolan B,

For mixed meterisl (Prélan £ anéd 3B) the vaging should show
a posltlve smesr, the ovary exhiblt lergs follicles and corpora
and "Blubtpunkte®, ths ulerus should be swmooth, hypsrsemic and
some parts filled with sseretlion.

Zonda: describes the unlt of sotivity ss, "2 mouse or
rat unit of prolen is the emallest amcunt whieh, Givided inte
gix porticns and injeeted durling the course of 36 hours, will
bring on ihe vaginal ¢estroua reastion and follicular maturity
100 hours after the first injectlieon,”

Janssen end Loeser (76) estimated the lutsinising power
of snterior pitulitary extracts, using production of corpora
lutesa as the end point. Thls was the first blologlesl method
to be deseribed for anterlor pltuitary extraets, which also
includes a prﬁpaaai for a atendard prepsration. They used
fumshn{raxssﬁf §9 455§ Ees iﬁ ;a&d'ia.a g&nug;“‘gnﬁh.rg$ was
injected six times with the prepsretion to be i.staa, the
injections being meds into the peritonesl cavity at regular
intervals of elght hours. One hundred hours after the firet
injection the rate were kllled and the ovaries were removed
to formol sesiines Then they were embedded in pareffis snd the
ssotions stalned with bematoxylin end scein, 4An exemination

was mede for corporas lutea or atretic corpore lutea.
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Thess auahﬁpﬁf&etaﬁwiahd'a au?¥a relating the dose aed~
ministered Lo the porcentag of rabts in whileh corpore lutea

wore found, using a powder prepared by extracting Lresh anterlior

*\\Qitnitari$a¢ Paloy thds ourve ss the standard they Jdeteralnmd

the awount of luteinlslos hormouw present iu the pregnancy
urline ssmples.

fKennady (83) employs the mouce as & test snimsl bDocmuse
*they are more ssnsitive to prolsn B," The overies of the
animel are esxasined maorcscopleally for blood-points and corpora
lutea, in doubiful cases wmicroscoplie exeminetions ia mads. Ie
considers the sooursey of the "mouss unit” fr@ﬁ e statiaticoad
point.

lipwe mod cowworkers (102) claimed that the use of lumature
mice is less practicel thau tls use of rats sud no more securate
then other methods of sssays Uping s commercial product of
Cele {Antuitrin 8), they found that four of thelir rat units
(baasd upen production of covpora lutea in the ovarles of 30
day old femals rats, 26 day old at tho start of injection! are
equivalent o one Ketsman and Dolay (80) unit ( mouse vaglnal
smear), In s slmilsr mencer they found that the rabbit ovula-
tion unit of Friedmen (58). is equivelent of 1 HeUs per kige of
body welight of rsbbit.

Several workers (114)(118)(130) have determined the smount
of gonadotyopble hormone present, both la urine and bloed during
rregnancy, and in late pregnancy toxemie using corpora lutea
a8 the end point,
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o> I 5 AR SR ) e S m ST VRN
Sl b unag Damith {lsi.a‘.a} waat 10 - 31 Ga gy b old vaie Lu whilebh

s,

gorpers Luites ab 20 hours were Ccunscderad s s posltive rew
4 ongte LOWeVey a8 these authops point oud, tue uss ol serum

sxtrecots Ln @iotnbs ol £ CCay LeO Coe 2dve clprore whills Ol7,

b3

Tebfiy nnd Ced e slve only follicular rosponss. be iowest
value Ul snd O.d coe apsin give lutainizastion. Ll sepen thus
would contaln sithwr 100 or 1000 J.Ue poar cublic cgntlieltar.

The suthors state ithe cscneentraticens at shlch the ssrum values
show wide veriationn, Dut It snppesrs Aliilceultd particalsrly to
doter:ine w.leh L8 the first end polnte

Seversl investligzaters (5)(20)(8&)(34) (1) consider that
the corpus luteum meticd 1z wnwatliofagclory Jor sstlnatlng the
cenafotrophiie pobiviiy, sl should Lol 00 COLELGBTOC.

“he corpus luteum end odnt ds not cleer cut (L0}, since,
an exssinatlieon of ovariss wuder 10U dlmwiers magnifilicatlion
phowe stares of translilion {rom hyperecnic folliicles turough
vuptured folllcles to more advenced stsges ol lutsinizabtions
Thus 1L mscrescople examlusbion ls relied on, it fells wn the
scure of oblectivity, .f dvresceple gsecticns are mada, which
ig absclutely nscessary bto be sure of the degrse of lutelinlisation,

it fells on the seere of simplicity. Tle mothod 1s sgasltlve

)

enouzh and ls appilcebls to preoparstions of soneloiroepalins from
pregnancy uring smd anterier pltuitery, Lubt indlvidusl varistion
ig rethoy zrenle.

Jhn sidaplesl method of obssrving the dlroeet effect of
cenecotreopnis preperetions ls by deteruiniay ‘e lucresse in

ths weligpht of the ovarice.
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pllgn=~Leawrence ond Von Uyss (1286) in thelr method of sssay
uge a8 an oend polnt the wel bt ¢f both ovaries frese from bursse
and fellopisn tubss. Noithdng l1s reportad concerning apssys which
are more aceurate Lhac crudely Qumntitﬁhiva¢

The mean welghbt of Doth ovardes la clven as 18,14 4 U.08 g
in w later peper (74) the reen welght 1s given es 14474 4 .24 gze
The Ineraese In overlen wolsht 1o coneldered slmnificant 12 it

i sreatery than ﬁ.?ﬁ»f'f moan welihte Thig 1 164,14 4 {2.78 x

G078 m 203 e for bthe Tormer snd 14.7C 4 {(2.78 2 3.24) = 23.7 2

for the lotber meon overlan wolghta (the differcnes betwaen tihese
iz not sipnificent). The suthers conslier veginel csnslization
and cegtrous a too varlable criterlan to be used for the snde-point
for potenc; datersinations.

Ieaneely (35) had Ceseribed the detalils of methods in which
the covary welsht is used tc compare preparstlions from nresneucy
urine and slase prezarstions from the antsrior piltuliary. drcups
of 10 = 12 prats per dcge are ususlily ewuployed, st » body-welrht
ol betwesn 40 - L0 fry Injectlion is glven geeh day, for &
eonsseutive deys, the snimsls ere k1llled on the alxdl Sy and
tha ovarise welpht Lz determined wlfbter {lxetlon in Jouin's
fluitd snd lsmervslion in TO. alcohola

or zuterlor pltuliary sxtreet the relsilon betwosn dose
arnd moan ovary welont lo Linssr for ovary walishts between 30
and 80 mp.3 oimilerly, for presnancy urine szitrscts the relation
iz ilnewsr vetwaen ovary welphits of 20 and 40 nmg.

Lennesly found that the standerd devistion of wel: hta of

ovarices veried with thelr mean size. Jor ovarics ol 00 mze mosn
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wolzht the standard deviation wes 17.3, 8o that if 12 rats ave
used for a teat the stendsrd error 1s B.2, For cverles of 26

mge moan welght, the standerd deviation was 3.0, snd the staendard
srror for 12 rsts 1a 0,88,

The gonsdotrophic hormens in pregnant mare's serum differs
from those found in most othey scurces in that overien welight
increases with dosage over an sxtremely wide range. It is
possible tc produce (26) in rets approximstely a 15 times incresse
in mean overian weight by lnoressing the dosage of hormone to
not more than 15 times minimum smount recessery to produce a
moasurable response. It is not surprising thet ovarlien weight
has besn mest often used in sssaylng this hormone.

Cole wnd Sgunders (29), Meyer (98), Evens, Guatus, snd
Simpeson (51) Cartlend and Nelson (28), have smploysd sasay
methods based upon a minimum ovarian response in rats or miee,
£ unit of tﬂiﬁlmagﬁituﬁﬁ hﬁs the &13u¢§d£tagg of representing
aprroximetely a normel maturity changs in the overy. iowever
rarAQnagtitttxve evaluation ;i yégtcaigi the disadventege of
falling ln e ?&ﬁﬁ§ thgye evarisn weight ie not utilized to
rether lerge changes in dﬂ&l&&.

Hamburgey and F&ﬁsraau»ﬁjergarra,(eﬁ) heave presented a
stendardisation curve cbteined from the reaults of two different
laborateriss for twe types of gonadotrophlc substances, pregnency
urine extract and pregnant mare's serum extract.

They concluds that the ovarlan welpght respouse la ths best
method for standardising the pregnant mere'a serum snd that the
rat zives the most conslstent results, but that the vezinal
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smear of lumature rets or lhe determinstion of corpora lutes
in the ovaries of mice sre bLest suited for the assay of sonedo~
treophins from pregnancy urine.

oY Amour and LYamour (38) from p compsrative study of the
asany of gonadotrophing from pregnancy urine, plecenta snd sheepd
pituiteries conecludsd that the immeture msle rat 1ls more sensi-
tive to the first two, that the corpus luteum formation wes a
matter of high encugh dosage, thaet the opening of the vagina
was & very unrelisble criterian, that the rositivse cestrous
veaginel smeer wes very sensitive for urinary preparstions, and
that the ovarian welght was the "moat objective® criterisn asle
though at timess & marked ovarisn response resulting from plendu-
lar preparations gave negatlve cestrous smears.

Sesley and Sondern (109) studying the ection mfﬂaraﬂaé
doses of internstlcnal stsndard CeGs on infentile female rats
found, that the initisl overiem walght daﬁta#nu from doses of
less then 1.8 1.V, &8 sccompsined by a a&arp ri:e in uterline
weight., fn analogous ovarian and uterine responss to rat
pitultery suspension is reported by Heller et. eol. (71) and
Cartlend and Nelson (28) reported a similar response to pregnant
mare 'a serum extraet, loses above 1.5 1.U. produced s stoady
rise in the welight of the ovary, the maximum effect being reache
ed ot doses near H.0 I.U, At doses of 1.6 to 8,0 I.U. the curve
again approximaetes a stralgsht line with suech & slope that a
change in dose of Q.8 l.Us 1 significant, Thus assays mede
in renges of 8 to 8 I.U. egquivalents should e scourate within
18 to 80 ke
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The covarlan welsht methed ls applicable %o prepsration of
gonadotrophin from pregnancy urine, pregnant mare 's serum, end
snterior pitultary, the method ls completely objective, The
sensitivity varies with gonedotsophin concerned, being low for
pregnency urine end it will be noted that the ocurve rises very
slowly, more thsn 10 I.U, being required to double ths cvarlen
woight (34). Excessively large smount of materiel therefore
must be used. The sensitivity is low ét‘ low doses of pregnant
mm‘é seyum, but higher with larger doses, and moderate for
snterior pitultary gonadetyophin, The method is reascnably
simple, although the disseoting cut of the overies is time cone
suminge

The test in whiech injeoctions ere made intc young rata te
observe the opening and cornification of the vagina hss been
widely applied.

iatgman and Doisy (80) elalm that the opening of vegins
a8 the 3cle endpoint for the method of sssay 1s not religble
because (a) scoldental opening is ineluded, and (b) it is
difficult to rule out the effect of small traces of theslin
and thselol, They adopt both opening of the vagine and cestrous
a8 the eriterion of e positive resctlion. Iklce or rats are used,
but the mice are four times more ssnsitive than the rat. There
is no nesed of seorificing tbhe animsls for examination of the
ovariss. Nlmeteen dey old rats used. 5ix equal dosss ave
apread over thres days, the mice sre obeserved on the 2&nd, to
g24th dsy of spge, the rata by the BTth. day of age. To prove
the absence of cestrogenie hormones tiw materiel is tested con
adult spayed female rats,
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Rolands and lfarkes (103) and Burn (22) have ressoned that
the veginel smsar test, because of the secondary effect of the
hormone 1s likely to be extremely varlable in different animals.,

Two verisbles ere invelved (a) varistion in the gapunt of
ceatrin secreted in response to a given.quaat&tyfﬁk gonadow
trophie substence and (b) vaeriatlion in the effect produced in
the mecondary orgsns by the seme smount of cestrin, These
consliderations show that the effect on the vagina ia unliliely
to be gultabls for estimaticn of the hormone.

Surn (22) has reported the experimentsl reaults obtalmed
by Prownlee. He tock female rata 21 tc 23 days old, welghing
30 to 35 ge, the total dose was given In six injections during
a course of three dsys. The vaginal smeaers were read on the
£irth daye

A total dose of l.% mg. gave poslitive veginel smesrs in
50% of the snimsls, while half of this dose, O.85 gm., peve
positive amears in 704 of the snimals. The method thus scems
unsetisfectory.

#ith the infant snimel the perled of ceornificstion lasta
only & few hours even when the total dose ls spread over three
deys, and ls dependent to s greast extent upon the atrength of
stisulus, when the infantile animal ia given a total dose in
cne injection (70) the period of indueced ocestrous is still
shorter. %ith this tecinigue of sdministration much diffie
culty 18 experienced in erriving et a satisfesctory evaluation
of the response becsuse of the persistence of leucocytes even
at high dose levels.
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The sbort duretion of the cornlfiled pericd in the lmpature
rat undoubtedly sccounts for the inconsistent resulta obtsinad
by Brownlee (reported by Burn) (£2), who mede but one observe-
tion of the vaginal econtents four days after the first of six
injections spresd over 58 hours «

Haard (70) reports thet cornification of vagine is en=
countered on the fourth or fifth day sfter the beglnning of
sdninistration of gonsdotrophine By ths recording of smoers at
least twice dally cver the eritical periocd, regular responses
heve been obtsined with infentils snimal by Chapman (17),
Hemburger and Federsen-Blergasrd (36) and others.

Chapman (27) has constructed dossge response curves based
on vegzingl cornification reaction in the ret at different =age

lovels over e rangs of 10 - 60 days of sze, which show & re=
marieble increese in sensitivity up to puberty. Iinimals be=
twoen 32 and 4% days age, oxhibit no signifisant differences
in the DRSO (itesponse deose for 80%), whether used for tiw first,
second or third time, This means thaet animels ueed more than
onece do not change their senaltivity, He furthsr clalms that
the most accurabte ege range in which to use rets for A.P.Le
ssaay is 30 to sbout 5O days. This is contrery to the ususl
practice of chooalng rats 18 - 22 days old. The securaey of
the msﬁheﬁ is disaﬁaaod end ths statlstical analysis shows
thet the error is between & end 185, '

Browne end Vennimg (21) heve studied the excretion of
gonsdotrophin substances in pregoancy urine. The method of
songentration of gonsdotrophic subatances wss the dbenszole acid

procedures of Yatpman end Dolsy (8l)., 21 dey old rats were



21

injected subcutsneously twice dally for & days. Vaginsl smears
were tsken on dey 4, &, and € and enimels with positive smears
k1lled on day 6. 4 full sguamous response {(of the vazinsl
smeers) which was usually sccompanled by histolo lcal svidence
of folliecle stimulstion, waes taken 3 a posltive result. The
unit 1c defined as "the asmallest amount nscessary to produce
this r&sult;|amﬁ recorded 1n rat unlts per liter (HeUslels

Darieow andd Spregue (3) have described s ccmperiscon of the
responses toe the internstionel stendard C.C0. by four different
eriteris; the ingideonce of sestrous smesrs, degrese of uterdine
hypertrorhy, corpers luteas occurrence, asnd overlsn hyrertrophy
ar: -of deoremsing test value in the order nemed.

A eum$1me&;cviﬁaria of 807 or more cestrous smears with
& 250 to 300% increese in uterive welght sppesrs to be the
most relisble index, Ascording to them the 2€ - 28 dsy old
infentile rata st the time of Initisl injections respond more
strongly and uniformly than 21 day old rats to unit dosages.

bealy and Sondern (109) studled the effect of the Interna-
tlonal mtanderd C. G. substance on fimmature femele rate} the
percentaze of snlimals showing ve:zinel cestrous was aignificant
through the range of Q.0 te 2,0 1.U,

Veginal smear meithod is arpliesble to preparastions of
gonsdotrophing fyom mll three sources. It is resscnably
objective, provided one sets as his standard, a full cestrous
smonr, thaet ls the complets disappesrsnoe of leuccceytes and
thelr replacement by epithellal ecella. The senaltivity is
great anil compares rather closely to the uterime welght method.
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Levin and Tyndale (85) have used the uterine weisht response
in the immeture mouse es a aatisfactory assay for the gonedo-
trophlic substences from the castrsete urine; the meithed 1s lesa
sccurate for pregnency urine and P.¥. . gonadotrophina, as there
is more individusl variaestion on minimal dose, slthough with
higher Jdoses the reaponse is more unlform,

Haller, Lauson and Sevringhaus (71) consider the utorine
wolsht method sa 2 satisfazotory end peolnt for the sssey of rat
pitultery gonsdotrophlice factors.

Hamburger and Federsen~ijergeard (68) found in the rat,
that the uterins snd veglnal responases to CeG., wers more relliable
as end polnt thsn were overian changes.

fesley anéd Gondern (109¥) have studled the seffect of inter-
natieﬁnl atendard C,G. substencte, based on € hour uterine
welght response of the Infaentile rat. sccording to these workers
uterine response is & vory sensitive method of estimating the
poteney of gonsdotrophlc extracts between 0.8 and 1.0, I.U,.,
ainze m&bniricaht rﬁupanasa nra ebaarvna te ahgnméa in doses of

O.1 I.U, Toses of ome to two' qu» glve » reaponss to chanzes of
CokD Lelie Above Z4C 1loU, the welgbt chanpes ore insignificant.

Telfs (37) ha#"yroacntg& on assay method for human serum
Celey based upon the 72 hour response of the immature rate Fe~
male snimals of 21 to 83 deys nave been given injections over
2 days and the uterine weight inoresse detsrmined at 72 hours.

2 standard curve for dosege -~ uterins response haa been developed,
which i3 sceourasts cver g 7 - fold dossge. Comparison with
internationasl standsrd Ce.tU. hes been made., The methed, with
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relatively few aniwalk, has been found to be more sensltive
snd tc have s wider useful range than ovarian welght, vaglinal
smears and corpora lutea wethod.

Torfmen, HRuban, and ¥iller (39) have desoribed an assay
me thod of human Cu.G. both from urinary sources and from the
serum, Lased upon 86 hour uterine weight response.

These workers use the experimentsl deslign of S5liss (15)3
four groups of animels are employed, two groups or the standard
end two on the unknown. Toe total dose of Cule 18 given sube
cutansocusly in 6 injeetions durlng & course of & days, two ine-
Jections being given dally.

ALl responses are expressed as the railo of the uterine
wolght 4in mge. to the body welghbt in g The log. dose 1s plotted
sgainat uterine response, which gives a stralght line relstion-
ahipe

These investigators found, that the use of s toetal of 20
animals (10 on the atendard and 10 on the unknown) will determine
the potency ratio of urinary materisl with soourecy of -&B&6% to
$+36% when I g 0.66. Incressing ths totel number of enimsls to
40 (20 on the unknown and 20 on the standerd) decreased ths error
renge to = 1Uh to $H4u. A - somewhat lower renge was found in
the 3&@@% g@nuﬁaﬁrayhiua ar»ﬁ& animal& a renge of = 1¥. to
é 5% was found ‘while 40 autmala yialé a range of «li to $14% at
P g 0ebBs The mtﬁnﬁgré euployesd was kha internsticnal CeGe

The mathmﬁ although being 3&&&;%1?3 snd reproducible hes
the disedvantsge cf & short useful range in the assszy curve,
that is only twe logerathmice intervals. For this it 1s frequently

necessery te run e preliminary sssey to determine ths correct



doseze level.

The uterine welght method 1s spylieable to all three types
of g&naﬁéﬁééphins,,it'is agg;l%ﬁuiy chjéativa,“ The senaivitity
is greet, a six fold incresse in welight being obtalned on either
pregnancy urine or ﬁfbgnamt &af&’ilatrﬁm preparations with doses
which will double the wnig&t of the svminsl vesicles and hardly
affect the ovarlan welght at all. The individusl varlation 1is
groat, end to overcomp this DYimour (34) suggeats the use of
sufficiently lerge number of anlimals snd performence of the
aasay st suffleiently high doaage level. Ons dissdvantage 1a
the fact that the welzht curve reaches a meximum and then declines
with larger doses.

fn indirect method of catimating gonsdotrophle sclitivity
by mesns of the effec¢t on semingl vesicles of mele rats is
described by many workers (10)(38)(38)(84).

Zorenschansky et al. (84) have used the seminal vesicle
responas of 22 to 25 day o0ld male rats for estimating the gonsdo-
tropblc fector of pregnancy urine. The animals were injected
during a course of 3 daysi the total dose bLeing given in & ine
Jections. The animals were killed st 120 hours after the firat
injection; the senminsl vesicles welghed sfter fixing in Bouin's
fluid for 24 hours.

The mele rat unit 1z defined, and these ilnvestigators conw
sider the method satisfactory from & statlsticel point of view.

lesnesly (3B) found that greater effeots wers produced on
the seminal veslicel response if the injections were continued
for & days, but thls sddas considersbly to the length of the
experiment,
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Seealey and Scondern (109) stuéioﬁ the effeet of internatione
sl standerd CJ on infantile masle rataj the seminal vesicles
respend to doses of the stendard as low as 1,0 I,U, The response
in most significant from éasga of 1.5 to 840 I.U. Through thias
range the curve spprosches a stralght lines w significant change
in welzht of seminal vesicles occurs with s cheange of Ceb IsUs
Aspeys made in range of 2 to & 1.U. sguivalents sbould there be
accurate within 15 to 80%.

¥atts and AMalr (128) and D'imour end I'sfmour (34) consider
the seminsl reaponse more relieble. In thelr golony one l.u, of
chorionic gonsdetrophin almost exactly dcubled the seminal
vosicles® welzht (34). |

The asminel vesicle welight method is applicable te prepara=-
tions of the gonadotrophina in the urine of pregnency and that
of in P.¥.8. It 1s completely objective, the sensitivity is
moderate, and the individual veriation 1a not great.

¥ollowiny the cdiscovery by Bellerby (7) and Friedman (57)
that inducticen of ovulation in the unmsted femals rabblt could
be brought by pitultary extracts and urine of pregnency; iHill,
Farkes end White (72) proposed 2 method for ths quentitative
determination of the gonsdetrophle subatancea. The procedure
is tc meke = single intrevencus injection of ths preparsticn in
a sroup of 20 cestrous rsbbits, and the ovuletion is determin-
ed next day by perferming sterlile lapareotomy under ether
snasthesie, Animals can bi ugsad thres tinmes, Stendardization
curves ere constructed for pregnancy urins end snterior pltultary

extracts for ovulaticn in rebbits.



The unit is defined ss the ovulatlon producing astlvity
requirsd to csuas ovulation in 605 of & group of not lesss than
ten rabblts.

Friedman recomo

pnds (59) that the test should bs rerformed
on ocastrous postepartum animals, Lt bas been reported by
Hemmond and iarshsell (67) snd confirmed by iriedman (58) that
ceatrous cccurs with great regularity in peost-~pertum rebbits

end lests for at least 28 days. 7Tha use of post-partum rabbits
for gonedotrophic essays largely eliminstes indivicuael variaw
tion in sensitivity and permits an evaluation of the importence
of body weight. ror rebblis welghing B-4 kge, 2 linesr relation
bstwesn body welght end sffective duse is scoeprted for practical
PUrposes.

With one post-partum rebbit injected at each oriticel dose
lovel (per kg. body weight), it is Lossible to cefine the
blologlieal &@tivity ef goed preparstions éx humen pregunancy
urine and P.K.S. 9 times out of Lﬂ‘with en error less than 30%.
The use of = second animal st the criticel level provides an
accurecy which surpesses that obtalnable by the use of 10 lpolate
od rabbits at esch dose level.

The rabblit cvulation method is sstiafactory, the only dis»

sdvanteage is of being comperetively expensive.

Hecently Leorsine (vl) hLas presented a method of asssay dew
pending on the increase in the welght of the prostate in lmvature
rats lo~82 day old. 7he enlimsls are injected subcutansously
once dally for & days at approximately 24 hour intervels. The
animels are killed at 98 hicurs, and the prostate wel:ihed,
after fixing in Bouin'a solution (24 hours), and then dried
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thoroughly betweasn ;ieces of {ilter paper. The values sre ax-
pressed as mg. prostate weight per 100 g. rat, which gives more
conslatant resulis.

4 dose eoffect curve ls constructed fyom the standard (l.U.
of Cele) doses; plotting mesn weight in mg./l00 ge agalnst log
dose, The mean weights for the pregnancy urine belng sasayed
sre slsc calculsted snd the ecrresponding dose reed off on this
dose effect curve.

The welight of animel appears tc be more important than age,
and rats weighing 30 » 45 g are the wost aultables; rats weighing
less thaen 30 ge iﬁiﬁially tend to lose welzht during the teat.

Un statistical evidence Loralne c¢lelms thet the method is
relatively more accurate than methods depending on seminael vesicles
and vaginel smears. Tis sdvanteage of the method is thaet 1% ia
not affected by cestrogens.

The report of Lumens (4%) on the lnterastional standard
Celle reccmmwnds for preparations of pregnsney urine gonsdotrophin,

the use of the vaeginal cornification teat; no speciflc recomende-

ticn is made for the preparation of P.ikede gonsdotropnin,.

Cn the whole the vaginel cornification 1s the mosl sccurate,
inexpensive sud simple method of assay. Lt alsc hss the sdvane~
tege that ths animals nsed not be killed ufter the test, and may
e used for othe:r purpcses lsester. Cn the other bend, 1f they sre
xi1lled, the added test of uterlne weliht is aevallebls as a check
¢n the fincings by veaginel scraificetion. There ls cue draw-
back t¢ the test in thmi its aeéuracy dopends on the sbsence of
castrogenic material ﬁram_zhé.prtnﬂrﬂﬁi@ﬁ# t#;taﬁ;
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Tests by ovarisn wel: ht or ecrpus luteum formation sre ine
dependent of the presence of small smounts of cvestrogenie
meterial and, in view of thelr reacsonubly hish sccurecy, masy
be rreferred for this reason (122).

Besides the most popular evarian welght method of ssassy
for the Pelbaboe a@naﬁmtrcpnin,_athsr-mathuéspiervthiﬁih@ﬁm@na do-
?amﬁ'uﬁﬁnnvgg&éﬁifaﬁa@#s? aoryuﬁ_iutaumgfaﬁﬁjﬁiﬁg;:tha walzht
of the uterus or seminal vesicles, and ovulation (48)(43).

Bellerby (8)(9) studied the African clawed toad (lenopus
lgevis) end the English frog (Rans temporsria) to determine
thalr sultability =ss teat animals for assay of zonadal stimula~
ting substences. Test of actlivity of sn extrast 13 ths extrue
sion of egea by the female; ovulatlon oecurring 8 to 24 hours
sfter the injections. The ralaticnship betwsan dosse and responss
hes bgan found to bo more constent than that obtslined wlth the
mermal s the teat animal, Rana 1s leas satisfectory than
Xenocpus sccording to Bellerby. Dose response curves have been
constructed for mterior pltultary, acld snd =lksline extracts,

Yemalae %gnayug hﬁa been used sa 2 test animel for pregnsney
dlagnosis (30)(129), but 1%t has not yet been used for guantite-
tive determination of CG. The method han the advaentape of its
slmpliclity, repldlty, and chosdness.

The effect of CC in dsusing hyperemlsz of the overy has been
usad ss s pregnancy dlsgnosis teat by meny workera {(16){134)
{138}, 'The hyperenmic resction in ret overy eight hours or less
after the administration of C40 i pink, after ten hours or more
the covary resction 1s a decp red, similsr to the eclor of spleen,
kidney or llvaer,
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snterior pltultary. The axlastence of ac wsny wmethods of sasay
18 svidernce in i1tself that nons has been particulsrly astis-
factorys The eatsblishment of Internsticnal nits hers ellilnete

ad pueh confuslicone

DG mETHLLD OF ASSAY:

£t the risk of =ddlng stlll snother metibhed te¢ the many
mronossd the pressnt suthor undertoor the investliation of
Cmlli-¥pinini (61) reaction on msle frogs s & guesntlitstive
methed for the determination of the poteney ef commerclal
chorionie somedotrophin wreperations,

Seliledaining recgetion: in 1URG “oussay mud _nacsno

Conzalez (74) sstablished the relatlionsuip betwssn the hyrophyslis
and testes in the tosd. They noted that the agubeutanscus implane
tation of the snterior lobe of the bypophysls into the mzle tosd

(Mufo srenarum lensel) stimulsted the testes to liberete gpopne

atozece, whlceh migrate Into the blsdder and rre then exersted In
the closcal £luld. In 194% 2¢ Hobertls et al. (38) showsd that
choplonie ponedotrephin in the humar tresnancy urine hind the
sanls sllacts

Lr LE47 Gelli-laining (61) ased tlese frote as » bnsle for
s new rregnancy teste Thae lest derends on ths Alscharse of
srermotopes Ipon the tostes and thelr detectlion in eslencnl £luld,
after the Injectlon of humen pregnancy urine in s lyupn see of

-

the melo toed (Pufe arenapun lenssl). The optimsl ¢ime recomcand=

ed For teprin: the closcel contents ls thres boura. "he test

her an scouracy of sbout D9.0%.
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shortly theremftsr ¥iller snd ¥iltberger (93) end iiobbins
and Parker (101) showed thet the sase phenomenon ocourred in
the North imericen frog Hans piplena.

G@lli-¥aininl (62) hes made observetions on the effect of

urines other then those eollimctad during pregnancy. ls reportas
sonsistent nagative results with urines talen from children,
n@nyra@nant_famalaa{‘w&manvﬁgat ths menopauss, and meles. He
also obsarved 'tﬁsttl&ain}m&!m of esmgeﬁs; Frogsaterons,
testosterone, thyroxin, piltressin, imsalin, sdrenaline and
dasaxieertiucatéron& iﬁtu toads a&#a negative results, His toeds
responded t¢ 100 unlts or more of CG and 500 units or move of
serum gonsdotrophin, Tho test thus sssme Lo have 2 high degres
of speeificity for chorionle gonedotrophlin snd Lile

Job (77) studied the uallielaininl reactlion for normal
pregnancy dlagnoslis end slso some pestheleoglcel cases of pregnency,
using thae msle frog Ragua pipilense ohe oluilms thet the tust hes
an accurecy of ¥5.8h.

The sensitivity of the batrachla Yo gomedotrophle Lormons
has been extensively satudled and ths velus ¢of thase animels in
pregnancy dlagnostic tests 1ls mow widely recoznised (100},

Robbing et ale (100) found the male Louth Afrlcoan clowed

toad {jencpus lasvis) satlsfactory. They report thet the mele

Mrican toad ls ten tlmes ws sonsltlve es toe femasle rat to CG,.
Since frogs (iisps plplens) sre readily aveilsble in isrge

numbers end ars chesp, Hartmano and Chepman (88) dacided to exe

plore the gquantitsilve sspects of ths dellie~iaininl resctlon ae

an asssay method for tue pobteney of gonsdotrophinge



33

In their lnvestigation they used 10 frogs (sverasge weight
20 gm.), om each of four different doses, s total of 40 frogs.
Each frog irrespective of weight received its dose of gonedow
trophin (Fellutein, Squibb) in internstionsl units in 1 ml. of
water. In this preliminary work they showed that male frog
Bans piplens is e sultable animal for determining the potency
of chorlionis gonadotrophine The frogs may be reused at interw
vals of seven days; in thelr work the seme frozs were reused
five times. The LR $0 of per freg for a two hour
aﬁa&rvat&én puﬁiad.zi'ﬂ.ﬁﬁ LeUs ﬁhcfuvtridn #1@9; "u® of the
integrated frequency distribution curve for ths two hour observa-
tion period 1a £.40,. o

Bedoya and ﬁlaaa (6) made use of Rans ssculgnts for gquantites
tive determination of chorionic gomedotrophin. Animals weighing
5C to 35 gm. and kept st leboratory tempersature were useds. To
study the qusntity of gonadotropbln in a test liguid those workers
utilized the conventional minimal effective doss method of
biomsssaye The male frog unit determined ia 185 I.Us 7The male

frog is unsuitable for pregnsnt mere's serum gonadotrophin, as
no ejaculation of apsrmatosoa 1s produced even when the large
amount of 100 l.Us 13 sdministered.
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Jnimelsr The male frogs used iu thls study were of two
ifferant apeeiﬁa,‘bﬁﬁain#d-fra%‘h&w’&iffmrant scurcese. 7The
ans came from Oshkosh, Wiscenain, and the

e m=als

istica which arse lecking in the femele: stronger foreswrma,
dark rigmentaetion snd enlargement in the inward Lordsr of the
thumb, "orouking” when srasped between fingere, anéd sexual ye-
flex of the mnlexuas. Hene elanmltasns bas ¢ nearly uniform green
or brownish eolor on dorsal surface, merked with small lrreguler
tleck spotse The wmost conspleious feeture of this srscies is
the very large btympanum, which in itbe mele consideresbly cxoeods
the dlereter of the eye. In the female the Tywpanum is conw
siderably szmeller, beling sbout three~fourths the diszmmter of the
eys. Desldes ths msle hss stronger forearms, and enlargssant in
the inwerd bopder of the thumb (73).

In %isconsin the frogs were compiured in the fell and kept
in tanks with ranning arteslan well water, the tempersture of
which was around 10°C, (120C). The weight of the Hans

usad for this atudy veried on the sversge from 18 to 3¢ Zume

The welght of lena pipleng uaed varled on the average irom 28

to 3C am. After arrival the frogs were placed in & storage

tenk with running water (19.0° to 21,89C); no foud of any kind
wos given to the Irogs, #nd because of starvatiocn thsy gradually
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lost welght, On the dsy before the sssay the frogs were woslighed
and rlaced in the individusl cspges in the sssay tank, ‘nimels
showing the "red lez" disesse were dlscarded.

The assay tank used wes 8o construsted as to accomodste
240 frogs and to sutomatloally malntaln a constant temperabture
of 80° ¢ 1°C, “he %ﬁﬁk,ﬁaa’divzdeé_igha elght sesetions, sach
containing thirty iaﬁivid&#lt@ugbn in ryoups of fiwa compartaments,
e neh @oasartmant huwin& a uingaé 11a amﬂ open aﬁ th@ bottoms The
weter level in ths indfvidusl caes was sbout 1 em.

Eaterlal: The chorlonlc gonadotrophin used for theae
experizents waaAauyﬁlinﬁ,by AYERST, ﬁaﬁﬁﬁﬁa & HARUIBSOH Ltde}
dontreal, Censde. The Iinternstional standard chorionic ponsdoe
trophin used wes obtained from Food end Drugs Taboratory, Departe
ment of Netionel Health and Welfere, Ottewa, (Umnnda, Fer pre-
1iminary work Follutein (Lot#l5452«2, Squibd) was emrloved. The
chorionic gonsdotrophin was pressrved in the refrirerster at 8%,
Oonly sufficient for immedinte requirerents was taken from the
rafrigerstor st & tlse, »nd the welzhed matsrial wes dissolved
in 0% ethyl elechol, zo thet epproximstely 300 I,U. wors cone
teined In 1 cee. This stock selution wes preserved in the refrige
erator. Defore injection the dilutions were mads with distilled
wetzr from this steel consdotrophin In S04 ethyl slechol. This
d¢lluted zongdotrophin was used for 1n5¢ct tons within en hour
from the time of prepesretion.

Spontaneous slimingtion of sprerms: Observations ware made

te detarmine if sprermetosos were spontsrnscusly 2liminated by
the frogs used in these sxperiments. 2fter the arrival of a
new ashipment of 288 frogs, 30 frogs wvere rlaced in the assay
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tach at 2009C. and the urins exsmined for spermatoRors They
were sxemined twlee withln & perlod of flve days efter thsly
errival. In thils study ne occesional sperumiozos {(ones or two
per low powsr fleld) wers cbserved in the urise (Vetober 1949
o fugust 1850}, This is conbtesry to the results obtalned by
Hartmann snd Chapmen (€8), who observed oecasional spsrustozos
in urine (February 7Tth tc rabruary 12th 1948). Cccaslonal
spermetogoa found after injectlons of jonadetrophin sre considepr=
ed a nogative yesponss in this work.

tions: Tilutlons wors made in guch s way that sach
frog rocsived 1%s dose conbtaloed In G.02 oc. per gme. of bedy
wolighits 1he reascn for this was o wwvold Injecting too large
or too small e velume of fluld. Injacticus were rdminlstered,
starting Iin the dorael a',is:m ;::fu thie 1@% tarough the connsotive
tigous ilnte ithe doraal lymzah LT ‘3’?1*:@&;‘ was m ‘Ea pravont
loaks é_ixm& b fm;;- ehin 1a net slastic. ‘4 - se. tuterculin
syringe calibrated in 1/100 cc, Iitted with & #32 gauge nesdle
was employed. . S

Falis Sugarsi »urimé agsny the f.'résg;a wexre tawen outb

of tho asasy tank, Injocted and left in lndividual oczges at

lasboratory itesmperasturc. Two lwurs after injscilon the urine of
tha froy wes exaxined, To obtelin the uring the animel 18 re-
moved from the cage by grespiag 1t sently wlth the thuamb and
the secend finger juat beblnd ithew forelegs, ventrsl aslde toward
the pals of the hand. The hind leszs are then grasped vwith the

cther hand, the enlmel held with dorsal surfzos down on a clean
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dry microscople slide. The urine which is not secreted spon-
teneously 1z expressed ULy sentls pr@aaur@ with the indesx fingsy
on tie ventral surfece Just cver the cloaca.

drm” of arinu ting cbtalned &n the slide is observed under
the micreaccy@ withﬁuk a eevarsiip and with low rowey marnifice~
tion. In this work n response iﬁ ecuntad es posltive when the
lew nowsr [leld shows fiv¢ or move avarmetozome Lach specles of
frars wes used five times with en intarval of sbout six days.

Progsdurg! Turing the preliminery work whioh was started in
Januery 1980, shorionie gonedotrophin (Follutein) was used to
study the Jomse resronse curvesa, Threse doses of the druz ware used
enpleylng 16 animels on esch group. The smears were resd at 1,
2, 3, ¢ hour inktervnls:. From 2 series of sxporiwments it was found
that two bours after the first injection was the most sultabls
tise o resnd ths srearas, This is In sappeement with the results
obtalned by Nartmann snd Chepman (68).

Te aatablish the srproximate petancy of the preparstion,
sovgral Jroups of Live snimela were Injected with e greded series
of dosss (Teable (I¥), The doss whioh would moat likely vroduce
n wosltive reaponse in Fifty per esnt of the enimsls, determined
sranhleslly, was selected ss the besis for further injections.

Thia Jdoge heveinafter cmllsd the TROO, is the dose whieh

producss positive vesponme in 50 per cent of the snimsls. From

ths TREO, dozes were relevlated, one to produce about twenty

rar cent response (TR 280), the otber about eishty per ecent res
rones {T7 £0), £ pweviocusly conatructed, tentative, integrated
frequency curve for lopsrithm of dose/probit wes used in determine

inz ths values of R 20 end R 80, Thiz curve was constructed



on 8 two cycle gsemielozaritiwmle graph peper. It was not ex-
paotad that the dosess would _lve s=xactly these responsss, I1f
they d41ld not, sas freguently navpened, the socuracy of the delare
minabion weas nodt impalirved.

tne group of §Y frogs was Alvided inte threa sub zroups
and injectsd with standard and ancther roup of 87 was ussd
for the btest sample. Thus oach sssay requlred 114 frogsg
standard snd the tset sample were injscted simultanecusly. This
ol n of (3 4 3) dose assey type was used in all the sssaye

carrled out in this study.



LISCUSSIONR

1. Mathematics)l trestment of results: Much conmendable
work has been done in the sppllication of statistical technigues

tc the design sand evelustion of blologicel sssays based on a
guantal or "alleor-none®™ response. The earliest spproach to

the general problem of finding fbm dosage~yesponse curve in

such cases was made by Trevan (183), Ceddum (80) and Blies (11);
and further contributions te the theory have been mede by Irwin
(78) end Pimney (88). The methods which have bsen used differ
in detall, but all the methods egree in tranaforming the proe-
rortional responses inte normal equivalent deviations or probite,
ané in finding the regression line relating them to the logerithm
of the dose. It was shown that by use of these transformations
the dosage responss curve became sprroximately linessr over most
of lts rongs.

A quantal response is taken to mean one in whlch the re~
sult of the test on any one animel ¢an be expreased only as
positive or negative. The results for analysis sre therefore the
number of peositive reacticns expreased as & percentage of the
total number of rescticns for any one dose of drug. Treven (123),
Gaddum (60), Bliss (l4), snd cthers have pointed cut that sucoesa-
ful treetmsnt of sudh dats must not only express potency by some
particular dose sueh as ﬂnsb, but slso, becsuse of uncontrollable
snimal variations, must zive same 1ides of the precision of this
firpure. The following three va&uni are particularly useful:

(1) The T:R50, which dependa on the over-all susceptlbility of
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the snimals used, (2) the slops b, which depends upon the unie
formity of the response, and (3) the error associsted with the
potenay which dependes upon the standerd error snd the alope b.

A partisularly comprehenzive treatment concerning these require~
ments has besn given by Bliss (11)(12)(13).

In the present work the liberation of spermatozos in the
males frog by @ifferent doses of genadotrophin is an elleor-nons
type response, end the experimental dete can e evsluated by the
me thods described by Blisa (11)(12), Irwin (76) end Litehfleld
(80). The former two methods are algebraic, while the latter
one La graphicel, These celculstlions were made on the results
of the various sssays listed in ths Tebles I to XIll.

In the fellowing example the dats of Taebles 11 is celoulstad
to 1llustrats the method of Bliss (11)(12), in which thres dcses
of Internstional Standard wore used versus U, I, Standard. The
percenteage of frogs reacting proslitive to eny perticular dose of
genadotrophin is plotted on the ordinetes in probits on s two
eycls seml~logerithmic graph psper, The probits cerrssponding
to any percentege response ars given by Bliss (11) in hias Table
I, rege 138, snd ere oaslled emplirical probits., The deses in
Internstional Unita are reed directly on the logaritimic scele
of the pspers Thse stralight line which hes the besast £it by obe
sarvetion for the peints so plotted, then is conatructed. From
thia constructed line the velus of expected probits (Y)ere
cbtainad, by resding them off from esech doss level., From the
empirical end expected problt at eech dose level s correctad
probit (y) 1z ecomputed, whlch is used in ths aotuzl calculation
of regression line. The welghing coefficlent x is obtained
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Data for sassay Fos. 11 from Table 1.
International Standard

1 2 K 4 B g K 8
n X } 4 ¥ 5
Noe Lose x 10 4 Log 10 Empirlical Expscted Corrected Welght
Frogs I1n L.Us, Hespse Dose Probit Problt Frobit Coeff,
20 22 3540 3484 44,818 4.5 4.618 «581
17 % 1 70«58  +4914 5,541 Ged 5,637 +601
N 8,038 B8 54996 23488
9 10 11 ig 13
i
Bn wX Wy WXy wx®
11.68 B.9787 53,6618 18,3738 1.3619
10.8170 5,0808 56,5718 87,7990 £.4674
6.8560  4.3453 41,1086 26,0424 2.7513
5 28,6030 13,3486 lﬁlu@‘l& ?ﬁaﬁlﬁ@» 8 +5804
% 2 S{Wx) » 0+4850 S(¥) = 28.8930
- S{wX ol
¥ s 5(Hy) = 5.2745 (¥X) = 13.3426
ﬁ%ﬁ?' 5{%y) = 181.3413
Az 3(9xB) « Xs(#X) = 0.8761 RS(WX) = 642043
8(#iy) = X3(Wy) = 1.8613 Ra(uy) = 70.3737
b g 5(WX¥) ;335%12 s 4.5967 8(wiR) &  6.5804

log JO DRSO Xm B 4 b X = ¥ » 0,4089
w

Anti 1@”.Qw4939 ® 2,664 LU,
Correcting for multiplylng by 10 in
cclumn 2 DRBEOC p 2864 1.U,

cb '\/%ﬁu 1,630



be » b5 % by o ﬁql”&g
Vibe) = m e 1.3178

ghce | Vibe) = 1.148
¥ (log Potency ratic) z Xs - T « %ﬁ*iﬁ - YU} ® =(0.0102)
= 1.0868
intilog 1,808 w 0.9765 or 97.68 I.U.

8M *‘%E\/ Eﬁﬁ@ﬁ'*“§§%ET'* Yo

Log &2 at P m 0,95 & (0.0607) x (1.96) w 0.0993

mtd 1eg'&.0$9$,¢ 3&%%?*f¢#u185.? IeUs

Mtilog of recibPe. (1.0007) s +7960, or 79.6 i.U.

Limits of Error g 79+6 to 188.7 I.Us

Filduolal limits of itoteney m (V9.6) (D.9768) & 77.75 l.U.

(IR8.7) (0,9768) 3 122,78 1.U.

The Us Be Standard would be reported as 97.68 1l.Ue of the

International Standerd and 95 chesnoes out of 100 the true

poteney 1s not less than T7.7 1.0, or more than 1288.8 I.U, of

this value or the flduolial limits of potency Lia T7.7 1.0, to

122.8 I.U,
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irwin's lethod:~ This msthod of celculetion la the moat

rreciss of sll the methods used, It differs from Bliss in the
system of welghting used. Bliss (11l) advocates obtaining en
spproximate line graphically and then using the welgzhita calculate
ed from it to obtaln s further approximation., Irwln (78) sug:zests
using the line, calculsted from the cheserved weights as a firat
approximation, recsleulating the welghts from this line asnd
fitting sgein, repeating the process until two successive sprroxi-
metions egree sufficliently scourately.

In this study the provisioconal line was fitted praephically,
waights and corrected problts were cocuputed from this line ine
stesd of using welights and probits corresponding to the actu@l
cbservations in the ealculstion of a provisicnsel line. Irwin's
method involves a seriss of spproximations, but wilth a pocd proe-
visional line it 1s often vnnecessary to repeat the process more
than once, thus eliminating some tedious caloulations,.

in this study the results odbtained were sufficlently sccurate
that the proviaional line could be fitted graphically snd thse Chi
squsre teat for 2 degrees of freedom at P g 0,05 et the end of
first approximation was significant. However, the results were
carrisd to the seocond approximstion for the seke of accuracy.

The data from table XIl of U, M. Standerd ia calculeted here
teo illustrate the method. The dsaseription ls tsken from Zmmens
{(44)e The plotting of the results is done in the same way de=
soribed previeusly for the method of Bliss. In column 9, aw 1s
the weight, In column 14 is the weighted value for the square of
the corrected problt,. For Chi squsare teat the table IV in
Fisher and Yates' (54) tedbles is referred for n equal to 8 degrees
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of freedom, If Chl squere is smaller then the value in the
celuan for P equal to 0,08, the dats must be consistent with

the strysight lino thet has been fitted, and a second espproxime-
tion is not reguired, In the example given below the Chi square
is significent st the end of lst approximetion, but the caleculaw
tions are carried to the second sprroximation to iliustrate the
procedure., After hsving secured the "b" velue for first approxie
mation, the expected problts ¥3, Yg, ¥z for the second approxie
matlion are obtaeined by substituting the veluess of the correspond=
ing log doses X, Xg end Xy in the equetion as shown below.

Using these new expescted problits, new corrected probits and new
wolights are computed for the second spproximstion using the
tables given by Bllass (11) ez described before. The rost of the
celculations sre the sems as deseribed for the lst srproximation.
¥, the logerithm of the potency ratio of thse test sample to the
Ue Ko Standerd 1s determined in the same way ss for ths method of
Eliss: The 8¥, the standsrd error of K is determined in the same
manner as deseribed before. The oelculations sre shown on the

following page»
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lata for asssy ¥No. A1I {rom Tsble <1l
Us He Standard, first spproxlmastion

1 e 3 4 5 6 7 8 _
n b 4 ¥ Yo w
Ko, of Tose x 10 & Legio Empirdeal EHxpected Corrected Welght
frogs in I.Us Resp. Loss FProbit  Frobit  Frobit  Coeff,
£0 7 30 O.8481 4.476 4019 45078 «+4008
1% 11l BBJBE8 1.0414 54883 H¢3H 5.2195 +8088
6.2494 «2756

20 17 90 1.23304 06,288 6.48
e

— - vttt oty

¢ 10 1 18 13 14
nw 2 <
#“elght nwX nwie nwiYe nwx e Yol
T o586 844476 45,0538 38,0750 71381 203&,0667
10,3448 10,7727 53,9409 BE L2281 11,2128 2818173
£.5120 €,7819 S4.4487 42,3828 33448 E1lE,28711

S = 25,8525 26,0082  133.4415 136.6859 26,7023 700.1561

= 1.0067 XSnwX = 26,1504

§ 5 v 5.1616 %aanwx s 134,2128
e "§nw‘ez 2 &, -
nw Yolnw¥e = 888,7718

Snwx® = ﬁnwxa - X3nwx e 0.88619

2 )
, s Snwyc®=-b(Snwx¥e) s 0.2989
&nwyeﬂ e SnwYe® - Yesnwre z 11.3799 X i N *

Yy e Yo 4 b (53=X)s 4,442

o Yo = Yo 4 b (xp-X)= 5.3218
s Snw 4.4808 - .
v i Y = Yo 4 b (xg=%)= 6.1684

Snwxye g Snwi¥e - ToSnwi = 2.4730



T:mta for assay Ho. LIl
Ue ¥4 Standard, second spproximation

1 2 3 4 B 8

n X Y Xe w
Empiricsl
Probit
80 C,.848) 4,476 4044 4.4785 «5676

17 1.0414 5.228 5.3216 5.2200 .6127

B9 1.28304  6.282 86,1684 6.873b

.3811

2 ot - OR S

7 ] ¢ 7 10 11 iz
nw nwi nwYo nwi¥Ye nvi X% neYe<c
11.3880 G.H838 50,8178 42,9457 8.,1076 2R7 . 4887
10,4159 10,8471 54.3804 56,6316 11,8680 283,9145
7.6280 23781 47 . 81686 58,8335 11.5389 301.5818
£0.3809 29,8188 153,014 A5844108 30,.,04E5 B812.9490
- e : ~ — e : er———
s ﬁéﬁz};) = 1.0145 iSnwa g 30,2611
nw -
- Ioesnwi » 1565.8456
Yo w S{nw¥e) o B.E088 -
S(aw) Yoinwic & 796.6376
Snwx® = Snwx® - ASnwi z 6614 )(zk 3nwyc3 - b3 {(nwiyo) = 1.8813

- b :\/ 1 = 1.180
Snwx¥e s Snwilec « YoeSnwi s 3.1€6568 -

D 3 SnWayc = §.,5778%
ENWEs



47

be » DUE & DTE » 5,1967
W

VY(be) = 1 4 1 s 0.8533
Snwx® UM  Cowx®Th

Che & Vi{be) o .D1E8
% e X(UM) ~ R(TS)e %_,(Yﬂﬁ - YI5) 2 0,0253
o

Mmtilog 0.,0853 = 1.080 or 106.,0 1I.U,
0.¢ Teat Sample 1a 106,00 1.U, of U, ¥, Standard
«'s The test ssmple 13 (106 x (1.01) z 107.06 1.U. of Int. otd.

SK g A (Yum-¥7s)%v (be) = 0.0828
%3\/ bos

Log Sm at p 2 0495 u (0.,0528) x (l.068) = 0,1034

Antilog 0.1034 3 1.269, or 126.9 I.U.

sntilog recip. (1.8966) 2 788, or 78.8 1.U.

Limits of Error s 78.8 to 188,86 1.V,

Fiduelael limits of Foteney s (78.8) x (1.0706) g 84.3 1.U.
2(126.9) x (1.,0706) gl35.8 L.U.

The test sermple would be reported ss 107.06 1I.U. of International

Stendard and 95 chances cut of 100 the $rue potency is not less

then 84.,3 l.U. or more than 135.8 I.U, of thls value.

ftohfie )e 0dt~ Recently a npid ‘graphlicel method

hes bsaen mmrué by Litchfield (90) for WER evaluating dose-effeat

experiments, The dats from Teble Il for the Internstional

Standard 1s illustrated ss an sxample.

The logsritbmic - probabllity pepsr desicned by Haszen,
%hipple snd Fuller (No. 31£8, Codex Book Coe, Incs Horwood,
Masss) 1s used for plotting the data. The dose is plotted directly
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egainst perocent effect. Then with a trsnsparent ruler the line
of beat it 1s drewn, From the lina on the graph the doss for

16, SO and 84 perecent effects (ED18, EDSO, and ED84) are reed.

The slope funetion S 1s then eéslculeted using the esquation

K'Y 48 the tetsl number of animels tested st those doses whose
expected effects wore bDetween 18 end 84 percent., fEIS0 18 a
factor for RD6O0. P.Re. 18 the potency ratics. The slope "b¥ of
the regression line is determined by taking the reciprosal of the
logarithm of the slcpe fungtion S. _Th» ealoulstions sre shown
on the f@llewia¢ png0o
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2., Compsrison of results with rat method of sssayr For
this study Ifour different ssmples of cherlonic gonadotrephin
were kindly suprlied by Aysrst, Hecienna & Harrison Ltd., Nontreal,
Caneds wilith ths potency for each ssmple as determined in thelr
laboratory by the immuture female rat vaginal smenr method as
described on pege 18, These asmples were sssnyed using the wale
frog method developed im this work (Tables I, II, %I, ¥I1l, X,
I%, 111), and the potency compered with that of the results ob-
teinsd on the rat assays (Table XIXl),.

The U. 1. Standerd {Ae Mok, & H, Lot #54372) wes assayed three
timen by the frog method in comperison with the Int&r&&tienal
at&mer&.nna iga.ﬁvaréga éatangy *;nlfwnmé ta bé 101.0 interne~
tional urilits par milligrers. The Ve ¥, ﬁtaﬁanrdwwae‘amplagud &
a reference stendard in ths remainder of the work reported heres
Becauss of the sccurasey of the ecasleuletions the results cbtaine
el by Irwin's method (75) wers uszed irn comparing votencles,

The potenesy of sarple #54372 determined cn frogs showed a
Aifference of 41,81% from that of the rotency determined on
rats, while the semble #58540 showsd a difference of $5,43%.
The sample #B5GBE2 showed = difference of 42.97%. The results
on these ssuples obtelnad by using frozs showed a very close
agresment with those obtalned Ly the rat wmethod., Samnle 711414
showed p GAifference in potancy by #38.4%Z. Only one sssay was
donae on frege on this Lot 11414 becsuse of lack of sufficlent
sprple. I wmore nssays had been done the deviation of 32.4%
probably eould be reduced., This lot had been grestly diluted
with lactose and if the mixture were not uniform the difference

botween frog and rat methods could be as crast =»x cobserved,
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Exsept for Lot #114)14 thers 1s g very pood szreement betwsen

the propessd frog metheod and commonly steepted rat vaglinel

smaeyr method (Table ¥IT1), It will be noted thet the proposed
frog method slwsye gave e mlightly higher result then the

veginel smear method., This difference howaveyr is not significants
it will require many more sssays to determine if this positive
difference le significant,

The fiduclel limits of the potenty and the 'b' valus on
rat assays were not determined, hence these dats wers not inciude
ed In Table XIil.

Ko comparison wes made wlth sssays on rata for ths two
commerelal samples of Follutein (Lot #15458«8 end Lot #9010072),
The sverage potenty for three assays determined on frogs for
sample #l5458«3 wes 11848 internatlonal unlts per milligzrem, end
the aversage potency for sample y6GL007T2 from two asseys was
11941 international units per millligrasm., Jenerally commeroliel
semples of chorioniec gonsdotrophin are lO0-15% stronger than
the lsbelled potsney) this is in ¢lose egreement with the results
obtalned on the frog assays for the above Ltwo ssmples of Follutein,

S« velgnt
the averasge welizht of the frogs dedsreases with the number of
timos used. The frogs Rans clsmlitens showed an aversge loss in
wol;ht of 24.3% after Leing uvsed six times (Teble I and ViI),
while the frogs Rana eng showed sn sverage loss in weight of
41,8% efter being used five tiwes (Table VIII end Xil), The
fregs were kept without food under conatant condltions of environ-

gt LIt was cbserved during this work thet

ment cnd temperature. It can not be seld definitely that the loss



B2

of walght Is due to the injJection of chorioeniec gonsdotrophin,
It wee observed by Hartmenn end Chapman (£8) thet frogs kept
under similar econditicns to tﬁaaaainjéeteé with ehorionie
gonedotrephin de not loss wolight te the same extent se lost by
the injected frogs over the sare period of time.

In thﬁ present study healthy Rana pipiens with en sverage
welght at the beginning of the work of 37 gm. were used. It
was observed that the DR 50 d1d not vary signifiocantly with the
losa of weight of the animael (Table V1II and XI)s Several
ssseys were done using Rena clem

with an sverage welight eof
£90 gm. at the beginning (Tsvles I to VII)., Here slso it was
notliced t&at there was no aignificant change in DR 50 with léat
of walzght (Teble IV and VII), This is contrary to the r&uﬁlt&
cbtained by Hartmann end Chapman (88) that the DR B0 generslly
increases as ths anlmsl bDecomes smaller,.

present study, Rena ¢lemitans was used six times st an intervel
of 8«7 days (Tablss I to VIi), It can be seen from thease tablaes
that there L8 no elgnificant cheange in the PR 50, The b value
when the snimals are uszsd st an Intervel ¢f s3ix to seven days

may vary or may remain constant. Hana piplens were used [ive
timen for asseying seumpless of chorionic gonadotweophin. Those
used for sseay los IX (Table IX) were used spain after an ine
terval of three days, assay %o, 1 (Table X), while the rest of

the sssays were performed at an intervel of alx dsys. The results
of ssugy No. X doés not show mich varlastien in b value from assay
Hoe I14Xe The potency of test sample, A.lck. & H,LotfEB5640, deter ™
minad in assay No. X 18 €58 1, U, per mg., while the petency for
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the ssms sanple dstermined wheon rats were used was 921 1. U,
por mge Thls shows that Hana plplens used for the second time
after a three day Interval glves comparsble results tc the rat
vaginal smear sasay, but thla should be conflrmed by nore
assays using the same time interval, /Although frogs after having
bean used five timos lose conslderabdle walght, they atlill give
conslstent results for the potency of the teat semple (7able VI
an VII, XI)e

5. Sazgov 7 arigt 1 The frogs used in this study were
rept approximately at 3@°¢; and izolated fromw the femslss, Under
thege condlitions 1t wmicht be expacted thet the pitultary would
nét be exeited to produoce gwna&ntiﬂphia whiech would be additive
te thz esctlion of injected zomedotrophin, However, as the frogs
approseh the breeding ssason (Mareh to April), onme might expect
that ths enterior pltultery glend would incrssse 1ts activity.
This 1la spparently the case es cen be determined from the velues
of DR 60 obtelned in the preliminery work on the epecies

18 using Folluteln,

From Jamuary 1, 1880 to Februery 286, 1880, 1t was cbaserved
thet the DR 80 varled from .95 1. Us to 1,08 I. Ts por goe
froz welzht, Suddenly st the end of Februery the value of DR 50
dropred to Q.67 I. Us From the beginning eof kerch to the middle
of April (which eorresponds to the byeeding semson) the value of
DR 80 varded from 0440 IeUs 0 Cod7 IeUs 4An incresse in the

value of L 5O to 0,80 l.U. was observed in the beginning of May.
From the latter half of Hay throuzh the rest of the suumer up
to 2lst of September the TH &0 varied from 0,93 LeUs (o 1ol IeUs

Thus during winter and susmer ihe I8 DU ls approximately ons l.Us
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(CeB3 = 141), there 1s a sudden drop in DR 80 at the begloning
of the breeding season to half this value, (l.8. C.4 to 0.57
IsUs), rising again to s high value after the end of the breed~
ing sesson.

Sempson (B) studled the sesaonsl veristion in the sensitivie
ty of the frog, Rana pibleng, %o chorionic gonsdotrophin. Accorde-
ing to him this species 1s Quite sensitive to chorionie gonado=
trophin during the sutumn, winter and spring assaeson. In summer,
the anlmasl is relatively insensitive and responds to five times
as much gonadotrophin, This ia contrary to the cbservations in
this study, where 1t is shown thet the wvalus of IR BC during
spring (the bresding season) drops to approximately halfl of its
normal range observed during winter =nd susmer. It was cbserved
by Hartmenn end Chapman (88) that the uniformity of the snimsls
during the bLyeeding period remains approximstely constant, because
the 2lope, "b", of the charscteristic ecurves are not significent-
ly different,

6« LR 5O and b valuss The uniformity of & group of frogs
in their response to chorienic gonedotrophin 18 expressed by the
slope of the intezrated curve or the "b" value. The value for ©
is e measure of the individual variation in the teat animel, the
greater the valus of b the less the individuel veristion, DR 50
1s the best value to represent the sensitivity of s group of
animals,

The aversze b value with stendard deviation for sasays

lanitens wes 54464 ¢ 1.35 (Tebles I to VII), and
the aversge b value for all the assays done on Hana piplens
(Tables VI1I to XII) was 4,72 4 0,654, Thus Hana clemitans
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The former two methods are sliebralo end very precise, The
latter method is sraphical and rapid (10 - 18 micuteas), its
accuracy iz commersurate with the naturs of the dose -~ per cent
effeat data, Heferring to results of caleulations by the above
thres diffsyent mothods (Tables I %o XII), 1t appeers thaet the
results ealculated by Litehfisld's method sre good and very
close to those csleulzted by the other two supposedly more
accurate methoda, By Litehfield's (90) method ths following
valuaas can be csleulsted In s ahort tims. DR 50, b value and
their flduclial limlits. 7The experlmental data are used throughe
cut thils method in thelr original form without trasnsforming te
logarithme and probits. Yeans are provided for plotting and
using sero and hundred psr cent effectse The calculations ave

simplified by use cof nomographse. The method provides for the
rapld test of parsllelism of both curves and sasy computation
of the relstlve potency with its fiduelsel limits,

The methods of Eliss (11) snd Irwin (75) while mors ecourate,
are so time consuming end leboricus thet the busy experimenter
is dptsrred from uaing theme From the view peint of many non-
mathematically minded Molag:ists, meh pwméms are not pleasant
to contemplete becsuse the ecalculations are dirficult, tedious,
and often quite 'mmz;ewmabl‘o. Te do sway with gll these
d¢irfieultiss Litehfield's method serves the purpose edmirably.

&,

frog method developed in this study has the advantsge of being
ropid, chesap and accurste, ss compared to the gensrslly employsd
rat vegingl smear mewthod. The ret method ususlly takes 96 hours
for an assay, end requires coneslderables experience for reading
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the veginel smearss 1t is time consuming and leborious. It
taktos sbout 7 hours to complets an assay using the mele frogs,
which includes the time for welighlng the animals and reading
the smears. The ;né peint is quite aimple and requires very
little experisnce to determine the presente of spermatozoa.

In the rat method 10«£l days old immature femsle rats are
used, and thess cannot be used ggain for snother essay. This
maktes the assay expensive., The male frogs can be used five times
which reduces the coat of the assays The frogs are essier to
get and sre very choap compered to rats., Filduolal limits of
potency ere conslstent with good bLloasssey procedure, and approxiw
mately the same ee rat vaginal smear method, ¥ith much less
consumption of time end money, one cen reduce the fiduciel limits
of the potency by employing a grester number of frogs cn esch Jdose.

Another adventage of the frog method of asssay is that it

doss not respond to oestrogens which may be present as conteminents
in semples of chorioniec gonsdotrophin, Thse frog method cen also
be used to determins the amount of ahariﬁnig gonsdotrophin guane~
titatively in » m1m£§ru contalining cestrozens, The ret vaginel
smear methoed will not differsntiste chorionie gonsdotrophin and

cestrogens.

The dissdvantags of the frog method 1s that 1t reguires
lerge quentities of gonadotrophin compered to the rat msthed.
Ome I,Us is necossary to obtain s positive vapinel smesr in the
ret ond one l.U«/gm. frog (Rans pipiens) will give a positive
responsei for an average Irog of 30 gm. 30 times ss much gonsdow
trophin is required than for the rat. Rans clemitsns reguires
during the summer 1/4 the quantity of hormone ss that required by

Bana piplens. Thersfore the use of the Xana clemitans in place
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A new method of assay for cherionie gomsdotrophin using
Galli-deininl resction on male {rog 1is described.

A group of 67 frogs divided lnto three sub groups ia injeste
ed with standard snd enother group of BY is used for the
test sample. Thus esch sesay requires 114 Trogs) standard
and test ssxpls are injectsd simultaneously. This &uian
of (3 4 3) dose assay type is used in all the assays.

lose of ehorionic gonsdotrophin injected inte dorssl lywph
sac, 1s contelned in O.,0B ce. of waler per gm. frog weight,.
The end yolint is indlicated by the presence of spermatosoa,
two hours after injection.

Reaulte are coumputed mathewatiocslily snd grephically, and

DR 60, slope (b) of the integrated freguency curves, its
standard deviation, ¢ b, for individual sazays are caloculste
ed,

Results are cesloulated by using methoda of Bllss, Irwin, and
Idtehfleld; close agreesent is seen in results obtaired by
these methods,

Two different speciss of frogs - B

g clamitans snd Rana
Pipiens can ba conveniently used for the purpose of deterw
mining potencys The same results are obtained with either
specles of £rog.

The sultebility of this method of assay la demonstrated by
eastimation of the rotencles of unknown test ssmple of

chorionle zonsdotrophin sy compared with g referencs standard.

The fiducizl limits of poteney are consistent with good
bloasany procedure snd approgximste those dstermined by rat
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vaginal smear method,

8+ Comparison is made between the potencles of the test
ssxples &8 determined by the proposed frog method and
ret vazinal smear mgthod.

8. 4An sssay can be convenlently completed in one day by this
me thode

10, In the interest of eccnomy 1t is demonstrated, that beth
species of frogs can be used five times at an intervel of
slx days. Although Lrogs after heving been used five tinmes
loss considersble welght, thay still glve consistent re-~
sults for the poteney of the teat sample.

1le The averasge b velus with its standard deviation, for sssecys
done on Hans elm-itens is 5.484 ¢ 1.35, and the aversge b
values for esll assays done on Rena plplens 1s 4.72 $ 0.€64,.

12, In both spacles of frog the loss of weight, and number of
times used during the summer, have no significsnt chenge in
the valus of DR 80. FHowever the difference in senslitivity
between both specises iz quite marked (mtatisticaelly signifi-
cant).

13. Seasonel veriation in Raene piplens to chorionic genedotrophin
is studled, Iwring winter end summer the DR 50 1a spproxi-
mately one Internstional Unit (093 to lsl I.U.); there la
a audden drop 1n DE BO at the beginning of the breeding
ssason to half this value (1.0 Oed to CuB7 1.Us), rising
agsin to a high value after the end of the breeding season.

14, The propossd method has the sdvantage of being rapid,
accurate snd cheap.
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Table I

International Standard va. U, ¥, Standerd (f.iick. & H.LotdD4372)
Chorionic Uonsdotrophin

Assgy I
Date - June 20, 1950

Frog Species - Hans clamitans
Times used - Firast

international %ta&ﬁu:d

Ue e Standard

Cose in  Ko. positive
I+Ue por out of totel

Noe Ut
in M

Ne. Wty Dose in
in T,

o. positive
Telle mer out of total

of frogs gmme frog injectsd of froge gme Ifrog Iinjectsd
30.1 052 10/80 2643 el 11/80
27 8 0.46 18/2% B840 0,45 14/17
23.2 0.60 20/20  3la 0,60 20/20

Results ealeulated by follewing methods

Biisg l2nd 4 idte
bS 848694 Bal3
bUH 7 « 3551 84071

b 2e4R¢ -
cbUN 2401 -
be 8,0483 -
cbe eGS0 -
DREG B - Uell6
LREG VB o CesB6
Foteney of Ujke 0.3 ve.03
riducial limite 4363 T o
of Poteney in to to
Lalie/Fge 118,06 121.1




Table 11

internationel . itendard vae. ve e Standapd
Chorionic Gonsdotryrophin

tasay 1I Frog Specles - flans clamitans
Late ~ June 22, 1950 Times used =~ Flret

Internstionel Stendsrd = . Uy M. Stenderd

fve., W&, Dose in Yo, positive Ave, W, Dose in  lo. positive
in lme IeUe poer out ¢f total In Ome I.Us rer out of total

of Ifroge gme frog Iinjected | o: frﬁ?gg gae frog Iinjected
0.2 0.22 7/20 2643 OuR2 6/20
27 .3 031 12/17 28,0 Cl.81 12/17
£23.2 G438 17/20 S1.3 Os43 17/80

tesults caleulated by rfollowing methods

Dlise Litenfinld
bS 14,8057 4.9926 £.012
BN 444510 £.5050 5.006

b 1,630 1.5414 -
SHUK 1,613 1.6483 -
be 51759 5.2485 -
obe 1.148 1,0902 -
DREU & 0.2564 - 0.25
TRBO UM 0.2658 - 0.26
Fotency of Ueka 7468 0746 96,16
5tde in lels/mge
Fiduclal limits  77.75 8.8 T 72,3
of Potengy in to to

to
Telle/mge 1288.7 121,85 187 .0




Tarldl: 1XI1

Ua ¥o Stondard vse Tozt Seople (Felluteln Lot ,15482-2)
Chorlonie Gonsdotrophln :

fgsey 111 Frog Cpecies « Rang Clamitans

ate - Juns 28, 1950 Times used « Sgcoond
Ve He Lbandard _ Test Senple

iV@e Vte Loses in does posltive fve. Hte Lose 1n koo posltive
in me IesUs per out of total in Gm. I.Us vOT out of total

of frogs gme frog Injected of frogs gme frog injected
2646 0417 &/80 2444 | 0.17 5/80
2745 0.26 10/1% 8647 0.28 12/1%
8640 D38 19/20 2847 0.38 18/80

“esults celeuleted by followlng methods

Bliss  Irwin (2nd ‘oprox,) Titchrield
UM 2.8C04 T e7CLS
»Ta 5.8801 547280 8,747
& UK 1.474 1.5444 -
TS 1,387 1.39085 -
, be €.,1752 6.2488 -
be 1,0001 1.0334 -
LRBO UM 0.2307 - D.234
B0 T8 0.2192 - ' CeR26
Toteney of TeS. '
A in terms of Uske 1035 10445 103.54

Std. in L. Ue/mae

Fotency 1in teormas

B ef Ints “td8. in 1C4 .5 10843 10487
Igﬁp/ﬁl@}g (1;@1 x
Velue of £)

Flduelisl 1imita 85 .4 28,13  BE.E
¢ ©of Poteney in to to

| to
I.0./mce 127.6 128,.8 129.4




L%

Table IV

Ue ¥e Gtenderd va. Test Smmple (Follutein, Lot #8Gl0072)

fagey IV

Late - July 3, 1850

choricnlc cenadeotrophin

Fpog sreclies - ana Clasitasns

Tizes usad

- Third

Ja e Standerd

Tost Semple

fve. Wte Toze In  Ho. poaltive wa. W, TDose In  lNo. positive
in Gm, IelUs por out of total in Gme LeUs por out of © tal
of Troge gme frog Injectad of frogs e Trog injlected
24 .6 0,17 1/20 20.7 7.7 8/20
23,9 0.26 10/17 23.8 0426 13/17
22,5 0.58 1%/20 R6.6 0.38 18/20

waults Calculsted by following methods

Bliss ipwin (Znd Approx,) Litehfleld
bl LOTTH 543973 4edd
fey 4 o054 445168 4415

 bUk 1440 1.358) -

sBTS 1.5086 13497 -
be 48588 4.9608 -

G be 1&0‘3& wa -
LRBO Ul Oe84l) - D265
LRBO 18 U.10888 - 0«04

Potency of T.8.

in terms of U.M,. 184.3 124.2 185.C

Sthae 40 Lelie/mge

foteney in terms A

of Int, 5td, in 128.5 125.4 1268 .,86

TeUe/mze (1401 x

Yelue of A)

Fiduelel 1imits  §%.1 7.9 874

of Totensy Iin - to to te

Ieto/mge 161.6 160,3 178.0




Table V

Ue He Standsrd va. Test Laanple (Foliuteln, Lot #UGlO0TR)
Chorionlie Jonadotrophin

fspay V Frog Species - Hena Clamlitsns
Date = July 7, 1980 Times used  « Fourth
ﬁ-‘M. Standard | Test Sample
ive, Wt. Dose in  No, positive  ive, ite Lose in  No. positive
iIn “me I.Ue por out of totmd in Oma LsUw var out oftotal
of frogs was frog Iinjected of frogs go. frog Iinjected
2648 0417 3/20 28 48 017 - 4/20
23,9 0.86 10/2% El.b Oo26 13/17
2440 0.38 14/80 23.8 088 16/20

Tesulta scasleulated by followling methods
2liss  Irwin (2nd fpprox.) — Litchfleld

buUE £.2178 4,4511 4,327
nre 4,777 41,8994 4 4430
abﬁﬁ. 1.308 r.2nem -
<bTH 1.380 1.20684 -
be 4,4007 4,8788 -
be 0.9828 0,.9104 -
TRBO T¥ 0,2686 - 087

TREBO TE 00,2404 : - G.238

Potency of Telle ' . : |
2 in terms of Ullie 11l1.6 311.7 1l5.4
iﬁ:%;ﬁ.. in _Efa‘:}n» B e ) .

Potenoey in torms T V ; R

B of Inte. 88Gs in. 113.Q ilBeb ilae8
T/ . (luﬁi x '

Value of A}

Fiduelel limite | 862 . ©7.8 ' GBed
¢ of Poteney in to to to

Ieda/mse 168.0 144,7 1848




Table VI

Ve Mo obteadard ve. Tast Do le (Fellutein, Lot f15452«2)
Chorionic Gonsdotrophin

Frog Specles - Rans Clamitens
- Flfth

Asg Vi

Tate - July 14, 1850 Timas used

Ue He Standard

ive. Wte Lose im  4G. positive
in Gm, I.Us par out of total
of frogs gme Ireg injectad

jeat Jaxple

INgs vite Lo0BE ln  Loe positive
in Gme l.Us por out of total
of froga gue frog inlected

21 46 Ted7 &/20 PEPAR. 0,17 8/20
19.1 Uel6 10/17 22,0 0.2€ 12/17
22 ok Cell 17/2¢ 22 .5 0,28

bUM 4.4548 4.,43560 4+430
bTs 4+ 4009 443778 4+.410
PR +1H 1.283 1.880 -
SBTS 1.330 14338 -
be  4.4288 44,4075 -
bde 0.9237 09241 -
IRBO UM V2287 - Q.886
REO T8 0.1945 - 0.1580
Poteney of T.S. |
2 in terms O Uside 116 .8 118.8 115,98
38d. In LeUe/MmMEe
Fotenoy in terms
of Int, 348, in 117.7 118,98 117.06
TeUe/mge (1401 x
Yelus of )
Fidueinl limits 20,0 803 84 48
« of Fotency in to to o
i!ﬁﬁ/%‘ 153.7 153Q9 58«7




Table VII

Te Mo Standard va. Test Sample (Folluteln, Lot 15452e2)}
Choriconie Jonedotrophin

Lasey VIL
Late =~ July £1, 1860

Frog Species - Rene Clamltens
Times used = Lixth

Ve le Standamrd

Test Sample

ive. Wte Lose in Hoe. positive
in Gm. 1.Us por out of total

MNage Wte Dose 1lm  Ho. positive
in Gm, I.Us por out of total
of frogs gm. frog Injescted

of frogs gme frog dnjected

228 Celd - 8/80
18,8 0.1 /1%
22.4 O34 18/20

. 1840 Oelé 4/80
81.6 0421 10/17
21l.3 CeB4 18/80

Hesults caleulsted by following methods

Bliss Litehfield
383 425806 454
bTH 44,2079 508
o Uy 1.182 -
o b'Ta 1480 -
be 4.2894 -
G-bﬁ QQ%’&&& -
LRBO UM 0,.2318 - 02385
DRSO 15 0.1885 - 0807
Fotency of TeSe |
in toerms of UL, 112.8 113.6 1138.5
Stde 4in Lelie/mge
Poteney in terms
of Inte 3tde in 113.9 114.6 114,8
1*{3"/23%# {1.,01 x
Velue of A) | , |
Flduelal limits 86,4 88,8 8548
of Foteney in to to to
1.0./mZe 149,8

164.5 150.1




Table VIIX

Us Ko LlLandard vos Teat Smmple {fekicks & He Lot 5 55540)
Chordonic Uonasdotrophin

igsey Vill Frog Species - lisna piplens
iate » September 1, 1880 Times waed ~ Flirst
 Ue ¥e Standard | | Teat Semple
Mo ¥te Dose fn Moy pesttive  [Tente IoMln lop pesitive
of frogs gsme fyog injected of froga gme Irog Iinjected
56,9 0.7 3/20 5449 0u7 3/20
3443 1.1 10/17 35.8 1.1 11/17
364 147 16/20 5.4 17 17/
- , SR—— , s et ——— Mol —

bUK 4,0588  4.8587 4.10

BIS ‘543015 544098 4.63
< bUN 1.2068 14209 -
¢ BYS 1e214 148568 -

be 541806 541819 -
¢ ba 08537 0.8714 -

TRBO UK 1.088 - 1.1

LRSO TS l.088 - . .04

1o termsor Guke 10845 108.4 10647

Stde in ;;ﬁg/ﬂgg

Potency in terums , |

of Int. Std, in 106,85 108,48 108 77
1.»55.;/%' {1.Cl x

Value of 2)

Floucisl limits 84.8 B4e3 T 7646
of Potensy in to o to
i qif./mﬁt 134.0 137 .87 l&.&

Yote: OUriginsl semple was dlluted ¥ times for the purpose
of this assay, therefore 106,48 x 8 = UBLL08 I.U.
per mgs of Test Sumple.



Table 14

Use ¥e Standerd va. Test Sanple (Askioke & H, Lot#l1414)
Chorlonlie Gonsdotrophin

hssay IX° Frog Species - Hens plpiens
Late - September £, 1950 Times used ~ First
Ue ile Stendard | Test Sample
ive, Wt. Lose in  Ho,., positive ive. %%, Lose in Ko. poslitive
in Ome 1.,Ue par out of total in Gm. I.Ve par out of total
of frogs gme frog 1injected of frogs gme frog Iinjected
36.9 047 3/20 30.8 047 6/20
34.3 1.1 10/17 328 1.1 1e/17
36.4 1.7 16/20 32,6 1.7 18/20

Results celoulsted by following methods

Blisa Irwin (2nd Approx,) Litehfield

UM 4.8533 4,8557 4.10
bTS 4.7€00 4.3503 4.36

- BUN 1.206 1.209 -

- bTS 1,261 1.247 -
be 4.68087 £.6110 -

- be 0.8714 0.8680 -
RSO UM 1.083 - el
LREO 75 0.5851 - 0.89

A in teras of Uike 12845 123.64 123,6

2td. in I.U./mg.
Fotency in terms

B of Int, Std, in 123.5 124.8 124.8
Id’h/mg» (1‘01 x
Value of A) .
Fldueclel limits 96,8 55434 87.04
C of Poteney in to to to
IeUe/mge 158,8 160,11 176.5

Hote: The dilution of Test Sample was 1/5 as much as that for
the &Htandard becsuss the Test Sample had 1/5 the potency
of the sHtanderd, theorefore 1E4.8 » 24.9 l.Ue per mg. of
Test Sample 5



Table X

International Standerd va. Test Semple (JAekeks & MHeloti58540Q)
Chorionie Gonsdotrophin

Apsay X Frog Speciss - Hanae piplens
Inte - September 4, 18560 Times used =~ ‘econd
International &faaﬁar& Taﬁt>&am§la

ive. ite Lose in  Ko. positive  /ve. Wts Dose in  bo. positive

in Gue IsUe per out of total in (Gme I1.Ue por out of total

of frogs gme Irog injeated of frogs gme. frog Iinjected
31.6 0s7 2/20 373 Cu7 4/20
3.1 1.1 /17 3845 1.1 10/17
3343 3.7 16/20 3641 147 15/20
bS 4,9091 4.9265 4420
BTS 3.5549 59189 4,12
sbd 1.208 14820 -

SHTS 1.876 1.183 -
be 442208 445764 -

obe Q097 0. 8850 -
DRSO S 1.179 - 1420
IREO TS 1.080 - 1.1

to ata/mge Tt 10944 1065 108,0
Fiduelel limits 8147 84407 7849
el 1oied

lotes Original semple was dlluted © times for the purpose

of this sssay, therofore 100,05 x § w U886 L,.U,.

per mze of Test Snuple.



Table il

Internationsl Standard vs. Ue M. Stendard
thorlicnle Conadotrophin

Assey A1 Frog Specles - Hans piplens
Date = September 16, 1950 Times used = Fourth
Internetional Standard . ‘ Ue He Standayd

dve, ¥t, Dose in Hoe .iﬁfﬁﬂit&% ﬁxﬁ. e Lose In Koo ;mazt.&*n
in (me Islie per out of total in Gme I+ poar out of totel

of froga gm. frog injected of frogs gme frog injected
325 Ou? 4/8C 3840 07 5/20
2746 1.1 9/17 347 1.1 10/1%
2848 147 1e/20 3549 1.7 16/20

Besulte cslculstsd by following methoda
Bliss Lit
bs 447751 43408 44385
bUK 3,9388 349887 4,388
b3 1.185 1,160 -

SHUM 1.170 1.148 -
be 443580 441897 -

o be 0.8231 0,8292 -
DRSO 8 1.086 - 1.08
DRSO UM 14014 - 1,02
rotensy of UsMe | o |
St8s in IeUes/mge  106.B 106.1 105.9

ghmslyme me e %

I,Ue/mge 138.87 140.9 139.7




| Sable XII

Uy Yo Ctenderd va. Taat tample (4.¥ck. & Helol, N5002R)
Chorilonic Jomsdctyophin

Prog Speeies -~ Hana piplens
Timon used - F3ifth

lassy X1
Date - Saptember 21, 1950

e He étﬂﬁ&m
Hoe poslitive

Tast Samples , _
Hoe positive

iV e uhe OB In iNges whe 088 in

in Ome I.U¢ per out of totel In (me I.Us mer out of totsl
of frogs gme frog injscted i frogs gome S0 injscted
312 Qa7 6/20 £0.8 Co7 E/20

308 1.1 10/17 8940 lel AR/

3249 1.9 18/%0 38.28 1.7 19/20

fgoults

calgulsated b

b &1

)
s
i
L
#
d
i

£
&
er
g
3]
£
&

Yy 45004 4,879 €430
i £40428 " LIS 4458
s BUE 1,346 1,150 -
G bTd 14412 141403 -
Le 548350 Ee102% -
¢ be 00740 G+ B1l2E -
RO U¥ e BEE8 - QS0
BO TS 05018 - C.84
Fokency of TeSe
in termes of Ulka 108 .9 108 .0 107 <1
Stde du T4l D e
Poteney in terms ,
of Int, Stde in 108,85 107 .06 10841
b P ‘/Z“"‘y (l.g}‘ x
Yalue ol A)
Flduclel llamils Goell G ed T +€
of Potency in te to to
Tabedmie 134451 13548 1477
Hote: Origlnal seample was diluted 5.5 times for the purpose

of this sssay, therefore LOT.08 x 6.6 w 58848 I.U,

per mge of Teat Samplo.



Talble XIII

Compariscn of voteney of e¢rorionle sonslotrophin s Jdetermined
4

thao
by using mala frozs end femesle rata.

Fotency 1in internstions!

40 Of tluea wele frog Isrcent deviation
assayed me thod Rat method of frog potency
irowm rat potency

.&tﬁﬂk » & Eo

Lot«#5H4378 1 j+1* Y 3 100,.,0
97.6 98,8
3 106,11 -
ﬁ?@’!‘ﬂ&’ 101,08 vEed “1 «81
ﬁ..%eﬁz. & he ’
Lot EL540 1 PoE. 1000,.0
2 LB5.5 ET7D«0
& - &aﬁi.ﬁ
Neraze 8715 “21 .0 +5.43
Aeligk . & He
Lot#11414 1l 84,9 1.4
2 - 13;1
Average v 24,9 18.8 $32.4
ﬁqﬁﬁj&ﬁt & }ét
Loty BBYBRE 1 BEB.8 5720 $2.97
e s : e ——e — s = : e ———

liote: ror the dats on Ircg assays refer to tables i, Ili,
XL, VIII, %, X¥, Y1I. The rasulta of the rrt masayas
wore supplied by Ayerst, ieiecna & Harrlsen Ltd.,
Hontreel, Canadn,



Table XIV
CRIZNTING TESTS

Samplet A.Mok. & H,Lot#S4372 Date:
¥Frog Sreclest Rang ¢lamitons

Logse in LeGe

lo. positive out

per gme MQ of totel injected I}i’i 50
0w L e/s | | )
0.6 4/8
048 8/% 045 LU,
11 - 8/8
1.8 5/5

ettt

Samplet A.koke & Helotyb437R Date:

¥Freg tpecles:

Kene piyhm

mgust 87, 1060

mﬁi in LsUe Koe mswiu out

per gm. frogz of totel injected LR 80
046 /5
0.8 /8
140 28/6 1.11
1e8 2/5
led 4/5
1.6 +/6

e O e A R RS e A 4t b i A e A R i N P e i 5 ANt 3 vt R i

$ump1a: Aoleok, & H.Lot#11l4l4 ia&n

Frog Spscles:

Rang piplens

Magust E?, 1930

Dose in 1.U, Kos positive out

per gme Ivog - of total injected LR BO
048 /8
0.8 1/8
1.0 2/8 1,09
1.8 8/5
1.4 /8
1.6 4/8




