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ABSTl]ACII

Bovine placental lactogen (bPl,) has been purified to

homogeneify fron bovine fetal pl,:.ccn'Lal- fissue empl-oying

conventional prote j-n purÍfication bechniques and a racìi ore-

ceptor assay f or human gr-ovith hormone (nnA-frCH ) . AnaJ-ysis

of the purified protein has esi,abl-ished the rnolecul-ar

wei.ght of bPL to be approxima.tely 3r.OOO daltons v¡ith an

isoel-ectric point of ,.r, The radioiod j-nal-ed protein is
equipotent, on a mol-ar basis to hGII in binding and displace-

ment characteristics to growth hormone receptors of rabbit
liver cell nembranes* The abil.itv of bPL to irodulate hGH-

specific receptors on human lymphocytes provides further

evidence of the simiJ-arity of bPL and hGH" Specific bj-nd-

-i-- ^*^ ^-l^*racement characteristics of bPL in the RRA for111¿i Arlu uL>plc

/ñ-. ñ-- \prolactin (RRA..oPRL) demoustr-aie fhat it is approxirnately

30 percenf as potent as oPRL in t his sy-stem. Proliferation

of }fb2 node rat }ymphoma cells in culture has demonstrated

that bPL is lacto6enically equipotent to bPRL. Alt homolo-

gous radioimrnunoassay developed for bPL (RIA-bPL) vas un-

successfully applied t o th.¿ measurement r¡f bPi, j-n the serun

of the fetus and the pregnant covi" Amniotic fluid and milk
-l - ,-i 

^--^æh^h^i, ^^-+ ^-ì -- i1Dr ^nhr 
j ^ation of the RRA*-IlL lltJuPJ- UólrdtrlUJ U LJII ud,IIl¡f, Itu wI lJ o ñ plJ!rv

hGH to whole and fractionated serum samples has failed to

uncover any hormonal activity attributable to a protein of

pla.cental- origin. Biosynthetic s'i;u-dies v¡ith midgestational

fetaÌ cotyledonary tissue demonstrates the ability of bo*

vine placental tissue to synthesize bPL, Immunohisto-chern*

ical Iocalization studies visualize bPL*like reactive si-tes



to chorionic tissue of the bovine placenta" In the Nbz

node lyrnphoma ceII assaye bPL v¡as not detected in serum sarn-

ples from pregnant covs but was found in feta-l serum sam-

pres@

These results dernonstr¿lbe the similarity of bPL and

hGIl in a number. of assays" 'Jlhe rnolecular vJeight of bPL

when compareci to other lactogenic and/or somatoiropic hor-

mones appears somer,vhat greater" The stucLies al-so provide

evidence that bPL is absent from¡ otr present in very l-ow

concentrations in, the pe:'ipheral circulation of the preg-

nant cowo



T. INTRODUCT ION

A: TI'IE PLACENT:r

Although the placenta was ai one tirne thoueht to

funct,ion almost exclusively in the transfer of gaseous

compounds and nutrients to the fetus u/e }<now now that

it possesses many other functions as well, During it,s

nine months of life in the human, the placenta passes

f-hrnrrr"h t.ha llscveïì âgêsr| of rnân - nror¡i ri i nø. a mrrl t i nl o¡rrq¡r g yf, v v rs l_rrt) q ¡rtqr u a-tJl I

organ sysberrt which simul-taneously serves fetal al_imen-

ì;ary, Þulmonaryu renal , hepatic, and endocrine functions

at the various stages of devel-opment, The placenta is
no passive filter" Yet the fact that it separates the

maternal and fetal" circulations anatomically aTrd that

a}l- exchange gaseous , sol-uble u or par l; icul-ate , irre-
qnâcl'ìr¡e nf 1:he direction of transfer i.akes nlnee atVI qf ¡U ¿ UI UqJL9 Q fJIqV ç q U

this interfa,ce, lon6 perpetuated the belief that the

placenia functions sirnply as e filter barrier, albeit
â specialized one@ This concept has nc,¡ been superse-

rlorl hr¡ f ha .¡ê.¡¡rrnit-i nn 'ih¡t *ì,'o ..1 -n^*+^ n-l o.'- ^ -^1 ^^uÇu wJ ulfç r veu6r¿!urvr¿ vtld.u vtlu prd.L,ul.1 L,d. lJrd.JÞ é. Þ{JIUU-

tive and active role in the fransfer and synthesis of

substances essential for fetal vrel I*being and develop*

ment* The abitity of the placenta to induce mofecul_ar

nlodification of' exogenou.s as lvel-l as endogenous mater*

ial demonstrates its distinct metabol-ic identityu con*

cerned v¡ith its own needs as v¡ell as those of the fetus"

Because placental size general-}y cor"rel-ates rvith fetal
size and nuinber" the reqilirernents of the fetus have usu*

a1.I-y been considered the donlinanf driving force for



¿

placental grovrth. However, studies dearìng with pta-
cental carbohydrate metabclism inclicate that at leasf
one*third of the oxygen and, glucose prov^ided. by the na-
ternar circulation for the conceptus is used to supporI
the riretabolism of r',he placenta i.bself (ltrewsholme and

trabtree , L9.76; Sugden and Newsholme, fg7r) and that
the rate of glucose transfer betleen mother and fetus
vÍa the placenta is nuch greater. than v¡oul-d be expected
on physico-chenical grounds alone, indicating that its
diffusion must be facilitated by special carrier sys-
tems (Newsholme, L9'l?) " It is also knov¡n that the amino

acid concentration i-s consistently hlgher in the fetal
tiran in the maternal olood, 'uransfer to the fetus being

against a concentration gradient (Crumpter et al, Ig:O) 
"

rn part.icurar, the placenta continues to grov/ after
fetectorny and will continu-e'co prod.uce specific hor*
mones even in the absence of a fetus (petropoul_os , Lg?3) 

"

The placenta in this context may be seen to dominate the
fetus, thereby debermj-ning the grolvth and intrauterine
lifespan of tire fetoplacental unit 

"

v,ihi1e the placenta of several rnammalian species
has been shov¿n to produce steroid hormones, and the now

f¿lmiliar te¡.rn fiferbcplacental unitil vas coined by

Djczfaiusy (7.964) to signify the coilaborative effort
cf tv¡o incomplete steroi-d synthesiz-ing tissu.es (placenta

and fetus) in the biosynthesis of estrogens, the reinain-
der of thi.s irrtrcduction ivill deaÌ briefr-y with only
placental pepiide hornolltrs,,
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B:

Based on his success in stimulating ractation if
women with orar coses of I'choriniflê" u an extract of soì¡/

placenta, Bouchacourt (t9oj) vras the first to postulate
an endocr"ine function for the pÌacenta" shortly after
this, Halban (l-905) pubtished a report on the ability
cf the pracenta tc maintain pregnency in women in spite
of ovariectomy. Forro,ring tire report of the presence

of a lui-,eotropin in placentar extracts (Aschner , rgr3)
carne the description by Ascheim and Zondek (I1ZT) of a

potent gonadoiropin in the urine of pregnant, vi¡omen ca_
pable of producing follicular growth and l_uteinization
in the iminature mouse ovary. Sel-ye et al (Lg3j) re_
ported the continuatì on of normal pregnancy and par-
turition in the hypophysectomizeci rai, cÌemonstrating

thaL the pituitary gland was not necessary for the main-
tenance of pregnancy, The initj-al- name applied t,o the
llr-inrr-r¡ I rll'onlnn^in ì,1 ^,.+i -qr ¿r¿qrJ rquçur,r- up¿!. rueilurfied by Ascheim and Zoirdek
(1927) t was 'rprolan' but this f irst placental prot,ein
horrnone to be recognized and. characterized is now knov¡n

as hu¡nan chorionic gonadotropin (hCG). hCG is a glyco*
prol"ein rvi'bh an approximate rnorecular weight of l;6eooo

to 40,000 daltons vrith the carbohycirate por.tion ac-
cou.nting for J5% of its wei_ght. hCG, lihe hLH, hF.SI{,

and hrsFI, consists of tr,vo subunits: label_led. {:"4 and p o

!'vhile the d subunit is ident i cal f or the f our tropic
hormones, the f, subuniL is specific for each, Removal

of the siaric acid decreases the bioL.ogical activltv of
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hCG and shortens its half-l-1fe (ffiori, 1969; Braunstein

et aI, I97L) "

Evidence of the appearance of hCG in urine at l-0

to L2 days postovulaiion (Lyon et al, L9r3) anrL in blood

beì;ween 1,he 9th (Jatle et af , l-969) and 12th day (t4arshaÌ}

et al, 196B; Braunstein et 41, 1973) after ovulation sup-

port,s the contention that hCG is a secretory product of

placental irophoblast imrnediately upon its differentia-

tion fron obher cells of t,he blastocyst, Tndeed, appear-

ance of this hormone in blood and urine of a lvoman after

she coiLceives marks the differentiation. of trophoblast

from the remainder of 'uhe blast ocyst ,

lising peroxidase.-Iabeleo anL j-body lo ÌtCG r Brody

(L969) and lkonikoff and Cedar'd (!973) have localized

hOG in the syncytiotrophoblast of both early and full-

ter.m placentas. ilsing anti beta-subunit serum Naughton

et al (1975) was able to l-ocal íze hCG. as a continuous

Iayer on t,he surface of syncytiotrophoblast cells, This

information, in conjunction with a report by rLdcock et

al (L973) of the ability of hCG to inhj-bit the j-nrnune

response of lymphocytes'uo phytohenaggi-utinin, has

raised speculation that, hCG nlay play a possible role in

protectíng 'che fetaÌ all-ograft frorn r-e jection" Nygren

e'b al (L973) measured plasma hCGe progesterone, and es*

tra,d.io1 in a grotip of woillen v¡ibh threatened abortion'

They fou,nd that of f he three horrnones, rneasurement of

hCG provided the best method for evaluatitrg the prog*

nosis of 'the pregnancy" Ïi ith 2 exceptions, all of the
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46 patients lvho aboríed had serurn hcG r-evels of ress
than 101600 mru/m] and al-l of the 2J women r,vho did nor

aborf had level-s greater than tB1600 mru; nrl" l,ater i_n

pregnancys as the fetus growse corpus luteum function
is taken over b)' the placenta"

A }uteotropic effect of hCG early in pregnancy is
suggesteci by Channing (1970) and Kammernian (L974) v,rho

demonstrated hcc receptor sites in the thecal- and gran-
ulosa cells of the maturing forlÍcre and 1n the ruteal
ceils of the corpus luteum" Se8alof f e1, al (tg>l-) ob_

served thecal luteln changes in ovaries of non-pregnant

women lvho had receiv'ed exogenous hcG over a period of
tru¡o or three l'¡eeks, beginning cluring the ]u.tear phase

of a spontaneous cycl-e, These hÍstorogicat findings
were sinilar to those observed in pregnancy@

channing (1970) has at so shown that hcc stímulates
progesterone secretion by granulosa cel-ls at very row

c onc entrat ions. Ì,{ore over , Cedard et a} (L9TO ) harre

demonstrafed the stiniulation of placental estrogen pro-
duction by hCG"

The exi stence of chori oni-c gonadotropin in other
nlammals iras bec.n suggestect by nunerous workers. secre*
ti on of a gonadot,ropin by the placen'bas of t,he ra-t

(llatthies and Lyons e 'L971 ; Cheng , L97i) , nlouse (Deansely

et al, l-941) , cat (Sadley n L975) , d.og (Smittr et al ,

L974), goat (t/an Rensberg, L97L), and sheep (l,loore and

iìor'¡son, 1.966) Ìrave been reported* A cG of pracentar or*
igin j-n the pregna.nt rhesus monkey, originally reported
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by Ascheirn and Zondek (1928) has becn confirmed by

numerous researchers (Ehrhardt and 1ìuhl, L933; Simpson,

L955; Tullner et a1 , 1966), Purificatj-on of a gonad.o-

tropin j-n species other than the hutnan, hov,r everu has

been restricted to the horse (Bourrillon and Got, t959;

Gospodarowícz, 1972) where it is referrecl to as preg-

nant mare serum gonadotropÍn.

An early publication by Starling (f905) dealt v¡ith

t.ho rrâr¡irârv p.r^-^ ^- ^,,,+!. ^p virn'-jn female rabbits inu IlU lll4l.rl:lq¿ J ¿)rd-llu óa U vl v Ir U .| *- U ---

response to extracts of rabbit I'ctuses and suggested

tÌre existence of a mamntoiropin of feta] origin. Some-

fiine later, lviadruzza (L927) reported 'bhe lactational

response of v-Li:gín guinea pigs; to pla.ceni:aÌ honiografts

v¡hile Bhrhart (I956) demcnstrabed prolactin*Iike acti-.
*"ì +., -.i h ^.'rr^n* ^ ^-l3 ì.'-'. ^- rlacenf a.vl-uJ Ill ui!uId.uuò ur rlulrtal.L I

In f 961 , I'u.hushiina pirepared a hunan placental ex-

tract which exhibited a growth hormone*like effecb'

Alnlosb si;nultaneously other Japanese'vorkers oblained

evid.ence f or prolactin*like ac.tivii-y i n placental- tis-

sue (l.iurosaki, L96I; Ito and iligasiri, 1961; tligashi,

l96t), Hc,rever, it v/es the report of Josimovich and

I.lacLarcn (L962), describing the immuno-chemical reac-

tion betu¡een antiseruni to hGIl and a su.bstance in bhe

placenta and retropl-acen'ual- blood, which aroused v¿ide-

spread interest" This reoort llas confirmed by Kaplan

and Grumbach (1964) who detnonstrateti that this hcll-

like antigen v;as produced by the syncytiotrophobl-ast

and. designated the nlaterial îrhurnan chorj-onic grov,rth
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hormone prolactin't " IL is no\'/ c orr:monly re f erred to

as þuman placenbal- lactogeTi (hPL) " Solnatotropic (Josi-

nrovich, f965; florini e*u af s L966), as well as luteo-

tropic ancl lac t ogenic ac t ivit ie s ( :lrie sen r L96r; Josi-

rnov'ich and l.lintz, 1968) have been clemonstrated for hPL"

In addition,. hGll and hPL shor,v sinílarit,ies in molecular

v,reight and a¡nìno acid conlposiiion r'¡ith B5?l ,¿f the f 9f

amino ac id residues in the f v¡o läol ecules beíng idenl-i*

cal (Niat} et al, L97L; Shine et aÌ, L9'i7)" The chem-

ical similarity between hPL e hGII e bGIl, and oirlìI, ¡ sug-

gests ihat these hormones may have arisen from a corn*

mon ancestral structure (Niatt et aIg L97I; Alojetal,

Lg72).

Detection of serum hPL of wonlen who conceive oc*

cuïs initially about 34 to 38 cla-ys after the LH peak,

that is, 23 Lo 26 days after detectable l-evels of hCG

are preseut (i'tistrelt et al , L973) "

The synthesis of hPL was first denons'brabed in

slices of first and L,hird trinlester placentas by Gru;:n-

bach and Ìiaplan (1964) ' Friesen et al- (1969) u in stud-

ies on the synthesis and secretion of hPLu identified

hPL as one of the principat radioactj-ve proteins in

the incubation medium, where it accou-nted fo¡ I0 to

,O percent of 'Lhe trj-chl-oroacetic acid- precipitable

proteins"

Suwa and

comes from a

term placenta

Friesen (1969) 5þeirred .bhat hPL secretion

stable intracellular pool v'rhichu in the

, amounts to 150 mg per 500 S of tissueo
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The production rate of hPL in pregnant women has been

estimated to be aboui I g per day (Sotomon and Friesene

f 96 B ; I(aplan et, af , 196 B ) "

As has been reported for hCGe Sciar.ra et al (1963),

using both direct and indirect immunofr-uorescence tech-
niques, l-ocated hPL in the c)'toplasm of the syncytio-
trophobrast of chori-onic vil-li" This observation has

subsequently been repor.ted by others (Grumbach and Kap-

lan, L964; Currie et alu L966; Beck et al, f969; Ikoni*
koff et al, L97L) "

ït appears thai. pJ-acent.a.l- perfusion is the most

crifical factor in hormone synthesis and secretion since

its existence ensures adequate gl.ucose and arnino acicÌs

to the placentae and the peripheral concentrations of

hPL may be indicative of placental groivth ancÌ weight.

A positive correlatlon hasu in fact, been found between

placental grow'bh and hPL by Sarnaan et al (f 9Zf )" This

correl-ation r¡ras true noi onì_y for placental 6rowth but

íor placental vreight a-s wel], indicating thab peripheral

hPL ler.els may be related to a fu.ncti oning placental

unit, The signifj-cance of l:er j_pheral_ hPL concentrations

in dei;ectin6 changes in fetoplacenta f'u-nction is stil_
in question. Bxam.i nation of data report,ed by Letch*

r¡r¡orth aod Chard (t972) indicates that the wide range of
hPL l-evels in norrna_L pregnaucies precluded the possi*

bil ity o f c oncl-usively c or.relat ing the pred j_c t ion o f
subsequenf fetal distress or neonatal asphyxia to abnor*

mal hPT, l-evels in the mother" Spellacy et al (f976)
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found that hPL levels were belov¡ 4 ug/nL after the

thirty*sixth ,;reek of gestat j-on tn 60?/" of pregnancies

compli-cated by intrauterine grolth retardation. A

sirnilar report by Gobari et aI Q97B) suggests an esso-

ciation betv¡een hPL levels of less than 5 uS/nL and an

increased incidence of intrauterine growth retardation.

However, because of the high number of false-negative

and false-positive results, measurenlent of hPL IeveIs

appears to be of lirnited clinical val-ue in. the indivi-

dua] patient, The authors concl-ude that hPL ntu."rr"u-

ment mey have some usefulness j-n screening the patient

at risk fo:: Íntrauierirte grov'rth retardabion, bu-t the

results reported are only similar to those obtained us-

ing 24 h urine estriol determinaiions and inferior to

reports usin6 ultrasound irnaging techniques. Spellacy

et a'i QgZA) deinonstrate a si-gnificant elevation of hPL

in women v¿ith twin pregnancies at both the thirbieth

(7"0 vs 6"0 ug/rnl-) and the thirty-sixth (9"2 vs 7,4

'no /m1 ) $¡eek.s c -Ê -Þ^ æh ^h^rr These elevaied levels ofLró/ !¡r / !r v u ¡!u \., J yI UóiralrvJ o

hpT, 21.ê SnEEe^+^J +^'!^^ - -^+^-+ì^r1.' "^^+.''l ^^*^^+ ^f-¡Ugl,¿ l,U UrJ A P\JUs-tIurd.f,IJ uÐçJuI é'ÐPçuv v-

a screening profì-Ie for the detection of high*risk

nrpp^nâncies^ for one of the Broups of v¡oinen with preg-
-lJ¡ 

vÕ¿rl4¡¿v

nancies at risk is the One lvif h lnultiple feLuses. This

laiter report, and ones liì<e those by Dhont et a1 (L976)

ancl Dat¡,' (1977), agree ro¿ith the notion that elevated cir*

^,ì1 -* j -æ -r onental hormone 1or¡els are associated withu uId- u 11.16 P-Lav,

an increased. ìnass of placental tissue. Similar corre*

lations were prevlously noted for hcG as well (Jones eL
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aIe 1944; Halpin, 1970). l,etchv'¡orth et al (L978) in a

^.r-,,^-, ^.Ê 1n^^ vtomen in the third trimester of Ìlresnâncs u uuJ u I t-vuv vJ(JtjleIl rjl LIr9 urrrru {,f'J_rüe:i u _ _ .^ _o--*--JY

reported that only ,"9?6 of their study population with

hPL levels greater than or equal to Ly,J ug/n\ presented

rvith stillbirths or had fetuses below the fift,h cen-

t j-le of v¡eight f or gestation" The j-r rec ommendation

lvas that measurement of hPL should become part of the

routine screening in fhe third triinesier of pregnancy
\ a ^^teven though 60% of patients with lov¡ level-s of hPL had

n nrrnal nres'nâ nc ieS"lJr vÞr¿\^¡

Tyson et al- (l-974) have shorvn that after the in-
o'oqf i nn nf çrl lrnnaa nnr¡'l'¿ìn ^¡ m'l rrnnnn-¡7-6f 6jy¡ Ì"rr¡ nFr(r*JUUSe, IJÍ'ULel-rr, UI EIUUUSe-¡* _,.- J8-

nant rïomen during the second half of gestation there wâs

no significant alberation of hPl, Ievels. Bxperiments

v¡ith infused glucose and arginine, alone or in combina-

tion uith each othere produced results suggesting that
- r..-^-i^ì ^--ì^ ^hanse.s in nlasm: ø'llrr:nsc wiIl nOt affeCtlJlrJÞ1UJ-UË)-LU Ul-*--o-* ¡**Jrtra óIuvuùe !/4.

the secretion of hPL but may suppress hPL secretion in

cases of sustained, hyperglycernj-a" Tyson et aI (l97la)

demonstraied that hPL .l-evels increased by 3O?t tuiLln pro*
-l oneod f,¡sti nq in r'¡onien beforc the thirLieth r.¡eck ofrv¡¡Õvs

6oci¡,,--inn ¡oy,i " r¡n 1-¡ l-lr^ h.r-6¡¡lr¡eam'ia hlltl.-.. iaps ]-n response uu LIÌ(j liyp-Ð*J

also possiblyy âs is seen ivith hcll, es a result of the

increased release of amino acids froni muscle (Tyson et

alp 1971b)" The hPL response tra¡r also be due f o the

hypoinsulinemia seen in Í'asting. li report by Bennett

et al (L976) demonstrated thatu as had been seen pre*

rrinrrqlr¡ lrnr- hGl't lrw lr'i¡r.t-irr :nd Gnøliardino (1q67\^ hpT,v IvuÐ¿J l. vj r¡vll uJ I ¡q¿ v¿rr sr¡q uutf f \L ./v t / I



restored the normal pancreatic insulin response to glu-

cose in the hypophysectomized rat" These aulhors indi-

cated that the ability of hGlie hPLr Þlasmin-modified

hGIie and oPRL to prociucc vreight gain in the hypophysec*

tomized rat ca.nnot be correlated with their ability to

pronote insulin secretÍon in response to glucose.

Speltacy et al- (1-971,) demonstr¿rted that hyperinsuline-

nia resulting in Ìrypoglycemia caused. a significant ele-

i¡af ion of hPL and suggesied that the level of me'babo*

'l i't,es reaching the fetoplacenj;al unit regulates in part

the concentration of hPJ, found- in the maternal serumø

The useful-ness of thisn they reasonr might be Lhat if

fetoplacenb.al hypoglycenía triggers in some manner the

release of l-ipolytic factor (hPL) so that maternal fat

catabolisn occursu then maternal 6lucose u.tilization is

d.ecreased and more becomes available to the fetoplacen*

tal unit "

Spellacy et al (1966, L97La) found bhat the concen-

tration of hPL was unaffected by the ì;ime of dayr sex

of the fe-uuse Þr€seflce of congenital anomalies in the

fetus or maternal hemoglobj-n concentration" They al-so

discovered thab no significanb changes in the maiernal

l-evels of hPL occu-rred- vrl'Lh the infusion of oxytocin

ancL that neither prostaglandin E, nor FZ r while al-

tering the secretion of hGII (l'{acLeod and T,ehmelf er e

I97O), had. any effect on hPL concetitration"

hPL possesses }actogenlc acbivity in rabbits and

pi8eons anii- luteotropic action in the rat (Josirnovich
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and Archer u 1977) " It aay al-so potentiate the abi.lity
of hGH to cause gro\,Tth of the tibial- epiphyses in hypo*

physectomized rats (Josimovich and Brande , L964), The

lipolytic action of hPL is thoughL. to be important in
conserving car'boh)'c1r"a-tes during'ilregnancyó Tal-amantes

(I97r) reported that in the pregnant v/oÍran the basal

and fhe hPl*stimulated rate of :l-ipolysis jn ¿idipose

tissue is ìrigirer than in the non*Þreßnant r,i/oman" Evi*

dence that there may be control mechanisms specific for
the synthesis or release of hlll, is provicled by the ob-

servation that placental sl j-ces j-ncubated in vitro ra-
nifllw'lOso J'_hai- oh'il-i*'v *n qr¡nfhocizo hvrrülr aurrruJ uu - -.0, *"rn

their ability to synbhesize hCG (Gasnard and Franchi*

mont s 1972).

As v¿ell â.s in the Ìruman, primate l¿r.ciogenic pta*

cental hornones have been found in and purified from

the monkey (Grant et a1u L97O; Shome and Ìrrlesen,

L97L)" Rodeirt PL has been purified in the raL (Ro¡*

ertson and l-riesen e L975) and mouse (Talamanies et a1 ,

1980) and identified in the hamster and chinchilla
(Talamantes, L97J) and guinea piß (Kelly et al, 1976)"

Ainoirg the Artiodactl¿Ia, Pl, has been purifi.ed_ in the

sheep (Fellolvs et aLs L974; l''lartal anci Ð jiane , L9?5;

Chan et af u L976), goat (Grissorn et al-, 197?), and cow

l^ ^ - ^-a(Bolander and- Felloirs e L976; Roy et, al , L977; llayden

and forsyth , 1979 ) and reportecl in the pig (Gusdon et

al, L97O) " Rabbit PL has reportetily been purified by

Bolander and Fellov¡s (L976)- Reports by Gusdon et al-



tt

(L970) and Kelty et al- (1976) su66est the presence of

PI-,*l-ike material in the dog placenta,

Resul-ts from animal experiment¿.tion have led to

suggestions that PL may pfay a significant role in the

physiology of pregnancy in many species.

Lyons (f944) dernonstrated- the synergisti-c action

oí rat pl-acental extracts and ovarian steroids in in*

ducing rilanrary lobulo-'alveolar gi:orlth. Feiectorny in
the rat, on da¡r f6 of pregnancyr had no si-gnificant ef-
fect on mammary weight e DNA, or RNÄ content on day 21

(Ðesjardins et al, I96B). Compleie abort.ion, holever,

reducecÌ fhe weight of the mammsry glands to control,
non-pree,nant leveis by day 2Ì* The rat placenta, there-

fore s appears t,o make a significant hormonal contribution

t o rnammary devel- opment ,

Pencharz et al (L954) vrere the first to dernonstrate

+h^l- lr-¡nnnlrr¡¡a¡l-nrnrr nlt fho -n-naon:nl- rrrrinLIIaL lrypoullylju- --.*J - Þ**,.e4 Þa8 I On Of

after day 4.0 of gestatione did not lead to abortion.
mÌâ^ Fy.^mnnh^i' in this condition went 'bo term and thet trY IJr tj6lrarrwJ

dain possessed lactationally functional mamrnary glands,

This data rjuggested that the 6uinea pig placenta ela-

borated- â su-bstance or substances v¡ith. luteotropic and

nammotrop-Lc quali ties*

0r6an co*culture experj-irents (liorsyth, L972) harre

denonst::ated the prod.uction and" secretion oÍ' a placen*

i¡l n'-i¡rnnl-nnnin in tho rrnrf rFlri ¡ non¡inn n] onn¡*alL¿t-L ij:¿lllllluL, J.'UlJ¿¡¡ ov.-vo f,1I-Lù ud.P]. IL!ç P-Ld.çstIUd.I

lactogen (cPL) is detectable in the naternal circulation

from the 9th v¡eek of gestation unfil term. Purified
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cPL (Grissom et al , 1977) has an amino acid conlposiiion

sinil-ar to ovinu. placental lactogen (oP.l,) and is as po*

ient as ovine prolact,in t'ihen tested in the rÌRA for oPlìL"

oPL has been shov,'n to be a pote nt lactoflen l¡hich

stirnulateè lactation in vivo in the rabbit, and mouse

Irlammary gland explants and also is a potent ¡;roi'rth pro-

uroting protein as demonstrated in hypophysectornized

--+ ^ /r-T^-r"'^-3er et al e L974; Chan et al., L976) . The_L d- L Þ \ ll<^tru !ï vr È

adrnj-nistration of oPL j-nto pseudopregnant rats also pre-

vents the l-oss of Lll-receptors in the corpora lutea and

f ho fal I nf nt ^d^c*n¡nna '^r¡ pllì-lulru f air vr lJ¿ ç6UÞUçI \Jrlç UJ tvL 
2

Presnancy in the Cov¡ v¡ith Special ference to BovineRe

Slace¡fC.Lac'uogen

'llhe hormones tvhich are prinarì-1¡r :rcsponsible for

the rnaternal recognition of pregnancy and maj-ntenallce

of pregnency in the co\¡\¡e as well as the inberrel-ation*

ship of the various factors responsible for marnmogene-

sis and }actogenesis, is far from clear" ft has been

shov¿n that in the e\¡.Iêg a species in u¡hich implantation

occurs on aboui day L6 post coitum, trophobl-as'bic tis-

su-e exiracts but not PL is the anti*l-uteolytic factor

rÞqnôns'ìble for rosr:linr" tì'^ ^ r'1lu^um even beforeI ÇÐpUIIÐ:uIU ¿\-/I J gùVU¿Ilö vrI!J U\./L !LdÈ IUvg

n j-d-af ion. [mp]antation in 'L.he c or,f i hovlever u does not

occur uniil the third v¡eek of pregnancyo !'lint et al

(L979), using a lactogenic receptor assaye were able

to dei"rlonstrate the plresence of bPi, in the bovlne blas*

tocoele as early â.s day L7 of gestation. As weII ,

i'/etter,ran a:rd ilafs (L973) have monitorcd the proSesterone
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profile during early pregnancy in the co\',/o 'lhey shov¡ed

that progesterone levels \'/elîe ma>limal at about day 18,

decllned gradually over the next 4 or 5 days and then

increased again" Sínce the reestablishment of pro6es-

terone secretion (and probably rescue of the corpus

l-uteum) occurs at about the time rvhen bPL is first de-

tected in the blastocyst, it is conceivable that bPT, is

the bovine l-uteotropin and/or antil uteolysin responsible

for reactivation or rescue of the original CL'

Ii is knorvn that ovariectomy of tire pregnant covr

at any tiräe du¡ing ges'bation v¡ill result in abortj-on if

no hornione replacement is initjated" ]:loffman and l{arg

(f974) dernonstrated, by inoliL.oring plasrna irrogesterone t

thaL the CL of pregnancy sruops func'bioning about 30 to

40 h before parturition and confirmed that only the CLt

and not t,he placenta, contribuÙecl siSnj-ficantly to

--1 ^nrrc h- ^f;Õote1" One" ft, iS the COmbj-naì;íOn Of a pre*
!l-cxÞlllc.t IJl uó Ç Ð

oi n it nus rlron i n nrôÊêst erone ( from over IO ng/nL tou!|J¡vvuu

less than 2 ng/mf)r accompanied by dramaLic elevations

of maternal estrone , corticoids ( frorn 4 n1/rnl to 16

ng/nl), and PRL (frorn 3Q ne/nL to oveï. 3OO ns/nL) v,¡ith

fa.irly constant gonadotropin ler¡els, v,rhich character*

izes the final hormonal chan8es prior fo parturition.

Karg and. scharns (r970) p:.esented evidence to suggest

tha.t the prepartr-lm PRL surge was apparentl y not the

principal factor l_eading to the terminatj-on of preg-

nancy' \.'/illians and lìay (f9go) faileci to denionstrabe

ê.ny ¿nf igonad_oiropic function cf bPiìL in the cor¡r,
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El-evated estrogens, on their owns are not felt to be

di rect inducers of parturition, ';Thile pharmacological

doses of corticoids given sysicmically fo the rnother

had been shown to lower lrogesterone levels in the third
trirnester and lead to abortion" moderate doses decreased

progesterone but v¡ould not terminate pregnancy6 As

rve1l , IIof fman (tgZZ ) reported that ad¡ninistration of

corticoids at any tirne during the estroils cycle of the

co'!v ivas inef fective in altering plasma progesterone Iev-

els. \irhile Hoffinan et a} (l-974) have concluded that LH

and noi PRL is the luteotrop.iç factor in the cycling

co\,vc Anderson (]980) ìras sholn thab hypophyseal*hypo*

thalamic stalk section of mid*pregllancy heifers did not

Iead to abortion" The latter report, vrhere pituitary

gonadotropin secretion is no Ionger under direct hypo-

thalamic controlu su-ggests that maintenance of carefully

control-led. Lll l-evels is not necessary for the continued

fnnct ioning of the CL and , there f ore e enc orlrages specu*

l-ation that LIi is not the only5 Ì'Ior perhaps princi-pal ,

-l 
'ì+ ^ ^* r.nni n -i'r u vÇ v ur vlr!¡r -n PJÎ egnal,lC] o

The infl-uence of PL on tnamlitar)¡ gl-and funcL jon has

be e n sugsesLed j-n several species inc-ì udin€i the co\¡Jo

Incteeci, iir studies by Bolander and Fel-Iows (L976) it vias

suggested that the secretion of bPL might be a helpful

marker to select high from lol m.i l k producers based on

j-.heir Í'indiris's of sip'nific¿rntlw hiøhnr. leVels Of bPL inVIIU !tr M¡*¿r¡t)o v¿ U¿5r¿¿r

'í:Ìie serunr of' high*yielding dair"y cor,'s vhen compared f o

Inu¡er rniIk vi^'1 .l-;h4 ^L..j^'ì^1 " !-Ê t,here vlere aJ-\JUJEl rllllr! J ¿l.i-LL¿J11È; L,LlçJÞö \-/u\¡ JvuÐIJ J-!

s-Lrn¡le ind-er of hi¡;h rnil-k produc"'rs ernong cov,rs this



vrou.Id of fer tremendous advantage to the dairy industry.

Schams et al (1972) have oemonstrated the essentÍal
'r -¡.r-^-^-.i ^ -^l o nl ¡vprì hv PRL at the t.ime of the nre_Jctv u\J¡-)çlrlu I uIl; PrqJ çs wJ r r\! qv v¡rv r'4¡rru vf vrf v _b/r u-

parturn period in the cow" In thelr' study the adminis-

tr"ation of brornocriptine (CB*}54 ) du::ing the last three

Ä^".^ nf ^^^+-tion resulted in the virtual abolition ofLrctJÞ \J-L öuÒua_

plasma PRL and sullsequent near-failure of postpartum

gal-actopoiesis" The effects of the ergot alkafoid if

adminístered prior to J days prepartutn, were again dra-

matic i'iith respect to decreasing plasma PIìT, but vJere

minimal- 1n altering eít,her lactogenesis or galatopoiesese

llistological stud.ies of the bovine manmary gland by Howe

et al G97r) in r',¡hich lac'i,ogenesis was induced using a

combination of progesterone s L|T'*estr¿rd.iol and dexa*

methasone, led tbe authors to conclude that steroid

treatment alone resul-ted in less than a complete matur*

ational and functional response by the maillmary epitheli-

r.u1r" Furiher, I{oprolski and Tuc}ier (l-971) have shown

that basal PRL of pregnant, lactating covis lvas lov¡er

than that of lactating co\"TS" The .r:esulLË of these re-

nnrts -is ìrip.hl-.' qìro.oêqtirrr- fhat ¿l ÌtO.¡lnOne Of plaCentalyvr u u ro uqtf Õv

origin may i¡,¡el-l- contribute to 'che mammotropLc/.IacLo*

genic process v,rhich the cottr undergoes duri.trg pregnancyo

Alt pì-acental lactoge::s purifieC to ciate have

demoirs'brated ]actogeiric actrvity by iheir abilit'y to

either bind to lactogenic receptor síi;es or to directly

stinulate lactogenesis in the mammary 6land' Þlany of

these pl-acental .l-actoge:ns, including tirose found in the
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hunan (Hatban, 1905), rat (Astv¡ood and Greep, IgfB) and

guinea pig (Pencharz et al, L934) have been implicated

as luteotropins" Bxamples of animal species v¡ith demon-

strated placenial- lactoget'is r'¡]rj_ch apparentlv do not

function as luteotropins, hovever, inclr-r.de the cow

(Hoffman and Karg, L974) and goat (Cowie et a], Lgro3),

Atl but one of lhese pu.r"if ied placental lactogens u that
one being bovine PLr have estab]-ished molecular v¡eiehts

in the area of 20e000 dal-tons*

The dairy co\,v in ou.r society is bred sel_ectiveJ_y,

and mainiained primar.ily, f or ibs ability t,o produce

milk" Thus s any new insight s int o the e stabl_ j.shrnent

and maintenance of lactation in the cov,r could have im*

portant econonic and social consequences* The fact that.

maxinum milk yield is accomplished only on a :"egular

cycle of pregnancies makes the horrnones of pregnancy

potentially critical factors in this re6a::d" This corÌ-

siderati.on, along with confl-ict.ing report s of biot ogical
potency, inolecular weight , and c j-rculatin6 levels of bpL

during ÐlrÇrln¿ìncy provid.ed- the il::netus for designin6 pro-

posed stud.ies in the a-rea,s oui-.1_ined on the following
paße s
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II: OBJBCTIVBS QF TI{IS ,STUpl

l. To purify bovÍne placental }actogen (bPt) from

feta.l- cotyledons in sufficient purity and quantity for

chemical and biological- stud,ies"

2* To characterize the physico-chernical and bio-

Iogical properties of pure bPL"

J, To develop a sensitive and specific homologous

radioimmunoassay for bPL*

4" To study the synthesis of bPL by bovine pla-

cental tissue

,, To measure the level- of bPT, in the circul-ation

of the pregnant col and fetus"
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III: ì'Í^.TBRIALS AllD METHODS

A: PIXRIF ICAT 1-0ì'l 0F BOVI"Nn PITACENTAL" J-,ACT0GEt'l ( bPL )

All procedures descrj-bed were carried out at ¿loC

unless otherwise indi-cated"

Startinn i'laterial

Bovine placentae, ai 2OO*270 days gestation as

judges by fetal crolrn*ruinp length rneasurements (Benesch

and Wright 3 LgrZ) e were collected at the tj-me of slaugh*

ter from Burns l'ieats l,td", abatoir in St" Boniface" l4a-

ternal caruncles and feta.l- cotyledons \Yere separated

i mrnod i.:¡t pl v ¡nd the f etal- tissue and attached membranes!r¡r¡¡¡!qrsvv!r,/

transported to the labora'Lory on ice" Cotyledonary

tissue was scraped front the membranes using glass rnicro*

sc opo slides" These scrapings v/ere tlte starting mater*

ial- f or subsequenL exiract ion ¿ind purif ication of bPL"

As.5a¡'_ f cr ì loni-u oring H orarQ'qal- 4c! iv ity o f bPL

The purifica-tion of bPL was monitored by a slightty

rlodified version of the rad j-oreceptor assay for grovrth

hormone as described by Tsushima ancl Friesen (L973) '
Pror-r..ration of the late pregnant rabbit liver membrane

receptors and the iodination of hu"man growth hormone

(hGIl; lrilil*I1S 20I9G e 2"2IU/m8) were performed essentialry

as described in the or"iginal paper'" 'Io borosi-licate

glass tubes (tZX75 nm) was adcled I00 ul of the rnernbrane

receptor (100*200 ug protein) e 200 uI of o"02, I'f Tris*

ticl- buf feru pll 7.6 coniaining A"L,9á BS/t and l-O rn l"i l'ígClrr

100 ril of hGH standard or u.nlinolvir sauple, and 100 ul of
t 2r-tt)I*(ioCo) hGH (50rOOO*80r000 cprn) * An o'rertri tht in*
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cubation of the assay tubes at roorn temperature with

constant shaking 'i/ras fol-Iorved by the addition of 2 ml

of cold 0,02! I'i sodium acetaie buf fer, pl-l 5"4 containing

O"L?6 ilSA to each tube" The rnernbranes \t/ere then sedi-

r;reiricd- by centrifugation at 7BO x I for 20 minutes at

4"C, the supe.rnatant decanted and the membrane bound
f 2çt--"f-*(ioao) hGH in the pellet counted in a Beckman ßamma

4000 counting systern*

Protein l4easurement

Protein concentrations of fractions coll-ec'bed dur-

ing purificaf ion were est j-m¿rted by tneasuring their ab-

sorbance at 2BO nm and assuming that one unit of absor'*

bance rvas equivalent to a protein concen'uration of 0" B

ng/rn:.." The Bj-orad- Protein Assay based on the method of

Bradford \¡/as er:iployed. for the protein d,efermination of

tile f inal purif ied product '
goncentration of Protein Solutions by llltrajil-tlation-

/\tt concentration procedures \¡/ere carried out at

4oC in an Arnicon Diaflo system using cefls of appropri-

ate size for the sample volume to be concentrated. Yl'I*

10 rnenbrane filters viere used in all concentration steps.

llorrnone Preparat io.ns

Bovine prolactin (i{IH^P-B5-32"2 Iu,/mg), bovine

grov,rth hormone (l¡ru*cu*1318*0,81 Iu-/rc1) , human growth

ho::mone (wru-¿ot9G*2 lu,/mg), and ovine prolactin (urH-

PSI2*3, Iu/ing) were kindly supplicd, by the NIAIIDD of

the l{IFi, USÂ"
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Iodination of Bovine PIacen-taI LactoRe.n

Purified bPL i¡ras iodinated. by a nodified method of

Thorell and Joiransson (197I). A l0 uI alJ-quot of the

hormone, containing bet,,veen r^? ug of bPLe \¡/as added to

I2X7, mm borosil-icate test tubes containing 25 uI of a

.) 6 Ì.1 j\Trll ]ln buf fer, pl{ 4"2" This v/as followed by thevo./,,*"'2.YlI

addition of 5 uf of a l- rng/nI solution of l-actoperoxi-

dase (Calbiochen¡ grade B) in 0.01 i'l phosphate buf fer,
1)ç]5 ut of carrier*free Na"/I (New England Nuclear; 0"6

m Ci), and. 5 uL of a l:15e000 dilution of 30% TIZOZ, The

reaction tube r/as agj-tated and allorved to stand f or 5

rrrin* After this tirne an ad.ditional 1O ul of L25l 
v/as

acrcìed (0-4- m Ci) along rvith 5 ul of Uhe dilut e llror'

The tu'be contents vÍere again nixed and al-lov¡ed to sLand

for 5rry;e¡.¡efore a fj-nal 5 uL of llr0, was added to the re-

actj-on mj-xture" Following a final J rn|n incubation, t

nI of PBS buffer, pH 7"4 was added to the tube and the

enfire contents their layered onto a 2X5O cm colunn of

Sephadex G-I00 gel previously equilibrated with PBS

buffer. Illution of the radj-oactive sannple from the

coJunn was ca:rried out rvitir PIIS buffer at a flow rate

of 55 nl/hr* The 5 inl fractions of ef Íluent v/ere col--

l-ected in glass tubes contaiuing i drops of IjIIS buf fer

wi1"h 2,ri,6 BSA. Eluted {ractions were t}ie n scanned for

radioactir¡i1,y usin6 a. 8ei6er couilter"

lo_d j-üa,tioii of ]lovi4e PRL and llo''¡ine -Gll

Both bPRL (bPRL; NIH-P*B!; 32,2 IU/ng) and bcll

(bGIi llltl*Gll-RlB; O.81 lU,/nS) were iodinafed by the
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lactoperoxidase rnethod. as described for bPl, wi|h the

exception that the phospha-te buf fer enployed had e pll

of ? "O instead of 4*2. Purj.f ication of Ìabelf ed hor-

tnone was carried out by 6eI e>lclusion chronaiography

as for bPL.

Specific Activi-ty of Iodinated Ilormones

Ðeterniination of the specific activity of iodina-

ted. hornones involved diJ-uting t0 u.l of the flnal reac*

tion mixture lvith l-O mI of Tris-llCl buffer, pH ?"6 con-

taining IO inì4 fiSCIr" Tvroe I00 ul- aliquots of this l:

I0OO dil-ution vrere added separately to trvo glass test

tubesu precounteci in a gamma counter, and then mired

rvith }oo ul of a Tris*HCl buffer, pl'l 7"6 conialining

2.5% BSA and 2 ml of a l-O;'/o trtchloracetic acid (tCa)

sofutiono After an over"¡ight incubation ab ¿toc the

tubes \¡,,ere centrifuged at 7BO x g for 20 rnin, the sU.*

pernatant decanted, and the precipitate counted in the

gamma counter. The incorporation of radioa.c t'ivity into

protein is expressed- as the percentage of the TCA pre*

cipitable rad'ioactivity oveï the precount radioactivity.

The specific activity of the j-odinated horntone is de*

finecl as the total precipitable count divided by the

amount of protein used for iodirration. The iodination

of purified bPL lvas accompanied by a 4O*6O?i incorpora-

t,ion of the r"arlioactive iodine yietding a Lracer with

specific activity between BO-1OS u Ci/ug protein' Spe-

cífic bin,ling of the tracer to rabbit l-iver rnembrane I€-

ceptors lías usualty in the range of L5*20% and only
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when in this range ì.'ias it used for subsequent studies.

B: PHYSIC0-CHEÌ"iICAl, CHARACTBiìiZATI0¡l 0-F BOVINE PLA-

CENTAL LACTOGBN

Anal-ytical fiel electro'phoresis

A slightly rnodified verslon of the mefhod for poly-

acrylamide gel electrophoresj-s described by Davis (]964)

ivas employed. Purified bPl, was ap¡Iied to tvro tubes of

? "2?á acrylamide gel ' Basic Fuchsin was applied to a

control- gel tube, and electrophoresis of all- tubes con-

ducf ed at pl{ 4,5. One bPL gel and t}re Basic Fuchs j-n

gel \,/ere then stained v"ith 0"1I5,t'( Coorrtassie Brilliant

Blue R*250 in a solut-jon of 25?i, e'Lhano} and B?! acetic

acid" Destaining of the gel was carrie,r out in a test

trrbe v¡iLh 7?ó acetic acid" The remainingì gel contai-ning

bPL was cut serially and the indir¡i.dual- segtnents v/ere

elu'L,ed overnight in l- ¡nl of O"] Þi Tr"is-l{CI, pH 7 "6 con-

taining O"L% BSA at 4oC. The eluates v'/ere subsequently

analyzed by the RRA for GIl"

Anal-y t ic al- q e I is o e l-e c t ric * f' ocJt s-ilìfl

Analyticaf thin-layer polyacrylami-de 6el isoelec-

tric focusing v,ras performed using an T,KB 2LL7 multiphor

apparatus and J,KB Ampl"loline PAG plates r¡,,itìr a pH range

of either 3.r*9., or 4*6'5. The gel lanes to be stained

i¡,rere fixed in It.5% TCÃ and 3"4% sulphosalicylic acid

prior to staining in 0"ILr% Coomassie Brilli.ant Blue

R*T1A in a solution of ?-J/" ethanol , B% acetic acio sol-

uiion prior i.o dry.ing and photograrphy. Gel lanes to be

assayed for hornone acLivity tryere cut Ínto o.J cm ser-
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ial slj-ces immediately afLer electrophoresi..s and the

individual slices el-uted in l- mI of 0,O2, I',1 Tris*HCl ,

pH ?"6 buf fer contalning O,ti¿ BSA overnight at 4oC"

A blank ge1 lane 1¡,'as sliced in an identical manner at

the same time, the slices eluted. in I mI of a distilled
water and t.he pH of the eluates determined by ptl elec-

Lrode 
"

crvl¿rrnide slab

qel electrophoresis

Polyacrylamj-de gel elec.ì.rophoresis in the presence

of sodiuin dodecyt sulfÌate (SDS) v,ias carried out as d.es-

cribed by Laemnli (1970) with slÍght rnodification" A

r 'rv -^'^--r^*ir3 ïaêcnlrlinr¡ lreI and 3î6 aCf'ylamide StaCkinp-tlrs dç.1- J -Ld.lll-l-l,¡.U v +¡rtr oiI ctllLd )¡3 4.V l.'J IdlitJ-U g t; r-aLj !!II^o

p'al \¡rêrê nrenared in the Biorad Vertical Slab Electro-Þv*

phoresis Cell- System, Electrophoresis u/as conducted.

at a constant current of 10 mill¡arnperes* Sample pre-

paration prior to applícation to the gel involved boil-
i no lho nnnì-ain SOI_UtiOn f Of I^2 min in the nrêsêneo Of

?î/" SDS, ?-7¿ 2-mercaptoethanol* LO% Sl_ycerole anct a small

amounL of brornophenol bl-u.e" The electrophoresed gel

vras stained in ,O% TC/, confaj-ning O"25% Coomassie BriI*

l-iant Blu.e R*290 for )-*2 hours, then destained j-n a so-

luti on of 3O?,ó methanol , 7 % acetic acid e a.nd finally
lrr¡rrlrrlr rlniorl nninn tn nhnfarrrl- l',1, ^Þ orrJral'¡rìinc¡:-nhr¡v 6.u L{u.¡¡l ur ruq 1J-L J-\Ji- u \J }Jlru u \./ór r:t_LJ:rJ v]- aL¿ u u.l. auruðl- a}JrrJ ö

Isoeieciric Focgsing i,tr Graqular $eI

The isoel-ectric focusing of serum samples, pla*

cental extractsu and rad"ioactive tracers in Sephadex

gel was carrieo out using Sephadex IEF get (Pharmacia)
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!,rith either Pharmalyte (Pharmac ia) or Arnpholine (LIiB)

as the carrier ampholyie source, An LKB 2LL7-jOL

Annhnl i ne lÌl ect rof or:usi np K'i | ì n r:nn illnr:tion r,vj-th an¡\rrr}Jr¡u!Jfrv

LKB 2f0, po\r/er supply vJas emrrloyed. The experimental

procedure foIIov¡ed the basic outline described by Tiahl-

strom and Bjorkman (f979) and always involved addition
nf lÌ¡ r.-la tn fho øal il lrrino fho qu¡olIinrr nFrì¡'ôccU-L Ullti òd.lll}J-LE uv ultE ¿iv! uuf, ¿llÊ) vi¡ç ÐvNvJ-J!lrõ lJr vwsÐùo

Following the gel divisj-on ro¡ith the fractionaticn grid,

ptl measurements were made directly of all l-anes by means

n{' ^ ôììnf'^n^ nlJ ol ee't.rorJe :1nrl SeleCted laneS Were thenUI d. èt{.J- Ictug }rll çrsv v¡ vr{ç Ç

acraped ou.t of the grid ivith a spatula aud- eluted in

individual I0 ml syringes fittecl lvith glass \¡iool plugs"

Tissue E>ttraction

Tissue extracls (except placental employed in the

studies designed to characteríze the antiserurn to bPL

r,vere all obtained in the manner described below, The

entire proced.ure was carried out at 4oC" fresh tissue,

obtainecl rvithin 30-60 mi.n of slaughber of the animal ,

vras rninced finely wiih scissors. An equal volume:vreight

mixture of !O n l''1 NH,,HCO< buf f eru pll 8.0 and nieces of
T/

tlssue (usual iveight appr"oxirnately I0 8) was homogenized

us.ing a Polytron PT*10 Ìromogenizer (Bri-nhman Instru*

ments u Inc * ',i/est.bury r li"Y, ) ¿lt f.u.l--ì- spec-:d f or I min'

Thc hoiaogenate \Tas su.bsequently centTifuged aL 14r000

rpm in a Beckman JA*20 rotor fo:r ';O min and the super*

natant used for experintentation*

lll qod sarnple*e

The niajority of steere cowe and fetal serum sam-
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ples lirere harvested from blood samples obtained at a l-o-

cal ¡neat packing pJ-ant at the time of the animalrs

slaughfer. Blood collec'i:ed in this manner vras ¿ pivture

of venous and arterial pools, Blood sarnples rvere allorved

to stand for 6 h at 4oc before being centrifuged and

har¡i-ng the sel:um harvested. The time of pregnancy at

v,¡hich the covr lvas slaughtered was estimated by mea.suring

bhe fetal- crov,¡n-rr.-lmp length and relating that di-rnension

* n æ^ ¡{- nf i nnc'l ^ r^ ^ ô Ä n-n-i hofl hv Ronoq^}. anrì lÀlr-ì rhfLU ËçbLd,UIUIId.I d.óti d.Ð L¿Uù\,1 ¿vvu uvII allu vYI Ió1rv

(1952) " Other serum sarnples v/ere obtained from blood

collected by venlpuncture ab knotvn times of gestation

at the llniversity o¡ çtr6l ph" AtI sera \{ere stored at

*2OoC until assayed*

ililti sc-uplss-

AII rnilk sarnples vrere c ollected a'b the af Lernoon

ni-J-hing of cows with knou¡n breed.ing daies at ihe Uni*

versity of lvlanitoba"

AII- amniotic fluid samples were obtained from

slaughtered cotvs and the time of gestation, again esti-

mated on the basis of fef al cro\\in-rurnp length"

C : RADI0II'{}4IINOASSAY I¡OR BOVINE PI,ACENTAL LACTI0GBN

Generation of Antiserum tc bPL

Antibodj-es to bPL lvere raised in a youngu male lJew

Zealand v'¡hite rabbit (2-j kg) bi' imniunization of the rab*

bit v¡ith purified bPL* Preparatron of bPl, for immuniza-

tion entailed the c oinplete suspensi-on of the antigen so*

iution i.n an equaì- volurne of complete Freundts adjuvant
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immediately prior to its in jec L.ion. The f irsL st,ep of

the process -invol-ved the intraderrnal in jec tion of Ì m}

of a 60 ug,/ml solution of bPL inbo sites along t.he left

half of the rabbitrs shaved back" Ttvo vreeks later the

shaved, right half of the rabbj-f ts back vras v,rrnployed

as the locat.ion for an additional ?-O intradermal in jec-

tions of ,O ug of bPL in I ml of solution. The third

inoculation and subsequent booster shots invol-ved the

subcutaneous injection of I rnl- of a rO u\/nI solution

of bPL in the dorsal- shoulder and neck rcg-ì e¡s of the

rabbit at 2 ,ueek intervals" The rabbit was bleci. bi-

weekty be,ginning at the tÌrir.ci inocuiat-ion frotr either

a rnarg;inal ear vein oi' ar'-r,el:y and LÌre blood allov¡ed to

cloL at ¿roC for 4 h. The serun:l was Lhen removed frorn

the clotted specinlen and used as i,he source of anti-bPL

fnr srl'lspouent studies,uqvuvl4vr¡

Bcg¿_a- amrnunoassay for bPL

AI] incubations Ìvere at 4oC and all samples, bPL,

^r- -rÄ -rÄ onÄ tracer dilutions were in RI.n, buf f er (pgSÞ Ud,J,lud-1 u 9 allq

bufferu FH ?,6 vuith 2"57ú BSA and 50 ml'1 EDTA)" The

clouble*antibody radioimrnunoassay (nf,q) procedure was

similar to that described by Beck et at (L967) " To

LZX?5 mn borosiiica.te glass lest Ì:ubesu v/as added 0"6

ml of RLli buffe::r 0,1 ¡i.ll of a 1:1000 dilution of anti-

bPL ant i-serur:r in normal rabbi'l- serunl ( f : 450 ) c and e ither

O*I rnl- of sample olr bPL standard. The tube contents

ï,,¡ere niixed and. a}lo"¡¡ed to incu-bate overni8ht* 0n the
128;

foliowing Cay, 0*1 ml of '-)f*bPL (50r000*80,000 cpm)
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$ras added and the tubes mixed ancl allowed t,o incubate

overnight again* 0n ihe third clayn 0"1 ml of sheep

anti-rabblt Samma globulin (L:25) was acided to each tube,

mixeC into the contents; and incubated overnìghf. 0n

'L,he fourth day 2 ml PBS buffer l'¡as adcied io each assay

tube, the tubes centrifuged at 780 x I for JO min, the

supernatant decanted u and f iualIy, the pellets !'rere

counted. r-n a garnna- counter (Beclrnan garnma Jl.C)00).

Radioimmunoassa:¡ for þPRl

To LZX|, mm borosilj-cate gJ-ass fubes trvas added 0,6

ml of RIA buffere 0"1 m] bPRL standard or samplee 0.I
mI of anLi-bPRL antiserum (45 l4ay 26r'7Li 1:I0,OOO in

I 
^-normal rabbit serum at I;450), and O,l ml of tt)I-bPRL

( 50,000*B0 r0o0 cpm) " The tube contents \¡rrere incubated'

overnight at 4oC before adding O"l rnl of sheep anti*
rabbit ganlma globul-in to each assay tu-be" A second 4oC

^ÌrôFn'i oh i- i nnrlþ¿f iOn at this pOint lVaS f ollo¡ed by ad-v v vf ¡¡¿tf ¡r v

dition of 2 ml PBS buffer to each assay tube, centrifu*
ga1-ion of the tubes at 780 x g for tO min, decanLation

of i;he supernatant, and finally n counting of bhe pellets

i:l a gamna counter*

Bedioimrnunoa,ssay for bGH

Tire protocol employed here ri.ias identical i,o that

for the RIA for bPRl, except that bGH standards repJ-aced

bPiìI, s'Landards, anti*oGH anti serum (t: I000 in norrna]

rabnit seruirl at l:1+50) replacccl anií-bPRL antiserurn,
])q 'l 26

and -'lI-bcll ( r0,000-80 r000 cprl) replaced ---'T-'oPRL.
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D: Il'll"lullOHISTOCHEÌ'{ICAL VISUAI,IZATI0II 0F BOV_I¡IE gLA-

CEI'{TAI, L-.{CTOGEN

Imniunohi-stochernical Local-ization of anti-bPL Reactive

I'iaterial in PIacentaI Tissue

Pl-acental tissue from a cov¡ in her second trimes-

ter' of pr"e6rìancy tvas obtained within iO min of slaugh-

teru l'laterna1 and fetal cornponents v¡e¡'e separated and
I

a 2 cm' piece of the cotyledon frorn one placenlome was

imrnediately deep f rozen on dry ice. 'Ihis tlssue v/as

trimm*^rì r Fosit-ioned for cryosl.at sectioning at -2OoC,

and cut into 5 u. fhick slices. The tissue sections

\jJer'e mountcd on standard glass rnicroscopc slides pre-

coated v¡ith gelatin, (411 subsequenb processing of

sections \tras carried. out at room femperature' PBS buf-

fer used in airy of the fol-lovring procedures was alt-uays

rvithout added azide" ) The mou.nted seciions vrere fixed

in Lill-ies! buffered fornalinu pH 7"4 for 5 minu r,vashed

for 15 min in running tap water, placed in a soluflon

of 50% etlnanoL*3% il)O, for I min to neutral-ize any en-

dogenous tissue pero:',idasese and again 'vashed in tap

r,.vater f or l-) min* The slides \t'ere allov¿ed to drip dry

Í"or a felv tninutes befor=e being placed in a huntid con*

tainer v¡here tirey were -f,looded r'¡ith nornal goat seruln

(1:tO in PtiS buf'fer v¡ith 2,t?/" BSA) , covered, and allorved

to sj-t unc'Ìisturrbed- for I h at rooill tcinperatu.re s The

secbions v,/elre v¡ashecL for IO rnin in PBS buf fer, allowed

'uo drip dry until just moist, and refurned to the hurnid

chamber r,¡here the primar"y antiserum vlas ad.ded dropvrise
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to flood the sections" Á.1I prirrtary antisera (anti-bPL,

*bPRl,, *oGI'l and ¡TRS) ìJ,rere diluted t'o a working concen-

traiion of I :500 in PBS buf f er '¡¡ith 2,r?( ilsA" !-ollor'ving

a 24 h incubation with the fi¡:st antibody, fhe slides

ïrere v¡ashed for iL5 min in PilS buffe¡ prior to the drop-

wise addition of goat antiserun to ¡'abbit gamma globu-

lin (Cappel La'boratoriesu Inc.; l:l-0 in PBS buffer l'¡ith

2-5% BSA) * A I h incubation in the humid chamber in the

presence of this second antibody \¡,ras foll-owed by a I0

min wash of the sl ides Ín PBS buffer" The soluble per-

oxidase*atrti-peroxj-dase sol-ution (I :100 in PBS buf f er

with 2,5?,t BSA) was applied to the sections for I h and

the sections were subsequently v¿ashed. in PBS buffer for

]5 min" After being a1l-owed to drip clry, the slides

v/ere set for I irrin in a staining iar containing l-10 in}

of a.6O mg,Á sotution of SrJt*diaminobenzj-cline tetrahydro-

chloride monohydrate (Alclr.ich Chemical Company, Inc. )

in ,A rn l''l Tris-l{Ct bufferg PH 7,Lt to which J*4 drops

of llrO, had just been added. This sbaining procedure

ydas followed by a thorough wash of the slides in run-

ning tap v¡ater, The sect-i ons v,Jere then counterstained

for 30 sec in cresyl violet, v¡ashed well in tap watert

dehydrated in a series of alcohol solutions ranging irr

strength from 7O?/"-LOO?ú, then cleared jn two changes of

xylene, and finally mounted with a coverslip and Per*

nrount "

Aþsçrp! iq:f*o f Primgrv -Aniiseruln
The pri-mary an.Liserurn, at e fj-nal dilu'tion of I "'504



)r

ín PBS buffer vrith 2"5,"d BSA, !''ras incubated at 4oC over*

rri ohl '.i n iho ÐI. eSenCe Of eXCess absOfbing hOImOne,I

AnLi-bPL antlserum, when preabsorbed, was incubaLed

r¡ith either t0 ug bPl, or 50 u.g of bGll or bPRL. Anti-

sera to bPIìL and- oGIl were preabsorbecl r,vith tO ug OOOI-

or I0 ug bGll respectively in the control slides. Tire

incubation mixture v,ras centrifuged at, l-000 x I for 30

lnin fotlowing the incu.bation ancl the supernatant waÉi

used, tc flood- the pl-ecental sectj-ons under examination.

B: ÊIUDIES 0N Tllri Bi *

TOGliN -BY IIETAL PLACEI\ITAL TISSUE :in i¡.jtrn

Placental tissue f::om a covr i-n her seventh rnonLh

nf rrv.ocrnrn¿-1r lh: qad a\ì.r fr.'l-¡l crôr¡I'n*rrlmn I anp'th me:sììy-ê-u J l1l. UóIrAlrVJ \ vsÐes v¡1 ¿ v vGr

ment) v;as collected within J0 min of the time of slaugh*

ter" The placenta I'ras then separated into maternal and

fetal- components and about 5 S of the fetal- coryledon

fron one placentome was c"insed in þ0rrnÌ of Dulbeccors

i4odified Lìagle I'iedium (DMEÌ'4, Gibco, N*Y*) on ice for

90 rnin" The tissue was then blotted dry and 1,5 I

ninced i;horoughly l"¡íth scissors. The minced material

v¡as added to I m} of Earlts Ba-l-anced Salt Solution

(¡:eSS; Gibco) contain:i-ng 5îJ cornplete mediu.m (v¡here

complete medium consists of Eagle rnecJ.ium v¡ithout meth*

ionine, 10 ug/ml insulin, LO% fCSe o"3r",/" glu-coser L?6

7tr-
gentamycin) ¿rnd 100 u Ci,/nil L*?tS) methion-Lne (1200

Ci,/ntmol specific acti,¡ity ) " The i ncubation v,'as carrieci

out for 6 h ai SgoC v¡hile shaÌ<i-ng in an a'Lntosphere of

9575 O2*r1!, CO?* The suspen.sion ïras centrifuged to pell ef
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the pieces of tissue and the supernatant saved" The

pel-Iet rvas lvashed twice v¡ith EBS,:ì and hoinogenized v.uith

a polytron PT*IO homogeulzer for I min on ice 1n the

presence of 2 nil Tris*lrlaCl buf f er, pll ? "4 containing

2 rnl"i phenylrnethylsulfonyì-flu.oride (Pl"{Sf ) ancl I7á TriLon

X-100" Homogenization v¡as follo','/ed by a 3O sec sonica-

tion procedure" Both the tissue homogenate a,nd origi*

na] incubation supernatant vJere ihen cent::ifuged at

l-O0r000 x g for I h. Supernatants vlere decanted and

storecl at *ZOoC until tested.

ln. o"p ninc int o nelrly s)¡nthe sized.

pfalain

Ten ul aliquots of each 1003000 x I supernaiant

vrere placed. onto glass fiber filter discs" The discs

vrere taken through tv¡o changes of cold LO%'IC[\ on ice

and then rinsed ín two changes of cold absolute ethanol

on ice" 'Ihe fi-lters tvere placed into glass scintill-a-

tion vie^ls and dried overnight in a hot air oven' Af-

ter drying, 5 mL of Omnifluor' (¡lIlN) rvas added to each

yfs'l and t,he J5S-metirionine containing protein counted

in an I-KB 1216 Rackbeta liquid sciirtillation counter*
7Ç

,lminLrnopreci-pita!-Lqn of //.S*"ìnei bPl. in l:lacental tissue

honof,enate ênd Ínçubation me-iJu4.

Procedurc coiiductcd in 2 ml i'ìppendorf microfuge tubes

To 100 uI of eacLr 100 1000 x I supernatanf was

ad-ded lOO ul of O"O1 j'i Tris*I10l i-n O"9% lilacl (TBS),

pli ?"Lt containing 2 m l'1 PÌ'1SF and I?á Triton X*100 (TX)

and either" I ul- or 5 uI of heat inactivated anfiserum



-, I

or normal rabbit serLlltìo After an overnj-ght invubation

at 4oC Panso¡'bin reagent u¡as acl-d.ed to the tubes j-n either

20 uI (to the I uI antiseruni iubes) or l-00 uI (to the 5

ul anbi serum tubes) aliquots" ì{ixing and a I! min incu-

bation on ice vrere follov,¡ed by a d.ouble wash in t nl of

TBS p117 "4/Pl/iSF,/T;{ buf fer lvith 3 ì'1 KC} and a f ina} wash

in I nir of TBS pH 7"4/Py',5r,/tx ¡uf f'er* A l0 ul aliquot

of the SD,S cocktail (¿?'" SnSr 2?,á Z-rnercaptoeihanol, bro-

mophenol blue) was added to tire precipitate and the v¡el1-

rnixed suspension boil-ed for I*?- min" The mlxture v{as

crrl'rcanrrorrf I r¡ ¡ontri fnp'od :t rôôrn 't"-at¡n'.r¡f.rlra ¡nd 5 lllouuÐuYuv¡lvl(/ ¿r*bvu. -/ 4L

of the supernatant added to a scintillation vial con*

taining 5 mI Aquasol (ltlev¡ England |luclear) ancl counted

in an LKB Rack Beta scintillation counter" 1\n addition-

al 20 uI aliquot of the final boiled supernatant tvas

analyzed in the polyacryl-arnide slab SeI systeLl contain-

ing SDS as described previously" The ge} r,i/as staj-ned

v¡j-th Coonassie llrilÌj-ant l3l-ue Iì-250 and, 1'ollowing de-

staining, was rinsed in 2 changes of dirnethylsulf oxicÌe

(DI'{SO:" 1O nin each), f"o}lowed b,u ¿1 i h contact with a

DI.'lS0 solution contai-ning 2O?6 (.1¡/v) (2 -5-diphenyloxazole

(ppO; Amersharn)) and then 2 changes of water (fi ntin

eaclr; l,askey and I'iillsu L977) " The gel v'ras finally

dried un,ler vacuum and exposect to x*ray film ai -7OoC"

ir: BIOI.OG.ICAL CI.IARACTBIìI.ZATI0l\l 0li BOVIlin PLAClii\lTAL,

T ACTOGE]'I

jtind inn ot r25l ( iod o ) *bPT,

ncni-c recentor si tes

i au membrane lacto-
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Late pregnant rat liver rnembranes were prepared in
a manner similar bo that emoloyed for the preparation

of rabbit liver nembranes described bv llsushirna and

liriesen (1.97j) " Incubation of bpl f racer with the mem-

brane preparation (100-200 ug protein) was conducted for
l-B ìr at 22uC in tire presence of O ,025 l.: Tris-llC1, pll

7,6 contaì-ning A,Li¿ llS/r and t0 mì,i '|4CL, This v/as fot*
I owecl b), centri fugation of ihe ,n",r¡r.n] residues a.L 7BO

x g for 20 rnin alrd then r,¡ashing and centrifugation of

the peÌlei: in tlvo separate changes of J ml- of the incu-

bat ion bu f f er * The rnembrane pell ef lJas f inally incuba*

Led for'30 nin on ice v¡ith l rn] of , i'{ l4gC}, Lo strip
tire bound tracer from the menbranes. The u]uo"r"ion was

then ceirtrifugeci 'i,o sediment the membranes and" the de*

canted superna'Lant i¡úas dialysed overnigh'u agai_nst dis*

til-]ed'.'¡ater" A.l-iquots of the dialysed supernatant were

-rrrlr¡-arl l¡r' qnC nnlr¡.nn¡¡l.rrirlo rral cl onl-nnnhnnoci c (^-d.irarJ ¿su ur' ÐuÐ jJUrJ Gvr J ¿arrr!uç ¡:sr sf çu ul uPlrul_ r-"ÞIr) \c1Þ

described) and the driecl gel exposed to X-ray film to

produce the final- autoradiograms

The er¡al-uation of the aLility of bPL*t,o*modulate hGl-i

re cent or c cnc entrat ions of hunan J_¡__q_1ru!Xg_ç¡!_qq

The protocol enployed in tilis recepi-or mod-ulation

e>:perinenb is a modified i"'ersion of '¿he one reported- by

Lesni-ak ei; al (L973) " Ii,i^g lyrnphocytes i'¡ere harvested

from coirtjnuous suspension culture mediurn (nPi'iI*1640;

Gt?,Co), contain-ing 10il FCS and penicil-lin and strepto-
.,_-^,ì* r^.. ^^-"1 *-. r.,^.^+_.i ^.^ ^î bhe CU_LbUfeS and rêqDqnpn-lí:J\, Itlt UJ UUIItl_rl.L{ócr.Ururr V¿ U11Ç VUfþUfçù qlru açÐuùpElt-

sion of the pelleted. cell-s in a mini-mal amount of cul*
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iure medium" Cell density \'/as adjusted to about 35XLO"

cells/nL. To LZX75 mn pl-astic tubes \qras added J00 uI

cf the cell suspensíonu 100 ul- of 25 rnl'Í modified HEPES

buf fer, pll 7 "O (v¡here modification involved the addition

of )-?,6 BSA, 120 ml'i i'laCl j L"2 ml'i l"{gSO¡, r 2"5 mi:\ KCI , 15 ml"l

Na acetateu.lO mi"I dextrose, and l- nit uoro ,o the I-IEPES)

in RPl,iI mediumu and l-00 ul- of either hGH or bPL. An

overnight incubation v¡ith constant agitation at 22oC

\¡/as foltov¡ed by the addiiion of 2 mI of nodified I-IEPE'S

buffer and a 10 rnin centrifugation at 7BO x 8. After

Cecanting the supernaLant the tubes had 200 ul- of rnod-

ified IillPES buf f er, PH -/.O and I00 ul of either hGI'l

(r ug/rnl) and tt2r*hcH (Borooo*loo,ooo cprn) or simply
l2qf00 uI of --lI*hGH addecl to the pelleted cells" CelI

resuspension and continued suspension at 22oC \¡Jas then

carried out for 2 h after which tinie 2 ml of col-d nodi*

fied. HEPES buffer, Ptl 7,0 v¡as added. to each tube, A

qlrhsonllent cenl-.ri firr":ti on of tho taeâv lUbeS at 780 XÈrUVÈçllUV¡I v vu¡¡uM v-|)q

I for 10 min was fotlowed by the determination of the
| /1

arûo'Jnt of ")I^hGFl bound to t,Ìre pelleted cells by

counting the radioact-i;rc pellet in a Beckman 4000 garßna

eounïerB
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A: PllRIi,' l.CAT TC¡l- 0ir BCVIiI:lrl P!¡\C ",:ITAL L¡\CTCre EN ( bpL )

1) Assa)' Eryployed to i'ionitor the Ilormonal Activltl¡ oi
ì^Dr r\,,-ì -- Durificaf ione t +a u,v+ +ljji J

Iligur"e I shovus the ef fect of purified bovine pitu*
itary hornrones (grovth hormone and orol-actin) and a.

crude bovine placental e,r:trac c ln a. iìRA f o¡' Gii (Rll¡.*irCli) 
"

\ihile bPIìL inhibits the binding; oi 1251*ncil only ririni*

nrally , both bGII ¿¡.nd plac ent,al extract irrhlbit tfre bind*

ing of the tracer to mernbrane receptors@ The assay sen*

sitivii;y .i s abou.t lC nE;/mL, A1l disllacerneni of '25b
hGli in tlie iìIìA*hGil by a coii:ponenf cf placenfaf oi:igin

is consicler-ed to be bPL"

Z)llX!:nglion of þPL from -"Coi)'ledonary Tj-ssue Scraped

frorn ire Ial Ìriembranes

Iiornogenization of t,he I kg of scrapings in an

equal vol-urne of 0.0, l"i lrl{4l1CO_,, buffer, pll 8.2 conta.ln-

in¡3' 2 ml,i Pit{Sl- ¿rnd 5 ml"i benzami_dj-ne trìras carried ouf using

a Poly.Lron I"'T--IO homogenlzer at full speed for L*z

r.iirr, This hcrnogcnate \ïas centrifuged at lrr0OO rprn

for 30 nl-in in e JA*21 ro'Lor and t,he supe.i:natant filtered
through B "i.ayers oi' cheesecloth prior io amnioniuni sul-*'

faf e p,rec ini'Lation.,

A!¡noniuin Sul fa'L,e Preç i.pJieå+gìt* o f bPL

Tlfre 'chree sbaLges of a¡nnon-Lu-n s¡-rl-fai:il precipita.*.

t icn be6an with the sl.orv addition of f ine, solid atniílo--

niu,il sr:-l-fate to t,Ìre pli 8"2 extracl. l;o ¿ì final concen"-

ti'ation aï j5ií satu:'ationn .F'ollowing 2 h of siirring



f igure l-

iì¿roj-oreceptor assay for gro,.vih horrr^ione or grc,,,ilh hor-.

nione^l ille actrvity, Conipar"ison of clisplacencn't culrj/cs

for bP1ìL (0) , btìll (n) , and bor¿ine nl acental e rf ract di*

l-utions (O) v¡ith hGLI standard.s (¡) rn the solnato';roprc

k-iìrt usiirg rabbit liver lrieinbranes as the recepLor source
-i ?tr.

and "/l *ht-,li as tracer ( Iì,ìÂ-h(ìii ) "
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Figure 2

Get fil frati on on Sephadex G*IOO of 25 nl of the re*

dissolved 4r^5rij animoniut't sulf'aie precipiiate" ifhe

gel column (6X70 cnr) was equilibrated and eluted u¡ith

O"OO5 i1 potassium phosphate buf fer, pfl f¿,, at a flov¡

rate of ll0 r,,I/hr" Actirrity of t,he eluted fractions

was determined. in the RRA for hcl-I" Receptor active

fractions from four such l:uns \yere Þooled as marked

ancl concent::ated by ultr¿lnlernbrane fil-trat.ionu'lhe

coinbinecl concentratecl pool lvas r.eappl-iecl to a freshly

pacìred Sephadex G*100 column of ihe same djrnensions

usì iip; ihe sane elut ì-ng c oirditi-ons, The inse't shows

Lhis rechromatography" Fractions as marked in ine in*

se i ,;.rere pooled and applied to the hydroxylapati'Le

ggl 1r"mll ,
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at 4"c the fi¡rc pr-ecipiiatÊ v/as centrifuged in a Beck*

man JA-14. rotor at 1]u000 rpm for J0 m1n and the super*

natant ad ju.sterl to l¡Jló sa+"uration again by the slo,,v

addition of solid sarL" Än overnighi st,irring of this
solution lvas followed by centrifugation of the miy,tu::e:

at l-JrOOc rpn for 3a minu 'lhe concentration of a.mmoni--

um su"lfate in the supernatant was increasecl bo 5r?¿

v,iith L'he sol-i-d salt, stirred for' I h and t,hen centr_i*

fuged at J_Ju000 rpm for J0 nin" The resultant preci*
pitate rñ/as clissol-vet in distitlecl r,vater in preparation

J'or application to the Sephadex G*l_00 gel"

^Sp*phadex G-l-00 Bxclgsion Chrornatorirap.h:'

The distribution of bpl after ger fir tration of the

4r*5ri/, ammonium sulfate precipitate on a Sephadex G*IOO

column is shown in Figure z, i'iost of lrre horrr:one el-u-.

ied at about 2 times the void volume* These fracticns
from 4 col-uinns were pooled e concentrated, and sub jec-
Led t,o a se cond gel fi-t'Lratíon on a similar col-umn,

Hy_d.r q >ül ete!1!S*-(@*!p lunLil C h r o m a ! o Fì r apþ

The fractions containing bPL vierû poorecr after the

sec ond ser f il'Lration and were load,eo" onto the Hlp col*
unin iryhich was previously ec¡ui_L_'ibra.'crìd. with 0,005 lr,i

phospha-be (,!i gur e 3) * 1'lie c ¡¡lunn .,vas washed. r¡;ith a

stepr'¡ise increase of the phos phabe buf fer to O-05

whj-cli resultea j-n the elution oil a la-rge amount of pt o.-

bein bui iittle bPL. The tatter was eluted u¡ith a li-ne*

ar ohosphate gradient from 0.05 lr to 0"2 i{* The frac-
tions containing bPL rdere concent,rated and dj_alvzed



Figure _=)

ilydroxylapatite chroilatograpliy of the pooled SepÌ.ade::

G-100 fractionso The 6X6 crn lilTir column was equilibra*
ted v¡ith 0"005 i"i pobassiurn phosnhate buf fer., nl'l 6 ",
prior to application of the 105 ml G*100 pool. Sai¡*

ple application ri/as followed by a coluinn wash rvith O"O5

i,1 potassium phosphate bufferu pll 6.5 and f hen etution

of adsorbed activity v¡ith a linear potassi-um phosphate

buffer gradient from 0"05i\'1-0,21'1" .{ct,1vity of the elut*

ed fractions was rneasured in the RIìA fcr" ÏrGil* Frac*

tions as marked rvere pooled e c oncentraf eci ì:y ul tra-
lrelnbrane f il-tration, and dial.yzed agai nst 0"005 þi

sodiurrr phosphate buffer, pll ,"8 prior to application

to t.he SP*Sephadex column" The I j-near elurtion gradi*
a,rl- ,¡râc Ìroo"rr. befOfe the pfOtein lrT.Ofil e feaChed lfaSe*

line in order to lremove bPL as qulcltly as possible

from the col-umn and al so to minim-l ze the spread of
'c.he elubecl peak Çf' bIrL.
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Figure 11.

SP*Sephadex chr.omatography of ihe receptor acì.iva pool

after HTP chroinatography. The ion exchange column

(ZX5 crn) \iras equilibrated with 0.005 ¡'i soaÍun phos*

nln^*n l-,,rfrëop nl{ lL-8- F'ol l nrvinr¡ q¡mnl p .qnnl -i¡:l i nn -pllørUU VLLIIçf t Prl êi@vo r v!! uq¡:¡rJj.u cÀ!r!rrvauJ-vlrs

the column vras vrashed wiih the O.OO5 Ì!i buf fer uirtil

prote.i n e.l lttion, as determiiled by fracf ;i-on opf ical

density at 280 nm' was nini-mal and stabie" liluiion

of bPl, ivas accoinplished by l.he steplvise a"iiplication

of a 0"05 i4 scdiuin phosphate buf f er, pil 5* E"
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against 0"005 l"i sodium phosphate buf fer, pll 4* B"

SP * Sephadex Coluniq Chronat.oqraph)¡

The concentrated and diaiyzed fract'ions eluted from

the HTP column viere appl-ied to a SP* Sephadex colurnn

(Figu-r'e L+) , equilibrated lvith 0"005 l¡ sodium phosphate

buf fe::, pH 4* B* The colunn was v¡ashed v¡ith the sarne

buf feL: " bPL was eluteci v¡ith a steplvise gradient of

0.05 1"1 sodium phosphate buffer, pll ,*8"
The results of the various purification procedures

are su-mmarized in Table I and shov'r hov¡ a total of 75

ng of bPL in l- hg of scraped placental tissue is puri*

fiecl over 1OO0 fold to viel-d l*þ mg of pure bPL,

B: PIIYSICO*CHBMICAL CHARACTBRIZATION OF bPL

¡.11 characterization of bPL \vas done on the -puri-

fied product as described in ifable I"

f ) Anall'ticaL. -Polyp.cr.ylamide Ge-l illect--ro'rr.horgsis

figure , shows the proiein staining pattern of the

purified. bPT,s following acid (pH 4.-l) 8el electrophore-

sis" A single stained band is observed, A second gel

r:ontai ni n¡r bPT ^r ^^+-^*r'^*esed in an identical mannerUUI¿94¿IIÀ¡¡b wL Ðt) (;I|JUUJ- U}JrrUl

at the same iime e tvas sliced into consecutir¡e gef seg*

ments anri the slices eluted and assayed for bPf, by RRA'

rfll bPi, v¡as detected in the el-uants from se6ments cor-
*^--n*Äinæ *n the Stained band_*I Ë ¡)}JUlru I1ró v v

2) ån_a_ll,lt içal. _Ilqlyaç_rylalli4e Gel-,Isoç}eA-tlic [ocusiag

Anat-vsis of purified bPl-, by isoelectric focnsing

across a piJ range of 3"5*9*5, is Shown in Figure 6* The

picture of the stained gel der¡ionstrates that the bPL
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Figure 6

Polyacrylarnide gel- isoel-ec'uric f ocusing of bGll e b),rRL 
3

and bPL across pH range of 3,r*9,5, Lane t had l-4 ug

of bGI'i eppLied u lane 2 hacl 6 ug of bPRL, applied , and

lane J had B ue of bPL appfiecl., bGH and bPRL lvere
/ arrrr ñr Õobtained from NIH (NIH*cH*Bl-B and iTIF{*P-"85 respectj-ve*

f y ) vrhi.l-e bPL r'vas purif ied as described. Bluates of

gef slices obtained from an adjacent l-ane of bPL dem*

onstrated activi'by in the RRA*hGH coincident v¡ith the

stained band of bPL (not shov¡n).
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preparafion consists priniarily of a singleu homogeneous

protein band" An adjacent unstained channel- of 'oPL ïias

sliced and the consecutive se¿rnerris elufed. Assay of

tìte eluaf es by l-ìRA verified that a.ll the bPL rior,r'espon*

ded to the na jor stajned protein band with a ,oi1 of

abou-t 5,5 (npt sho,,vn) " Purified bPRL in thj s system

a.lso e:<hibits only one ma jor prote'in band rvhile pure

bcll consjsts of LÌrree ma jor prot.ein components along

rvith several l-ess prominently staj-ned const,ituents"

Figure 7 illustrates the distribution of bpI, and

pro'beins folIoling isoelectri c focusing in a Sephadex

gel systeni in the absence of arnpholyles, of an aliquot
of the 45^rr7á anmonium sul-fate fractions obtained. dur*

ing pu::ification* \¡/hil-e the great majorit¡' of protein

focuses at a pil of 7 s rnost of i-he bPL focuses at a pl{

of about 5"5 with snlal"ler pee.hs a.t PIrs of 5"1 and. 5,8.

3) A!ê},Èf-qal- SocLium Dpde-cyl Sul fa.te ( SD;q ) P_ol.yacr)¡-

1a,ïide "tlaþ GeI lllçcSrophore'.sis qf þPI,,

iligure B shoivs t,he SDS gel electrop.troret ic pat*

ter-n of pure bPL afier: staining; with Coona-ssie Bril*
i ì an-u Bluo R*250 " 0ne stained prot e in banci , aiigr.e^'1, ing

rvith an apparent rnol-ecu"lar ïieight of 35F000 dattonse

j.s st;erl, An ad jacent l.ane of the ^SDS gjel sirc.rwn in this
figure al-so Ìrad bPL applied bui: was not stained after

elect,rcphoresisn Instead, it was sliced inio j mrn wide

sectlons and each section elu.ted overnigirt at, 4oC i¡ t
inl of 0,021 ì'i Tri-s-"äCl buf fer, pll 7,6 containing O"Ll¿

lfs4" irssay of the eluates froin these sections in tlie



l-igure 7

Distribution oÍ' bPL and protein after isoelectric focus*

ing in a Sephader gel sysLem lvilhou.t ampholytes, a 40*

60îá amrnoni Lrn sulfate precipate of bovine placental ex-

tract, Pr.otein f ocusing was f ollov¡ed by division of

the ge] i¡rto 30 lanese aeasurement of pH profile (¿)

hv srlrface nH o-l ontr"nda end el_UtiOn Of the gel Seg*!J ÐUJ lauv yt'

ments with distilled v,rater" Aliquots of the eluants

were then assayed in the RRS for hGI-i (o) and the pro-

tein estimated by aeasur-ing the optical density at 2BO

nm ( OD-.^t ú )* Each eluate was d"ialyzed overnight at' lov'

4oC against distiil-ed, r,vater' The dialysis lvas carried

out to reducethe concentration of ampholytes in the

samples prior to a'osorbance Ìleasllreaents"
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Figure B

Protein staining patt'ern of sodium dodec¡r1 sul f ate

(SDS) polyacrylami-de 8el elecfrophoresis oî bPL. /tll

--¡,r-.^-in c-nrn]?S We1'e heateci j-n the p1.esenCe Of 2ì,1" 2*ljl Ut,U.l-11 òCrlltylsÐ !vçI u freqvvv'

inercaptoethanol and 2?', SDS prior to their application

to the I27ó geL,

Lane ll Sample Description ì'iolecular i;/eißht

I standards a phl:llo:y- 95,000
faòu a

b ovalbu-nin 45 ,000
c c¡,1ochrome c L3 s 000

2 s'L,andards d bor¡i"ne ;seru.lr 6 7 ,000
atbliflnÍTìe carbonic an- i0 5000
hydrase

3i4 HTP pool from bPT, purifi-
cation (]e ug bPL)

5 pure bPL (4 ug) 37 ¡OOO

6 G*100 pool from bPL Puri*
fication (e ug bPL)
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5t

grcl{i;h horrnone receptor assey

s¡nalÌ, though detectabJe peah

the stained protein l:and (not shown),

4) ,,!ephadex G-l00 Bl-ution Profile of odínat,ed bPl,

(r î?r".¡pr.)

Figure .9 shov¿s the distribution of radiolaberred
bPL afler gef fil-trat1on" The speÇific binciing of the
tracer to rabbit liver membranes approached Lj?,""

>) tical- SDS Acrvlamid Slab Ge1 El-ectrophoresi
ì ^r| /-of *--I*bPl,

t*"*;a is a photograph of the :radioautogram of
**- 

-L* bPl-, f ollot'¡ing SDS gel elec i-r.OirhoreSis " The one ÌTia*

.ior rad ioactirre band exhi-bits an å.pparerl'u rnolecular
r,vei-ght i-n the range betr¡een the tu¡o radi.olabell-ed stan*.

rl¿rrds, ovaibumin and carbonic anliycirase (trisíJOO*JO eOOO

cÌai'L ori s t:e Ëpec t ively ) "

6 ) l{olecul-ar 'r'/e-i-ght Dgtermination of*þp]-

Iigu::e 1I demonstrates a semi*logarithrrric plot of
the morecular ri/eigh'u of knoln prot.ein standard.s a6 a

fun.ciion of their el-ut-ion charac.L,eristics from a sepha*

ctex G*ICO gel exclusion column (l{av;1). The molecular

viei¿;ht of the iodinated forns of'these si;andard proteins
is al-so plotted as a fnnction of trreir relativ.e mobilr*
ties in an SDS pol¡racrylamicì"e get system (Rf ;Z ) . bpl
elutes f¡'oni the sephadex geJ- i,,¡j-ih an apna-rent mol-ecu"^

]ar lreighr of about 32 .OCO r¡hile the Rf of 1251*blri, irr

t.ire 'sDS gef is characterj.stic of a protein wi1;h a inoleci,r*

l.er r':oigirt of a'lrout J75000.

/ññ¡ r 
^!r\(:iliA.*nü1'l ) rndicatecl a

of bPL coincldent v¡ith



Figure 9

The elution profÍle oft25l-¡pl after gel filtration

upon Sephadex G-100 (geiger counts; o ) and recepbor

binding ability (¡) of 125t*bPL" The ordj.nate repre*

senfs the radioactive profile as measured by geiger
1 24_counts and also denotes specific binding of --lI*

bPL to hGH receptors in the sotnatotropic RRA, Col*

umn dinensions rvere 2X5O cm and el-ution v/as carrled

out with PBS buffer at a flow rate of 60 rnl/hr" The

fracti ons eluted vrere 3 nI in volume and are repre*

sented on the abscissa*
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f:ì_gu::e 10

Snrìi.m ¿orìp¿:vr ^,,-ì f^+^ -n1 .,¡r:rw'l .ar,irl ,. rpl fadiOaUtO*\)\JLtILtllt v-VLtçuJ-L ÐUlaAvl; yvLJqur JI12rrL!\f,v C)ç

1?qErânhv of ---'f*bPL"
Ò¡ qf^+J

lane t

lane 2

raclioact ive standard s

^ -ra ^ ^-.1. ^--'ì .a pfrusplluJ.'yrase a

b bovi-ne seruln al bumin

c ovalbumin
d carbonic anhydrase
Þ e rrt oeh rnmê Cv "J

---'r-bPL

mol-ecul-ar we iqht s

g5,ooo

6 7 ,000
1¡l,000
j0 ,000
1J,000
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6/,/a'

C: Il.il.i tl I'iOl Ol; ÍC CITÄI-ìAOT E1ì ï Z, lrT I 0N 0 I bPL

The abiJ-i.ty of excess aht. j ss¡¿,,

rabbits or guinea pigs to l-actoßenj-c

hori-irones frou se ver=al naiLirna_l,i an sÞec
4)qtate *-/-i*bPl, was iest,ed- and resul L.s

2u 0f all the antisera testei., only

övine placental lactogen (oPL) could,

ni f ic an L amount o f the tr.a_c er " One

demonstrated ninor tracer irnmunoprec

serum to bPl, could only precipitate
l2ã*-'I-bPL jn this systenr"

¡;ene::'ated -in cither
ar-ä r;oi::11.ofroric

ìÊsr to precipi*

are sh.own in 'llable

one generated_ io
precipit,ate a siA-

ant.iser-r.iin to oPRL

ipitation* Anti*

56i,á of the add.ed

D:

T IVE E-Lr ir,E-J N.* rEr ÀL*LCJ I NI_.P!¿ç nI! 3t [Iås u ]i

The fo'r-tt^ photographs (A*D) oi Tligur:e -_LZ pr-esent a

pic Lolj-al surnrna-ry of the stu.rly cie.si.,-rred to de'Ler.inine the
pl:esence of bPT., within cel.ls of t,he cryosta+; seciioneC

bo¡¡i-ne coi-;zì-eclon" Al-I t.j.ssue section phoLographs pr.e*

sentoc in thi s figu.re ,"yele obt¿Linecl ír'om placenL¿rl 't,is*

sue at the seventh rnoni,h of' gestai:ion* The portion of

the placenia sti-rd.ied consi-si,ed entirely of fe bal cot,y] e*

donary t jssue from a siirgle placetone and al_l sect:Lons

äre -serial sections obtained from the same frozen tis*
sue block"

Frane A shov¡s the presence oÍ' intense brov,rn staj_n^

iirn tÌ:¿-<;urihoutt 't,he ü)¡ L otro phoblast ic t issue denot ing

biie pt:eÊience of rnany anti*bPL reactive cellular sites-,

'Ihe arro'r points cui one of the characteris'uic birru.-

cl eated. ce -L-'1. s Lieen -i-n ruiniiranb pl-acental f issu.e wiricir

J,l{U-il}i01'{ I ST 0C Hir,-i 1 IC AL V i gli{L I Z/,T f 0N 0 F /J¡rif T "- b pi,



F-i ørrre 1lt +f)q¿ !

The molecular ireight cietermination of bPL based on

a) the relative mobility (Rf) of bPL upon sodium do*

decyl sul-faie*polyacrylamide gel elect.rophoresis (1) ;

and b) the characteristic el-ution (Ìiav ) of l25I*bPt,

from a 2X5O cru col-umn of Sephadex G*]00 (2).
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F'-j c:ilrn Lz

Immunohistocherni-cal- localizatioir of anti*bPI, reacf ive

s1tes in fetat bovine cotyledorrs. Cryost,at sectioris

( 5 u 'bhiciç) of f lash frozen placenf al t.ì ssue \\rere slide

mounted, fixedu and lncubated in Lhe presence of either

anti*bPL3 *bPRLc or -oGH antiseru¡n" Follcwing incuba*

tion and v¡ashingr the placental sections lvere ireaf ed

rriith second antibodyu then a soluble peroxidase*anti*

nor-nwicl:srp mirture fol-lowed by an exposure to a I'1r0r*'yvr v-'\!sqvv -\) - --I ¿ ¿

diaminobenzoic acid mixi;ure ancl finally counterstained

wi'Lkr cresyl violet (as described in i"íaterial-s and

l\iietnoüs J ô

Ä* placental section ireafod with an1,i*bPL* The blovrn

color,represents lhe posliive I'eacLion of tiie oxj-*

dased e precipitated stain* The arrov/ cÌenotes f he

presence of one of several- stained binucleared

cells iir the cytotrophoblast of tlie f ef al c otyledon"

B* Stained appearance of a placen't,al section after

treatment ivith anti*bPl, previ-ously incubated in the

preseÌlce of exceSS bPL" ltlote the Uirtua-l- absence

of ariy i:r"o,'¡ir siain*





,B

has been staj-ned ø '

Frane B sholvs the vi¡iual". ¿rbsence of any of Lhe

obviou-s stai-niirgr âs shor¡'¡n in i¡rane Âe when ihe pri*
rûar-y anbi*bPL an'¿iseÏurn vlas preincubabed -in the jlies*

e.ûce of "excess bP.[, Ì]ï'-i or t o i-';s a-ppl ,icai;ion f'o t,he sec*.

tion6 .

Pictu.r'e c cieiäonstrates ihe i-nc-lfectir¡eäess oÍ' ex*

cess .klPlìT, (¿r.nC bGIl; not, siroivn ) , to neu-t::aIize the st¿:.i.n*

intensity of the urirnary anf iserunr ryhen t.he anbi*bPl,

ivas first incubatecÌ. i.nthe p]:esence of a.n excess of
these'bovine pituitary hormones.

Phobograph D presents the l-a.cir of any

reaction in the placenta when bhe prinia.ry

nloyed was anti*bPRL* Anti*oGll antiseru¡:

ra.bbi't, serum yieldecl ideirL,ica-l- ¡'esults,

s'Daining

anl iserulr ern*

anii normal

B : ÊTU.DIES *0N Ti{E IrfOSYllTIllr^STi---0ïì_bFl,*liY FETAI, BOVI],{E

PLAqETTi\L T_ISSUB in vj.LL:.o

Table 1; inclicates th.e b r:.t,a'l amourri of radi oactive

rnaterj-al- iir the pla,cen'L,a-1. i:.orno¿;ena,br.r anci rncubat:Lon mecl"-

j-L.iiii u¡hici; coulci be iin,rnitnopre ci pit,aled ì.-v ;,itt.'ì g'=¡'¿ t o

bPL" oPL, bPRLe aird cGI1.

Figilre Lj prese rris a pi.c Lurc of i;hrl :i'ir-r.or.¡gr-¡.iti

de.¡elopecl from iÌie SÐS ae ry-Lamide ge-ì- tc rvhi-ch had been

applied aliquocs of the redissolvecl immunoprec-L;or';ai.es

ob'Lained frorn 'r.he placental tissue honogenate* Tire

arT.ov.r in lane 7 of Lhe 6Ë1 denoles t;he uniqr:.e, newly

s;,-nthesj-zeC, i'ad.iola'belleci component specifically plre^.

cipltilbed by ant j-*irPil aÌ:tiseÌ'urn. It has migrated 't he



rìvô

Figure L2

Staining of a placetital section afier treatrnent

rvith anti*bPL previously incubated iir t,he presence

of 5 ug bPRL. The positive staining int.ensiby is

unaf fec bed by the pretreatrnent of t he anl,isc::um"

Tire saÌne resul-t \¡/as obtained. 'ovhen anti*bPL anL,i*

seruin \¡/as preincubated lv'ith 5 ug bCU (not shov,'n) *

LacÌ-- of any posititre s'Lainin6 seen when placentaÌ

section vras processed usin6 auti*bPRL antiserum as

ihe fir"st antibody" Sir'tj-lar results trIrere obtained

rvhen the first antibody lras anti-oGH anl-iseruni otî

norrnal rabbit Eerum (not shov¡n)*

D.





ar\|:)U

t 2q
sarrie distance in the gel as the marker '-'I-bPL in lane

l-0 "

I: DBVBLOPì"]ENT Al'lD APPL_ICATigi'.i 0F AN H0I',10L0G0US R,{ÐIO-

TI"îI..,IUIIOASS1rY F'OR bPI,

1) Standard Curve of bPL in the Radioimmunoassav (RIA)

Figure .14 illustrates the standard curve of bPL in

t,lre RIll* The assay sensitivity is 20 ng/nl with a final
antiserum concentration of 1:10r000" Diluticns of a

cru.de placental exbrac'b produce a displacetnent curve

vrhich pa"rallels the standard. curve, Pregnant serum, ob*

iained froi-n a slaughtered cow in the seventh month of

pregnancye shows a non-parallel displacernent curve v'¡hen

comÞared to bPL standards. Partial displacernent curves

v¿j-th anter'ior" pituitary extract and llon-pregnant co\¡¡

(not shor'¡n) a.nd steer serum also suggest e condition of
rrrrrl-ì1.â'fi'l I al i Srn tO the bPL stanclafds eXiSts fOr them"

Purified bGHe bPRLe hclle hPRL, and oPRT, show no cross*

reection in the assay at 10C0 ng/nl (not shov¡n),

2) Ässay of_ Bovine Fluid Sanples* in th.e F{o-moloÄous,

RIA- f.pr þBI¿,

Table 1¡ summariues t.he results obiained when rnea*

su.rin6 immunoactiviby employing the RIÁ. for bPL" Steer

^'-,--'r..^ and non*ÐreEnanf cow serum and, mi-l-k sam*ÞcL ulll òd-llrIJJçù qrru r¡v¡f,--yr- u¿)i,

ples all exhibíted- apparent bPL immunoactivity" Whil-e

pregnant cov¡ and fetal- serum samples had higher l-evels

of ihis bi)L activity than non*pregnant cor¡IsE tro cor-

relation ìo¡as seen betlr¡een these values and gestational

age du-r'ing 'r-he period of pregnancy tested,
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Figure Ij

Socliun dodecyl sutfate (SlS ) polyacrylaniide igel elec^
<qtrophoret ic fluorograrn o f "S*mef hionine . rao j-olabelled ,

ì n,n'rn.ìnrÕni ni f ¿f,gd plaCental pf-Oieins" Fetal bOVine

placental t'ìssue lvas incubated at 37oC for 6 hou.rs in
ZCthe presence-of //S*methic¡nine. The tissue was then

homogeni-zedu centrifuged at l0ür000 ,'i g and aliquot.s

of the supernatan'u incubated urith nornal- rabbit serum

(NRS) and antisera to various bovine and ovine hormones"

The antlsera ernployect $Jere tested at tru.,¡o different con*

centrations (f ut and 5 u.l) - The antibody*racj"iolabelled

pr"otein compl-exes were precipitated r,vith Staph A proteins*

Thoco nr-É,r.-i n'i taies 1ve1- e waShed , bO j-l ed in the p1" esenCe

of 2Ø SDS and 2?/" 2*rrrercaptoethanol and applied to the

SDS gel* LâIl€ numbers with superscripts represent im*

munocomplexes formed r'/hen the l ul vol-ume of antiserum

was usecl" Identlcally numbered lanes t¡ithout super-

scripts represent immunocompfexes formed using the 5 ul

lrol une of antiserum"
't 

^*^ 
-l

IAIrç l

Iane 2
standards (as for Figur"e fO)
ri'hol-e placental hoinogenate

lanes i u3' NRS and placentai- honogenate

la.nes 4 u4r anti:bPRL and placen'i:al homogenate

l-anes 5 u5t anti:oGli ri !r 1r

l-anes 6 16' anti*oPl rl rr rl

l-.aires 7 r7o anti*bPl rr rr rl

ta.ne B l25r*¡e lt
| /\Iane 9 -'-'I*bPRL
12F'lane 10 *--'I*'oPL
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Leaf blanh to correct numberinq"



Figure l-ir

The standard cur'ïe of the hoilol.ogolls iìl,A for bPL (g)"

Comparison of dil-ution curves for bovine placental'

ext::act (¡)u þr'egnanL cow seruÌn (w), bovine ante.cior.

pituitary extract (O), and steer serun (a) is presented*

Puri jlled bPRL e bGH, bPRL e hGH u oPRL: anci. oPL u sìro,¡¿ed

no cT'oss*reaction at concentrations of I-OCO ng/rtl (not

shown) *



f;r
ftf

1î
 

fln
tr

Lj
Ç

¡ 
q-

l 
{-

.."
 

q/
.\-

Ji
'

le
ifi

 "
=

*ü
.1

(å
u,

/ff
iu

) 
td

q
nÇ wd

"\

w
 m

"r
#$

@
\ \ \

n¡
¡ñ

rr
Ã

^,
 

n 
\ 

\
+

Lü
 u

*u
rr

rd
-4

d 
u\

 
*\

\m \
\

{3
m

.å
+

xæ
 )h$

Õ
iå

f,ì
t 

[ü

*h

1 
o^

r*
^u

or
=

.*
1 

rÉ
l\"

.{
 U

.$
$ 

ú 
¡+

d 
Ll

 -¡
 Õ

[-
Íæ

$t
-.

8 
V

" 
.o

\/ 
.l.

J 
L

\
\ \ V

L.
u 

ffi
-ü

#s
 lÐ

e$
q 

"\
"u

\
\ 

\T
F

*U
lo

ry _"
*\

.. v.
*"

_

4X
æ

N
Û

"f
i

Im
*u

¡G
3m

 ¡
d

\
\ \ V \

\ V

3¡
*@

o*
**

"*
w

**
*ç

l 
@

 -*
@

-e
þ

o\
\*

V @

ffi
F

àq Õ

O
\

f'-

P
t'f

fiå
d



S
A

l/lP
LE

S
T

E
 E

R

IIO
N

_P
R

E
G

I{A
N

-T
 

C
O

W

,bP
L' III tsO

V
iiiT

 I'iILK
 /\¡JL S

T
R

U
JT

H
O

I,JO
LO

G
O

U
S

 R
A

]j IO
 I IlT

iU
i.]O

A
S

S
A

Y
 F

O
R

î,¿
\ß

tfr

P
R

E
G

N
A

I..]T
 C

O
!^]

Lí\
\o

"Å

f: E
T

A
L

'* ïw
o sA

f'1P
LE

S

S
E

R
U

Il

S
 E

R
U

i'l¡L

i'11 Lt(^

S
 E

R
U

I'1

M
ILK

S
 E

 R
U

i4

R
 IÊ

r-bP
L

R
A

i!G
E

Z
Lt- 45

20- 49
q7_Ã

9

f7 
ltf

/ )- LL)

27 -ó0

49-84

I]T
T

iR
IlIi'iE

D
 B

Y

bP
t- (R

IA
_bP

L)

( rue/ul)
N

IA
N

35-74t/

58no-.-J O

I t-7
Lr)

63

G
E

S
T

A
T

O
N

A
L A

.G
T

 tì.A
N

G
i

D
A

Y
S

 )

1^ 
añn

url-LU
tr

70-24€,

1Z
f 

tln
:-JJ 

atrV



66

G: CIjIIRACTERIZ.{Tf0ì{ 0F THE COt.rpONE}nS_W
HOP{OLOGOIJS RT^¿\ "FOR. bPL

(tVtry is th.e RIA lrion*functional? )

The studies tc¡ be described t¡rere ctesigned .bo 
acl.d

fhe elements of sensitivity and specificit,y r.o the Rre

for bPL" Tbre eraninati on for a cause of Lhe fau-t ty RrA

invof ved. tire evaluation of l- ) ttre antibody spec i_ficity ,

2) ihe pur.-i ty of the tracer (to detect d-ì-splacenent of
å,n iodinat,ed contatni nanh, ) , J) the possibility of a bpl-
binding proLein in bovine serum rvhich, if present, would

bind. tracer during the RfA incuba'Lion and yield spuri-
oüsl¡r elvated levels of bPL, and 4) pr.egnant co-rv serum

to see how many, if ahys unique constituents were aea^

sured i-n t,he RIÂ*

1) studieq RelaLed- to th-e Antiserum Raisecl Against bpl

Fi-gure I) presen'bs the picture of the protein stain*
ing patterns of bPL and hPRL afler isoelectric focusing
'in a oloyacrylamide gel over a pH l-ange of j"5*9,5, An

adjaceni unstained lane cf bPL, in vrhich consecutively

sl-j-ced seglnents ,,'rere eluted and assayed iir the RRA for
hGll and in the Rr,t\ for bPL, confirmed tkrai t.he onry peak

of hGll*"li}.ie ac'¿ir,'iby and" ihe largest portion of immuno*

ac:i;i.vii:y cÒrresponded t.r: tìre iaa.jor stained p:'oieii-t .rcanci

at pl.i 5"5" A iliiror ûross*i:eaetiirg rolrirlonent. of the bpl

-ci:Eparatior.l lr;rs elurted a'1, about 1ti:I 6"0"

El.uted. bPL e cletected. irrbhe receÌrtor and immuno"-

assaJËr:is ci.epj-cted. in ihe figure beneath Lhe photograph..

Figr-i::e f6 (4. anct B) i*q a pic*,,orial representation
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Polyacrylaniide gef isceLectri c focusing pattern of bpl,

and bPRL across a pl1 range of 3"5*9.j" Both hornones

v/ere appried to wichs at bhe cathodal end of the gel"
Focusing vras follov,¡ed by the stai-njng of a portion of
the gel as shown in the figure whlt e an ad jacent lane
of bPl, was sliced into 20 segments" These segärents \¡/ere

elilterì ovêr"n-ight at 4oc in I ml_ a"L% BSA*Tris*HCl buf*v ! vr ¡r¿t

fer u pll 7,6 containing 1O ml',I Þ16C1r" Aliquots of t,he

buffer ì¡rere assayed in the RRA for hGll and in the fìrA
for bPL on the fol-towing day, hGI,l equi_valents and im*

munoactj-ve bPL le'¡els in ng,/inl are indicated for the

eruted slices correspoirding to their rocation in the
gel" See next page"
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Figure L6

Stainiilg pattern of irnnu.no¡recipition llnes forned

beLv,¡een antiserul¡t to bPL and various bovine tissue

extracts and purified hormones in an 0nchterlony dou-

bl-e ilnrnunodiffusion system.

A.* Coomassie blue stained precipitin lines betr'¡een

a.ntiserun io bPl, and bovine nlacentaf extract and

bPL" jilo immune compl s¡ is seei'Ì betv'¡een the anti*

serum anci bPRL or bGH,

D" SL,ained plrecipitin -Lines are seen between the

antise::um and alj- ti-ssue extrac-bs t.ested here "
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FIG LI,Rtr 16

A

bGI.I

B



lv

of results obtained emplcying the antise::um fo bpI, in
thre Quchter"ÌOnv i mrnrnnd i f frrSiOn systen, The antiserum

in the center lo¡ell- of each gel shows at least tli::ee

Þrcinirrenbly st,ained preciptin lines lvith ¿antigens pre*

sent in the Þlacental extracts of both gol 1\ an.i B"

The middle bancl of lminunoprecipitation reactj_on r,,¡ith

the placen'La in gef A forms a continuous line with the

iminune cornplex formed betlveen the antibody ancl puri*
fied bPL* Gel A shovis that neither bGTl nor bpRL con-

talns components immunoprecipitable by ihe anriserumo

Gel ll demonstrates that a colnmon anLi¿;en_Lc coìnponent of
e><tracts' from the placeni,a, pituitarys kidneyu and liver
fcrns a cont j.nuous 1ine of precipitation r.vi.i.h the poly*

clonal ant,i-serurn"
I 

^I_Ð .4sgeq!s_p_t_l¿?f*þfrl .tm¡nunoprecinitat_Lon bv Anti*

þPl,i¿Ëeslrgg
irigure 17 pict.ures the radioautogram of an SllS

of applied L25
t)vr

I-bPi, previously immunoprecipitated by either norlnal

rabbit serum (NRS) e antibodies to oPl, (a*oPL), or anb,i*

bodies to ïlPL (a*bPL) " Lanes A to G represent the pre*

cipitates of individual fractions of &251-¡pt, foltowing

Sephadex G*100 chrornaiography. A pool of these frac*
tions was tÌren precipitai;ed with I'IRS (lane 2) , a*oPL

(tane 3) n and a-bPl, (lanes llrS)" The a*bPT-, precipitate

consisrs of a ma jor radioact ive cornponcnt ,et, abouL.

j5r000 daltons v¡ibh a rninor band at a slighfly hi6her

ilole cular lvtight ( in the range of the trace.r componenL



llig;ltre L7

Sodiun dodecyl sulfate radioauto¿;r'ani of iminunoÞrecipi*
r2q 1)4taced -'/i*cÈLo --'f*bPL v¡as incu'oated overnight at

4"C in the pre sence of either nornial rabbit seT.uín ( i'lRS ) ?

or antiserui¡i to o.¿ine PL (a*oi'L), or antiserum to bo-

vine Pl, (a*bPJ,) - The tracer-antibody coi"nplel( lvas pre-

cipJ-tatecl u¡ith a second antibody to ra.'obit Éçanrna 6i-obu.-

lj.n" The innune cor¡plex \Tas dissociated in 2i.á SDS and

27á Z*nercaptoethanol r¡¡ith heat and applied to the SDS

gel .

lane I

I aire 2

l¿lne 5

lanes 4,5

lanes A*G

standards (as f'or lligure l0)
1 2a_*-'T*bPJ, pool and lilS
LL /-- 1* Ot-j, pool anO. a* o Pl,

1 ?a*--'T-bPL pool anci a*bPL

ind iviclual f rac t ions of L25l^
bPL pool- (fottorving tracer el-u*
tion on Sephadex G*100) aird a-bPL
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precipitated non*speciíicaliy b:i' ì'lRi)o 'l'he ¿L".oIrT, ír--br^

serun appear"ed Lo ;orecipitatc onl )' a 3r 3ÒOO lad:LcÌabeled

band 
"

3) E¿¿iirj-nat,ion of Bovine Sçrum foi. the possj_ble li.xj-s*

tence .of a Bindinq Proiein for bPI¿

The radioactive elution pi'ofi1e oí 125I-b.L,L 
:flr.om

a Sephadex G*100 colurnn (ZXrc: cn) fotlotving a preincu-

bation of the tracer in e j-ther PBS buffer (A) ojr thircl
trirnester pregnant co\¡.r serum (B) is shown in f igure I B*

The overall profile is unaf'fected by incubalion of the

ì:.racer in seruÍrÐ The decreased tolai radj-oactivity:ln

,orof:'-il.c ll is due to the faci thaf on-L;r one*c1r-tartei: o.ll

t.he amou¡nt of tracer chL:oma'L,r:grapÌrecÌ in pT-oilile Ä v¡as

EiLi.Ced to i;ite pregnant serllnìe

Iigure L9 illustrates -L,he e f f ect of a prei ncuba.*

tion in either PBS Ì:uffer or pregnant sËr"um on the Fe*

cepi,or activity of purified bPL fol.Ioviing chri¡matogl.-a*

pì'ry* on a Sephadex G*100 col u¡nn. ifhe clisplaceinerit of

"'I*hGH 1n the RRA for hGH by individual elubeci frac*

tions of' bPL r¡ras essentia-lIy -ldentical- f or either
tesi;ed conditiç¡n-

1+ ) â_pJlication r:å Biochemica.l. Lep_h4].-q"l¿e-,q-J-A Sear:c!

,li::dpgg-oe-us-*þRL

Figure 2A il]ust,:rar.es the eluted -ÐP1., -irni¡uiro*a,cii'r-i -

iy i:.r'esenr. -1-n bovine plactr:.ia,l e:ctract,,, pT"egnar..r-i: co'1.',¡

ilei:ir.ìn (ee ccno tri.nra.ster), and pur.'o b]?L fol-lorvlng j so*

cl.cc.l,:' j c f ocr;sing j.n å.n acryla.r,t-ìde ßel. âr.;r'oss e pii
t 2q

r:'¿r.ng+ cÍ' 1¡".6, þ* A peaii of "/ -L*bPL ctispi-acemcn"L. irr the



Figure 18

I 
^rGel filtration elu't,ion profile of tt)I*ltl'L fol loviing

a 6 h preincubation in either J rnL of Pj3S buf fer (n)

or 5 nrl of pregnant coTl serun (B), The Sephadex G*

100 used for ihe chromatographic separation of radio-

active conponents comprlsing the bPl, tracer Ìvas packed

in a Ð<>O cn column- fn both cases the tracer was

eluteci using PBS buffer at a florv rate of 55 nl/hr,

ifhe fraction number and volume is indicated on the

¿abscissa whi'l e the ordinate denotes elilted radioacti*

vir¡r in cÐr.ito

l\* llotal- rad ioact ivitv app-L i ed t o 'bhe c ol.ui:ln w¿r:i

clrlne The recover:r' o î raclioacrrvity was3,? x LO7

,9?â.
.R
!9 Total ¡:adioactivity applied to the col-umn was

^'o"4 x 10" cpmo The recovery of radioac'i;ivify

was B9?¿,
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lrigure 19

The Sephadex G*l00 efution profile of bPL previously

incubabed for 6 h at 4oC in either' 5 ml of pBS buf i'er
(s) or J rnL of pregnant cor/v serum (s)" Tire gel fil_*
tration colunn (aX5O cm) trvas eluted. with pBS buffer

at a fl-ov¡ rate of 55 nL/hr fotlor,ving the separate ap*
-plication of e j-ther the preincubated J utL buf fer*bpL

mirture or i mT pregnant serum-bpl míxture" 125f*ict{

counts bound to the rabbit liver membranes in ihe pres*

ence of the el-uted fracti-ons of bPi, are i_ndicated on

the ord j-nate * Tire 'L otal arnount of' 'oPl, apptied in PBS

bu.f fer" :r'¿r.s L22 u.g lvith a final recovery of 9j ue. (78,:!

recovery). The arnouni of bPL applied in the pregnant

serr.r"m sample tras 6B ug with a recovery of j9 ug G6?/,

recovery ) *
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iligure 2A

Comparisoir of the distribution of immunoreacti¡¡e bIrL

following isoelectric focusing of ,O ul aliquots of bpI,

(30 nSi 
^ ), bovine placental e>ltracL (¿r5 ng bpl; m ), and

pregnant co\¡/ serum (7"5 ng bPL,; s ) in a polyecrylamide

gel systern of pH range 4*6.5. F'oltor,¿ing el ectrofocus*

ing of the sarnþIes applied at the cathode, each lane of

bhe ße1 ìrras sliced in-uo 2l segments and the individual
slices eluted overnigh'b, at ¿ioC in I ml f?¿ BSA*PBS buf*

fer, pH 7.4 containing ,O ml,'i EDTA and O"L/! azide, An

ad jacent lane of the gel containing no sainple uias

sl-iced in an iclentical manner and each segment eluted

in 1 ml distilled ',yater" Aliquots of the buf fer in
v¡hich eÌ'-rtion of 'b,]re sample gel sl-ices occurred were

assa)¡ed in the iìIA*bPL , The le ft hand ordinat e

repr:esents i¡nmunoassayable bPL" The ptl (O) of the

slices eluted- in the distil]ed v¡ater v/as measured bv

plï electrode *
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76

RTA bPL is effecteri i¡¡ith fhe eluant, fro,r slice lO (p,.i

5.5) of the pure bPT,, l''iinor anounf s of -inmunoreacf iv¿:

eluteo naterial are seen at pll 6*,5"9, pi-l 5*6*5"5, a¡d

pll 5,3*5,I in the piac ental hornogena.t.e " Pi:egnaii'b sel.uín

contains Tro eluted bPL*like immuno*acì,ivi.Ly j-n th ig

system"

The search for a bPl*like conponent in bovi-ne sei:u.m

sainples el-ui;ed fron a. Sephadex G*IOC gel -i-s shown j¡i

Figur"e 2,J-" The 5 ml of elu't,ed non*rrregnant ccu/ serun

(chrorria't,o8.ranr A) shotvs no apparent. abi.lity to bind'i;o

rece1:tors (pooledu J-yophiiizecl ellrat,es, A to G). r,\

hi6ii moleculai: weight, cotijÐonent(s) in pool l-1, hower¡er,,
f 1-

e::hibj-ûs the abilrl;y to Cisplace tt?I*bri i,t che:ìIA

f or- 'f PL,,

The imniunoactj-ve prof-Lle of pregn:"iirt coi¡/ seru¡"r1 (ts)

miniics that secn for non*pregnanL sel:Lr.nG TheL:e appears
f ¡ 'no rli -n1 orro¡J SÕrnê r.Oerrnl-.nr lrinr] iirø ghil il-r¡ n¡t ..*ÈruU uti tl -L¡jIJ-Ld.J t.-. .^--Lr-LUJ lru L <{L LI'l--

buiable to a protein effect, pools F and G where bcìti

and bPRL v¡ould be expected to eluteu

Chrori:¿ttogr"am C d-epicts the G*1C0 a.ctivi iy p::of iles
of ¡i'egira:ri co,,r serum (prcviousl,y eJ utecl. ancl -Les'bed in
-B) to v,rhicìr was added puite bPl, ji-rsi: lli:'iolr Lo gel sieii¡,*

j rig* 'l:]re precloi¡iina.nt. feature he;'e is l-,he e oinüicrent

ne aks of bctir receptcr etldi imnLu.no*"ac't,i'v1iy $e en .irn pool

Ìl r,vhe re pur-i-.f ied bPL, 'wouLd be e-gpe cteci i.o clute *

. .L'here ',rùas no detect,abl-e coinponent in pregnâni cc,tÍ

serì..r.in which exhibited eithe.rr the imm'une el: rece pt o¡'

'ci ri'.Ìi ng ch¿rr¿l.i;teristics oÍ' pure bPi, 
"



iri sljre 2I- -f,*^

DistribuL,j-on of protein and bPL after gel chromatogra*

phy of borrine seruru samÞles. ProteinS in each fraci-lon

were measured by absorbance aL, 280 nn (æ)" ('llhe; 2X,rC)

cm sephadex L1*100 colu¡nn t'¡as equilibrabed, and el-uted, 
::

with PB-s buf fer at a florv rate of JJ rnL/hr* As inclica-

ted on the abscissa, 5 ml fractions l\rore collecied. )

llraciions uiere then pooled according io the alphabetic 
.,

desi f,nation in the f igure, dialyz.ecl agai nst dis'bitterl ;

:

water, iyonirilized, and reconstitutect lvith I ml normal :.

sal-i ne" (Aliquots of t.hese pools irrere tLlen assayed in

the sonatotropic radiorecep1;or- assay (iìRÀ.-hGii; w ) atrd

in i;he Iìl-A for' bPL (s)"

A, Chrornaf ography of J rnJ. of llon*preÉjnant cow serilni*

B * Chrornatography of I ätl of Þrclinan i; c ow se ru.iû,

C". Gel filtration of 4 inl- o.i' preguant cow serurn to

ivhich ìrad been added 1 rnl- PBS buffer contain-Litg

about l0 ug bPL,
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Ii: Þ10!,0G iCAi CHARAC i,{ 0F ptiRl¡- r ED bpi,

I ) Ufeelacçme!!---qij*2-5*'--A|L-Ê-or¡ iìabbit Liver i,ie in*

braire ReceÞtors hv hGiÌ

T

ics of

¡ne lubr.;.

nl r n orir

ind i-c a

ally i

2) cement o

lVhen purified bF,Le standar"dj_zed in rlie RRA-.hGI.l,

lras assayed in the lìRA*PiìL it inhibited i;he binding of'
l-25-'-*olrlì1, in a parallel manneï' to opiìL ¿1nd. bplìL st-an*

dards" (irJgure 23) The bPL prepa.rarlionu equipo.L,enL, to
hGl.l in competing for Gi-l recer:iol:se .i-s shown her"e to be

aboui I¡Oi% as potent as oPRL and aop::or:irna'bely 50% as

por"ent as bPIìL,

3) AiMi nd inq*! o ¿¿nd-llÀq-L]=qqgrrìÊ;r!*lïgj[

L,ac t-oÂenlc and S ornat otropi_c lìe.Ç9pl_af*Ëjl95

Figu,re 2l+ sholuys 'uhe SD,S polyacrylainide gel rad_io*.
1^r

a'-rf o,3rar:h. of L¿7-t*,bIrL before arbsorp'l,ion to and ar'i;er

rerno./a j i'ror.i llï'egnan'L rat t iver meri,brane s u Par b iatly
purr fìed 'ÐlìL was used ¿ìs tracer in thi-s stu.dy to deter*
niine wheiher nore than one component of placen'Lal ori*
g j-n posÊesscd Lhe abitity to bind to t,hc la.ctcgeni c

receptor sites in rat liver" l,ane 4 of the photogr-aph

di-spl-a;rs Lire radioactive profi.le of the tracer ih¿¡t was

:Lncu'ca.Led, with the receltor* Lane I shows bhe sinel_e

iie clisplacemen'l; and binding (inseL ) cìi¿r,l:aùLerj_st*
125r*¡pt, ancl l25r*t-rclll to nregnanf rabbi-Ì, iiver

ne rcceptoi:s are shov¿n in Figure ?_2" lfhe ,l j i:*

enl curves of the trvo iracers are si.ipei:i nposable ,

i:ing that the binding character"istj.cs are virtu*
clentical*

l?-r=nnol by bpr, Ín ihe iì1ìA fo PIìL



ili p.rrre Zz¿ lÕh¡ \¿

Coinpetatir¡e disllacernent or 125].*t.,ci. (o) and t 25t*

bPL (¿) from rabbit liver ne¡nbz'ane receptors by hcl-I,

The inset shows the spec if ic binding obsez-ved- Í"or both

systerns " The c oncentration o f the memb::ane protein

used. f or both systetns lvas BO ug,/ml,
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¡--i rriira 27.

Displaceixent of 1251*oPIìL by oPiìL e bPRL, and bPL in

the lactogenic radj-oreceptor assay (nn¿-oPiìL) using
'l -* n - roon¡ni 1.at lir¡ef aS the SOU¡ Ce Of f eCeptOf .Id.uu JJf uólr4rru rqv !4v ur qu

Crude rat liver meabranes were incubated lvi-th 'Z5b
oPRL in the presence of clisplacing hormone' Increas*

ing the concentration of dispi-acing hor'¡none decreases
r 2q

the amount of "''I*oPRL bound" The ordinate repre*

sents 1251*.pnl bound to prolactin binding "tt"" whil-e

the abscissa represents the concentration of hormone

added to each âssay tube.
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figu,i:e 24

Sodiuin dodecyl sulfate polyacrylamide gel radioaut,o-
f 2qgraph of -"I-bPL str"ipped" froin Iactogenic receptor

sites" '.'I*bPL lvas incubated v¿ith excess pregiranl rat
liver rnenbranes in ihe Ðresence and absence of excess

hGi{ or oPiìL"' l4embranes \¡/ere subsequently washed of un-
1)q

bound -úracer and absorbed u --'f *bPl, v¡a"s bhen strl nped

from the membranes with ) ì'i I'igClr" Menibranes vJere re*

rnoved by centrifugabion and the supernatanL was dialyzed

^-^-i*^+ ^;^+"lled vraier to remove the l"igCl-" The dia"-d.óGl--(1¡)U LrJ;r(/IIIçu V.ld.UËl- U\J L tr;lli\-/Vr*' Ullu I'ló 
a

iyzed supernatant was applied to fhe SD,S gel"
1)qlane I --'I*bPL bound by and stripped
from lactogenic mernbranes

l-ane 2 dialyzed supernatap!"from incu-
bat ion rnixture oI' ---'I--bPL e excess
oPRLe and membranes

lane 3 dialyzed supernataç!"from incuba*
baL.ion mj-xture of --'I*bPL e excess
hGll and membranes
l-25 _

I ane 4 **- I*'bPL
12\lane , --'I-bPIìI, bound by the l-acf o*
genic nrembranes

lane 6 standards (as for Figure l0)
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radi ola'bel I ed component of the tracer, at a molecular

rveig}:t cf a.cout Sr .OOO, thaL. \Tas in itially absorbed to,

and later elu[ed from, the rece ptors and- t]ren appi-ied

to ihe geI. Thj-s 3r ,AOO inolecltl ar rreißht corlponent j-s

l¡ou.nd speci-f ically tr: menbrane leceptorsç Lane 3 t lvhich

shol'¡s no ra.ctiolabell eo- 'nancls 
" represents the control of

-'/I*itPL plus recepLor in the presence of excess hcl1.

The ìruman hornoire has specifically prevented biiidiüg of

]-¿.bel-l-ed bPL to the receptor" Lane 2 d.emonstrates a

sli-ght reduct-i on in radioactive intensity of -blie bound

anrl, sbripped lrPL causecÍ by ihe i;rcubation of t.he ir"acer

ancr LlecepLor i:r the pl:esellce of e)icess oPRl," Lane,
, )_2*.r"errresents '--l"1,.-'L:l'FìI-, ihat lras stri.ppeil from ihe rai;

lj-ver lacbogenic receptor by excess oPRT,"

Table 5 üorrlpares maximti-m abil ity Õf sei¡eral lacto-

genic anri somatoiropic hormones to displace heterol-oSouse

ioclinated þrorrnones fr.om ei ther lactogenic (r'at liver )

01" sornaLotropic (rabbit lj-ver) membriene recept01.se hclÌ

and- bPLe ro,rhelt in excess, demonstrate g::eat si¡nj--larity

in their abi-lii¡r to displace 'uirtually LOA?á of all the

.Lracers tested fron: both receptor sys'bens.

Ta'ol-e 6 denoristrates a further sim'ifarity in .[]i<';

brologica-) act j-vj-ties of bPL and hGH by comparing l'he

a-bílit,y of the tv¡o hormones to modu-late the specific

hûi'l recepi;ors prosent on Ii'i*9 Iyrnphocy'L'eË, bP|e 1iì"e

liGli * i s abl e 1;o i:educe 'che lJ specif ic bind'ing ,f L21 t.*

hcr'i io the hunan cells in the aÊsay system'
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i"ÂßtH ó
Iifect r¡f ÌrGji arrcl b],'1, on Lhe nio,:.lu.Lation c¡j. ìrG]l -'erceptor

Concentraùions of l-l:1-9 Lymphocytes

PreincubaLiori

Condi tion

bur j.er (moclified IIcpes)

i\s s ay

Condi tions
1?5--- t*hcit

-"-I*hGIl * hGÌl (i. "g/mr)
Irq.
' " r -L'GII

I ?5-'"I-hGH * hCti (l ug/r'i-)
1?\

_t. - RUll

'--t-hctt -1- nGlt ( i rrg/nrI)

h

Specif ic lìi nclin¡;

3.8

-n0

--1 .1

-l n

0.4

-L2

buffer

buffer * lrGll (l

buffer * hCll (l

buffer + bPl, (2

buffer + bPL (2

uglmi)

ug/rn1)

ug/rnl)

uglurl)
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I: in v-itro tsI0ASgÅj*_Or"*þEli

1) çnaracterizatio 2 l3ioassar¡_

Figi:re 25 ill-us'brates Lhe typical_ st¿rnciarci cLulve

gener'af eo by e_Lther bPL or bPRI", in fhe lrib2 lacicgenic
b-i oassay,

llhe e f f ect of addi tion of anlibcd i.eo to e iLher bpl
or birR,i, i;o i'{}.¡2 cult,ure dishes in the i)resrjll.-je of eiLher

lae:tûgen (bPL, or bPRl, ) :i-s Ëho,,'¡n in iii-gure 26 * Acl.rjition

of tlie hoiriologous e-n,.iser'un abol-ishes all cel-1' sL.L:nula*

i-ín¿l acf,ivity lvhire tkre ]reterìogcuÊ antiserum lias no

effect on cei_l division cau.sed by the Ì¡ormono*

.Fi..¿ure 2'7 .\ dentonst.r¿rt,es iiie incroased. effect cn

cell- d.ir'-ìsion by the adciit,ion of pregnrint co'!¡,r serum to
b.piìJ, standards*,A,dditj-on of' excess hor¡olcgous anfiser"um

(a*r¡FRL) Uf ocks all errdogenous and exogeno-rts cell pro*

liferabin¡; activity iir tirr. seru¡n and standard bpiìL
: /-\ûlsnes t )/ "

.Fi6;ure 27 i] shorffs :Uhe results of a repetition of

the eo/ents ili X. ivll,h the e:<ception 't,hat bPL replaced

bPlìi, and a*bPL repl-acecl- a--bPIìL* The ai:illseruru io bIJL

was r:nable t.o cli',ni ni eh tbe endogenous cell sti ¡rrulat-ìnB,

c-fíleci c;j' '¡:.r'egnant ccrv seÌ'uirlÐ

'Iab-l e '/ silols Lne cÌis'cr-LLrution of bFI f'c.Llr:,,vi_ng

f ire elect:i:cf oci;"slng of a parlially pur j-í'iea flroÞarâL ion

of "b.PL íri fhe Sephade:< J"liF s¡¡stern" AJ_jclu.obs cf the elu*,

at.es fr"on lanes 14r I5e i6, ).9, anci 20 vrere l:ibelj-ed i"-

! r'es1r€Ìc'bi'vel¡r an.d focr-¿sed j-n a poiyacrylamide gel IEF

sys'h.enu Tire sbaining ti¡irf e::n of the ) elu.ates f ollovring



Fi ø'ri-na );v Ç/

stiilulation of the growth of sta.tionary Ìrrb2 J-yrnchorria

cel I cultures by 'oF-'RL (æ) and bPL, (s) " Concentraion

of bPRl, s'bandai:ds was determined on a weight basis while

bPL standard concentrations are hGI{ equivalents of puï"e

bPL based on values obtained in the RRA for hcli*
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¡ri cilrc 26

Ef fect of bPiìi, alld bPL, 1n the presence and absence of

antibody io bPRl, (a-bPRL) and antibody to bPL (a*bPL),

upon proliferation of lib2 ]ymphoma cel]- cultures. ühe

ordinate ind-icates the nurnber of cells in 1 ml- of a

1:5 dilution of each culture dlsh" The abscissa repre*

sents the concentration of the tì-rree sbandard horrnone

solutions from r,vhich a 50 u.L aliciuot tvas drau¡n arld

adcled to t Ìre ce]ls in cul-ture" a*bPRL (l:100) and a-

ìrPL (f :f0), r:rhen usede i,velre added in 50 u.l aliquots lo

ee.ch cul-ture dish just prior to lhe adclÍtion of the

bovine hornones* Final concentra.tions of Lhe ant-i sera

jn the cut ture d.ishes (e mt) v¡ere l_:¿1000 for a*bpRl,

¿rrrcr. l-:4.C0 f or' a*bPL.
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irì-gure 27

A: The effect of the adcirtion of'pregnant cow seÌ'unl (S)

anò./or i )normal rabbit serum (¡lnS au 1:100), ii) anti*

serum agali.nst bPiìL (a*bPllI-, at I:100) uiron ihe proìi,*

feration of l'Tb2 l-yntphoma ce-l ls in 'bhe llresence of bPlìL"

I \ trÞrlT,. b}rRL + I,l1ìSL / Vl .t\! t

2) bPiìI, + s; bPRl, +. S + i'lRS

3) bPiìL -r- s + a*bPRl,

B: The eífect of tire ad-dj.tion of pregnant co\''l seri-r.m (S)

and,/or i )norinal rabbit serunr (iqns at l:10) u ii) anti*

selrunì a6ainst bPL (a-bPL at l-:10) upon the prolifera*
'b.i.on of l'lb2 lyr,rphoma cells in the presence of bPL

r ) bPL,; irPL + N'RS

2) bPL + S; bPL + S r' l'liì,S

j) bPL ì- -q + a*bPL
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Figure 2B

Proiein staining pat,f ern of partially puri fied bPL fol.*

lov.,i ng poi.vacz'ylami de gel (PAG ) isoelec bric f ocusing

( fl.lir) across a pFÌ range of 4*6"5" Irnpure birl -ryas ini*
t,i aily elect.rof ocused -i.ir a Sjephac.le;<-.[EF sysLern., :['ìre

:;eI was divlded into 3A I anes and the gel I anes (14*

2C) betri'een pll 5,1*'6 "L (the poriion of ihe get t,o lvhich

bPL activity had been loca-Lized; see illabl.e 7) Ì,/cre elu*

ted with di-stil-1ed io¡ater" i\n ali-c1u.ot of the eluate

from lanes 14 , L5, 16 u 19, and 2A was electrof ocusecl in

dupiicate in the PAGIEF sy-stem (the appl-ied el-uaies ltel:e

labell-ecl l*5 respectively ) " An aliquot of each elnate

rvas refocused in duplica,te in the PAG fEF sysbern, Fol*

I orvi nq f nclr2ì nn the çrel ll;ls cub into halveS r,latr\ each! v iI ¿¡ra) f vv e-qrÁr¿) Ò u r

half containing one focused ]ane of each applied aIì-quot,

One half of the gel r,vas then stained for probe.in anC the

other hal-f had lane t sl--iced into 20 segments t¡¡j-th each

sl.ice e-l-uteC in l ml O,L?', ¡]SA*PIJS buffer" Lana 3 of

the Pl\G Y/as chosen to be segirLented and- assayecl because

it, repï"esented the -Lane froni the Sephad.ex IEF gel which

hacì the ìrighest concentrat icn of bPL (lane t6 ) " Aliqrrots

o:1 the buffer rvere then assayed in Lhe RllÂ for" oPRLe RIìA

for hGHe iì-[A for bPLe arid t{bz lymphoiaa ce]-l bioassay.

(see Tabl-e B for results c¡f assay-s), ì'iaximurn bPL acti*
*-ì.t-,. *^^ ^,,*^^ h,r 'h-i n --.1 -^-^^l- n*
V -LU,y cr,> ruüailuI úu trJ urv* ú:-lru- r çuc¡, çvr aoSâj COff eSpOnd*

ing to elut.ed slice no" -ì-J at pH 5"5, 'is indicated by

the arrol¡j s
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el ec'Lrofocusing across a pH range of Lç"-6.5 js shown in
FJ-gure 28. Tabl-e B presents ihe receË'bor u bio* 3 and

iilmr;.no*activity present in elua-tes of L,ìre 20 slices of

tiie poly:rcrylai¡ide ge"l ]ane number j" A ¿EoorJ. cor"rela-

f ion i-s seen for bPl, I evel-s obtaineci ln t.he i;r,.:o recep-

tor assays and, irr the i'{bz bioassay" Predotninant acL:i*

vi.Ly is fou.nd at pl{ 5"5 while eluates t'¡ith minor acti*

r¡ity are detected at pH 5"8 and 5"3" The ahsence of

any bPlìL and bGH was conflrmed b)' sub jecting b,he eluates

t,o iìIA fo¡' either bPRL or bGH (not shov¡n)" The RIA for
bi.'L present.s spurious results f or the el-uLed 6el slices,

iri-gure 29 displays the sLandarcl curve and serrsiti-

viiy in the homologous RI¡i for bPRL* j'Io cross reacbion

at I u-g/n\ vras seen v¿ith ei'uher bPL ou bGIl (not shown) *

Figu.::e 30 d.isplays 'uhe characteristic standard

curve and sensítivir.y of Lhe heterologou.s RIA for bclli*

iri'L ancl bPRL a'b concentrations of I u"E/tr.L d"id not ci"oss*

rea.çt in lhe assayø

Iligure 3L presenL,s the results obtained when acry*
t 2q

.l-a"rnid-e gel electrofocusecL *-'f*bPL was studied in the

RRA for hcile RIA for bPLF anrl i'lb2 bioassa¡'" The major

receptor acl;ive tracelr vdas eluted from i;he gel at pH

5,5 v¡hr.Le bioactive trå"eer appeared at' !ri"l 5*5 and 5.j*
Ì'{;iri.mu.m tracer precipitation by anti*bPL antiserum oc*

curr.e d r¡;ith ihe pfl 5"5 eluate, holever' a seçond rna jor

conponent of the tracer at pll 6 \'¡as al so preclpitated'

Dì_spiacenent of the Various eluted tracer constitil.eirts
'b;;t pregnarii ÇOg serp,in i-s lta,xi¡lal f orLhe eluaL e a"'v abou C
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'il'i ørlr^e 2Q.-Õ*=--*/

The standarcr cr-trve of the homologolls radioimmu-ncassay

for bPRL" The lor¡¡er sensitivit)' of the assay .rs z

ng/rt7" Pr"irified bGH and bPL shoy¡ no cf'oÊs*ïeaction in

this essay at concentrations as high as 1000 ng/n\

(not sharvn). Bovine placental e::tracts do not cross*

react at hGli*equivalent activity (RRA*hGi:l) cf 2000

ng¡lml- ( not shoivn ) *
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The standard cLirve of the heberologous "radioinimunoassay

for bGl-l* Standards i¡rere octl and the tracer wa-s 'Z5b
bGLI. The first anbibody used in this assay \r/as gener*

ated in rabbits against oGll" Puri-fied bPRL and bPL

show no cross*reaction in the assay at }OOO ng/nl (noi

shor,,'n) " Bovine placenta] extracts at hGll*equivalent

concentrat j-ons of 2000 ng/rn1 u as deterniined in the iìRi\*

hGII, shov¡ no cross-reacti on (not shown) *
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Iigure 3I

The radioactive distribution aird the recep-¿org immuno-.

and bioactivity of l25t-¡pl, f ol.l o,,,¡ing isoelectric f ocus*

ing in a polyacrylanide get (Plc) system of pil range 4*
I2q

6*r, Focusing of --'I*bPL in the PAG systern vras fol*

l-olved, by slicing the radloactive lane into 20 segments

and. eluiing these slices in I ml- of 1?í BSA*PB^S buf fer

overnlght at 4oC. An ad jacent l-ane lvas sliced- identi-

ca]ly and eluted in I ml distilled vtrater*

A" Älic1uots of the PBS eluates lvere ßcreened i.n a gam-

ma counter (O) to d-eterrnine the radioactive profile of
1 2a_focused "/f*bPL" Tracer elutect from each sl-ice lvas

preci pitaied in the pl:'esence oi' e).cess antibodies 'to

bi''L (¡) " The p}l profile (a) at tcrlp'l etion of focusing

was determi ned by ineasuring the pli ofl Lhe distilled

',vater eluates.
t 2q

B* Al-iquots of --lf*bP], elutect from each ge1 slice lvere

tested for i) abiliiy to bincl specifically to grorvth

Ìrorriione receptors on rabb'it liver (o) u ii.) ability to

stiinr¡l at-e nrol iferation of NbZ lyhrphorna cells in culi:urev^"

(¿) u and iii) compeie'bj-l'e dist:laceinent frorn antibodies

to bPL b)¡ bovine ptacental extract (o), nregnant colv

seru"rl (a) , and non*pr"egnani coli/ serllm (æ).
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pll 5"5" Non*pregnant se.rujil displaces about LO?á of al-l
eluted rad r-oactivity" The pl-acen'ual hornogenate causes

maxiriral displaceinent v¿ith the tracer el-uted from sel
slices aL pl-{ ,"5 to 5.0,

2) l'4easurement of bPL in Bovine FlujcL-s_

Table 9 presents the val_ues of lactogenic activity
(a11 attributable to bPRL) present in bovine rnilk sam*

ples from 70*206 days of pregnanc)¡. No bPL is found by

bloassay u

Tabl-e I0 lists lactogenic activity attributable to
both bPRl-, and bPI_, in bovine serum and arnniotic fluid
silrnples" Trvo pregnant, serum sarnples sirow rnini-mal IeveIs
of bP1, by bì-oassay* The uterine vein and fetal serum

sarnpl es, holrever rdjomonstrate significant levers of bp]-"

Âinnioiic fluid appeârs to contain a real lactogenic

component attribu.table to bPL.

figure JZ presents the distrÍbution of lactoeenic

bioactivity ín commerci.al fetal- calf serurn ( nCS) f of -
lowing elecfrofocusing in the Sep)rader gel systern"

ï4ost of the lacto6enic acti.vity is attributable fo bpI,

y¡itlr Lhe inajori"ty of the bPL focusÍng at pH 5^r*j*6 in
L li.{: }i tij_ e
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Distribution of l-actogenic bioactivily in commercial

fetal caif serunt (fCS) fottowin; isoelectric focusing

in a Sephadex gei system of pH rallge 4*6"5" Ìlocusing

ivas follor'¿ed by the divi-sion of t'he gel- into J0 lanes,

d ete'rmination of the pH prof ile by surface pFi electrode ,

and elutioir of each gel lane v¡1th distill-ed I'iater" Ali*

quots of the el-uates were then assayed. íor l-ac f'o4e nic

activity in the lrTbz lymphorna cell bioassay, Assay sen*

sitivity is I ng,/ml-"

A" The l-eft hand ord.inate indi-cates the total l-acto*

genic ac't,ivity (¿) of all eluates l-n ntr/nL i,'¡hile the

right hand ordinate denionstrates the pH profile (O)

belv¡een l-anes l-1*20*

F,, Lactogenic activity in el-uate in the presence of

excess antibody to bPRL (ie. residt-r.al activity attri*

buted to bPL; ñ) and in the presence of excess anti-

body to bPL (i."e* residu-a.f actjvity attr-ibutable to

TrPiìr,; a) in incti-c¿rted in ng,/nl on the ordinate*
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Â: FIiiìIF tCATlOÌil 011 bPL

The choice of the RtlA*hcll to moniLor bpi, dnring
purification v¡as basecl. on the ab:i_lity of the bcvine

hornone to displac* I25t*t-rCn fron: the i.abbit, l:i-ver men*

branes in a parallel (Figure f ) and e.quipotent (I'igure

12) fasliion to hGH. This fact cornbineci. v¡ith the avaii*
ability of the assay reager:ts a¡d the establisheci u,se

of the assay in numerous publ ications macie the selec*

tj.oil of Lhis recentor assay strai,ghtfo:i:v¡ai'd*

The scraping or'cotyleoonary tissue from ihe f'e*

tal rnembL'aries lvas done to minirnize t.he viscosity of

Lhe extract subjected to fr.actional_ aminonium suifate
precipitaiion" Seleciion of the ltji/*"Jr?ú fracfiori rsf

the sal-t preci-piiat.iûn r¡.'as inade on the basj_s oí t.lie

¡;rcabest anrount of recovered recepfor actirrj_ty in ilie
least viscous sol-u.i,ion* The somev¿hat I olv recovery of

acLivity during the gel f"i-ltration step is the i.esu'lt

of the accu.mulated losses of a total of 5 collrm¡. chro*

nat.ographic prCIcedures as explained in l,laterial_s a¡rd

l''iethods,

The net .r"esult cf" the convenf ional puri_f icai:l o:ri

sciierne i-s chat Z ?¿ úf tire initÍal -blll is reccvereci. afi:e.r"

a 1000 fold purification"

B : PliYs ic c*c{Ei4-iÇ4L*qnållACIErIZA1l TQILÇI: þJl-l

Anaiytical acid d,isc po lyacr-ylani-d-e g;el elecf ::o*

phor."esis ¡:etreals the Llresence of ¿. single stainecl iranci.

ifìre +luijcn of hil'.rl froirt a sep;rraíe ge:L a'L a positron
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corresponding to the stai.ned prctein sLl6gests tha.1; ihe

purifjed ho¡'nione is in a hotoogenotts siate.
Analytical geI isoeleciric f'ocusing re.¡ea.i s Lire

,ûresence of onJ-y oile apparent -sta ìnerj. baird ( a'¿ pll 5,1: ",

nob shawn) in the bPL pr"eparation afte:r focu.sing across

R ''.'-''i de ¡H r,?nF'ê -i nrì i c:¡ti np' thaf t he itorinnr' e 'rrêrrârali ç¡1-Ll¡VyqrqeJl

is hoinogeneous@ Pu-rifir:ci bPIìL exhj-bits only one sta:j-ned

banC aÊ v¡ell,, bGI-i d"ispiays severEl- .prcmjnent, pi:"ote irr

l:ancis;* The sin6Ìe stained bancl Ëìeen fo:: 'bPl, aild 'DPlì.i-,

Ti\,a,::l be -seen as represer.,i.j-ng hoinog;enci,ty oÍ'Liresr: lLor**

tÌiöne. pre rrarat j-ons, FIov,¡e'fers tiris concl-usj-on j s eLral-i"*

fied bv the fact iÌrat 'bhe pro.Lein st;,.-tning,lsensi-ùì.';ii.y of

Cco;riassie irìi:ilL-iant I:¡lue is onl y abou.t -1 rrg; indir¡ j-cli;.¡,11

c¡ilba:'ninatì.tg pr"cbe j-ns of I ess tharr I ug/rnt r,¡ou.l-d- noi;

be l'-ì sua-LÍzed." Conversel y Lhe apilearance of two O:r

rrore cì-oseI;; essOciated- bands rn¿r);' noL necessarily indi*

c,a're an iiripure horinone prepar-ation, for -lndj-vÍciu¿rl pro*

teins aire sub jec b ic rnino.r- pe.r"i:tt:c'irat, j-ons, Ëuch ¿ls de,*

amiclatíon, o.u.:'ing; pi-i,rificacj.ori anrl elec.brouhoresis"

The rìep1:iücte:r g;ei- iso*le cf :rj-c f ocusi-ng o'l' a nij ni*

riial f .y pu.r"i.ilied placetital preparai:i cn conf aini-n¿5- bPL s it:r

ihe absence of' an ar'c j.fic j..a} pil gradient, suggests j;haf 
,

since irios'b biri,'ilas e-luted at pl'i 5*5u the final. ,or,ir-i-fj-ed

p::ooì.u.ct stil-l e :thib-Li,:; essenÌ,ia,lly lhe sane pI as it, did

LrÐori inr-iial extra,ccicn Í'i'on r;l acer"lb.a-ì 1:is,:;ue"

A cr:nipar"j-scn of ihe rriobility of prire bPL in àn SDS

a"cr";rl-ai-r,icl.e elei- -,rj-'bh aliriu,ots of i:ta.'cerial at variours

si"a¡5*;s a'f '1,:rit,y a-Llo;¡s the ïi.s1,1aL.i-ze-.i:j-on i:f tha eÍ'feci
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of purity allows'i;he visualization of 1;he efíect of

the various purification procedures on ';Ìre ;'emoval Ðf

proteins oiher than bPL,u Bsfirnation of t.he molecular

ivei ¡1h'c of pure bPL froni thj-s procedure is jj rooo dal-tons"

'lirus pure bPL obtained fronr fet¿rl cct¡ils¿onary tissue
has a rnolecuLar weighL. of abor:t jj.AAO dattons anC

elect::ofocuses precloini_nantly at a p.l_of 5,j"
i; : IUÌ'iUi{eÇllBl"iICAL Ell_L_ijÅ'IIOJ',I, 0j¡ bpl.

The testÍng of t,]re immunollgic cr.oss*reac bivi-ty of
trl:L v¡ith ant.i bcd" j.es Lo rrar j ous nramtiral-ian l-actogen:=c and

,s0rii¿Lf c;trcr¡ic horlrories cìcmonsLrated '¡.h¿r L ill:'i, :is ini¡uuiro*

-ì-og-rcally u.isLinct fr,om the huri:ar; pibriit,ary hor,lncnes

iJj.?i, ¿lnd Gi{ e ihe bovi i:e pitnitai'.r P1ì1,, ¿¡.nd or¡:Lne GH j e.rrd

al-so t.he rat olr por.cine PIìL c)T rat cr. human ,pL" Â sig*
:rirfica-nt de6ree of imi¡unological r.eraieciness is Ëeej-r.

wj-tir ovin¡¡ FL ano a m-Lnor. si.rnilaLrit¡r tc ovjne piìL is
i-etr,;et,ecl-, Evj-dence of tnj.s nal-ure irÌay srig¿çest that

structuraj (mr:lecu1ar) e:roiui;ion of bpL occu,oies a

posit-ion nicre inLermediate betlveen grourtir hormone ancl

or'olacti-n than doe*s the apparenL evcltiL.ian cf the pri*
riaLc placental lactogens (Bolancier and, irel_ic\Éis ? Lg?6') -

i): ¡I0"5_YllÏi:lill,SIS Ol,- -bpt, IJy i3QVl_l]t_E Pl.AÇ-IlllTjr in vjtro
li repo::i b)' l-or.sy';h anci j:çtfIe (I97?-) thaf bovine

,:;ot.¡r1ç$6n.-t fToin te rn Fl acenta.s hai/e ia.ctcgc;nic acf i-r¡iby

when cc*cu_-lr:u.reri. v;1th. ffiäir1üâr"¡r glanoì. e:r:plarLi.s f'r.om nicì*

,ìì j:Jr'ì^taf ri¡a ôììæ-',.¡ì'^.ì *'',-'!, ùu156Ç,]ucq ,,ro,'!ù s)¡nLhe ses ¿incj" sec::e;i¡;r o jl

iitr.i., v¡p,,s possibl e b¡' 'clie T¡c''¡i-ne af :tç:r:n1-ao
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The i ¡nnunopreclnitation of a newly synt,hesì-r 6¡¿

pla.cent¿¡.1 Þro'uej-n with the .sa¡re ¿¡.cnarent rnolecular

weight as bijl confl¡,äis i;he aÌ;iiity of coi¡rJ-eclonary t.is*
sue to synihsize bPL in vit,rq. ;;jh:Lle e.'¡icience of sec*

retion of bi)ï, is not, clear froir tfris data u a ï.ecent ïe-"

port by Sv¡ançjon and ileck (1980) conf"irms that in vi!g_ç.

placental cultures synthe,siz"= anc secretÊ îeceot or

acf-i-ve blrl.,.,

Lj : lìAl)I0lÌ"if'IUiiiOASS¡Y ¡l0tì bpI

llhi.le the displacement üurv (-) f or .Lire pl_acenta.l Êx*

trac b parallels the sianciard cur''¡e f or" bp.r,, the non*

parallei c'rrtrres with pregnant coiv seru.ni and non*pre¡l*

nant bovi"ne se::'um anci ti-ssue ertrac¿ sarnples i.ircica{-e

the presencc. of an iirterfer:ìng cïos,s*.r"eactin¿j species
detec Led i n the IìrA irrhicìr is nor i¡i).r," ccrnf irmaii on of
the inf erf e.rence by thi s comÐoïj..jnt 'j n iire RIA ie eyl'-*

denced i rr tire fact i;iiai tlie lr I¿ d¡:tects r¡iea_sur.a'trlc iev.-
I 

"tie -ì-s of' ''-l.1.-bPL displacin¡; nai:.c.r. j al j-n steer seyllrn ancl

nLrn*pregirant seru-m anci rniik- '.rljre val."Lles of a-ppa.renL,

in¡nu-noac'L.ive bPL are el er¡a'Led ill flie tr.egna_nt state hu-l

retnein sign-ì f icantl-y I ower tha.n Liie j_e¡¡els ::e porf ei tsy

1lr¡l-ander anci !¡e11or,'¡s (i')76) - TlLe si-L,uation of ir:ace.i:

orspia.cenent by a. moiecul ar species oji;Ìrer than bj,)j, .t.n

t,he noil*rore{r'naiit state arid the ap1:arent "Litabi}i,c;' of
i.he iì-t.¡" Lo ci.etect any t,ru-l-y el-evateci- j-eveIs of rbirl,r j_n

the pre6nanf cor'¿ iras Ied" to 'che nssurnpi--j on thaj: ilre in*
ficÌeJ-ity of one Õr another of t,ire assay conetituenfs
,ras r"e;i:cns:..b_Le for. ihcse nerplr:r:i¡,( resul_fs"
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"[¡: E-VÀilUATIOi',i Otr THI] CO[l-ùi{Eüi,S Ct' .,fH

Exa:"rina.tion of ihc ouri.ty ct{'i:he biji, ernn}cyecl as

sta.nrj.ards a.nd 'u jrace jr' iias bsen ::¿;.i;her erien,-;iveiy c o11-

ductco. ilgi irfr f ire anai ¡ri;ic¿11 biocheln:j_ca.l L.ech;r jaues ries--

crrbed-o 'l'lie conclusjon is ffrat i;i.)i, js a-r: _les.si 9A,ì1,

ptìr'e ir¿j-tir this est iinabe t"'ased oir y j-si-la.,l- el' j_clence deinon.-

st::aLi ng the presence of either one or a felv crosely

âssociatecÌ staj-ned band.s i.n sever¿,1- poiyacr¡rlarnirje r:lec*

'crophorctic systems combined v¡i.th the presence t¡f recep*

f or bindin¡,ç ab j-lii"y u coincid.ent rvith i:he single p::oiein"

lir¡alila.tion of the antigenic s'oeci.ficity of the anti*
serLì!r generate d to bPj, shov¡ed that. eïen pure bpL" with
onl.1r ä sinf,l-e componeni denronstr¿rting an ability to bj-ncl

to rab-i:ii; i ix-er r'eceptor. s-.ites f r:-Lrowi.n¡; eLectrc,f ocns*

i-nli, conta.-jried- t,wo irnnunol-cg,-icaì Ly cti¡si jnct ancj- reco,3*

niza'nl.e conïlonenns" visual.iaation of an inmu_rrological-Ly

riisiini:*¿ b''rt precip-i.table tj-ssue fact¡r wÌr.ich.v,¡as nol
'iri-'i?I, ûI: bGli esLabrísnecL that the an'ui-se .run i.o biji, c c)ìl*.

't,ai¡:ir:cL ¡rn ¿rirLibc,dy popu__LaLion(s) generai;ecl bow¡rrds en

:inrnuir.;gen, p::esr:nt i rr tnany bor¡iire t j ssues and ail oo*

'i j ne se Í'a, wi-Lh Lhe capability of" cllsplacing 125i*¡i,,1,

il: i;he l"ìi,J\. -[rr Íi¿:.ct, t]ri*s corilponenI appe:lr.s to foi.rn

¡i I _irie cf' coni"p.l-etc ideniity ir; 0ucli-[e::lcny ge-Ls wit]t
tho plrecepitated, ant,igen from placental ertraci,s* T,he

naiu,i"e cf tiris Lissrr"e coriiponent, i:e¡'ond its i-i-nmu.nclo*

fjic srni iarit"v to .hP-i, 
r is p;:esenL l;' lllirir.own, The pos--

sj--bilit"v of esta'olisl'ii_ng sirt;cifici i¡,. i:n the fìIli fc:r

bPL by 'yl\e remûr¡al- of.' the a-nf j,bouj-e s from the anii*bPi,
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anLiserunl r./hiçh detect t,his li-ssue, facio¡.has'been con*

sidei-ecì* 'J'he ljkel-ihood of fh.j_s apFroâ,ch nr:eti-ng v¿Ítj-l

e au-ccessflul c oncl usi on ms.)' be cÌ.:i iiiì-i-ri shecl u ìrcr'.¡e.¡er, be.*

cause oj' .i.lie apparent identitv beirr¡ee¡l bj--'1, and ihe tis*
sue ant i.¡i;i: Li 

"

'i'he delnionsti:ai- i-on that ant i*bpL u while pï-ec ip.i La*
''bìn¡r; pr-edotiri"nant i¡r the i53OOO cl.aiton cornpoiteitL of 

- 21t--

bPL e a.ì so rlre c j-pitaies a lor.ger nol ec'"rlar r';ei6hf tracer
c oillponent niay rilean that the development of a functionai
iì-I-¡i for bPt, need only aro;ait tire absolute pur:i-fic¿rt jon

of tLre hP.i, tra.eler ( iel. the remova.l af thj-s lairger iracer
c oulÞoneni ) ,, A'i;'cem¡:ts to fu¡ther nnrip-;y 125î*blrl, by gel
e :rclusion ch::cila,t ography e I'ITP chrc¡m¿¡.i- ography -, ancj. ultr"a-.
l''r-l t.rati-c' have to now s at I fail.eci to e-l-i-¡li-n¡ie bhe cr"i_s*

piacenent of tra_cer ìry noìt*pregrrant rsÊ-ï.u.)iio

iritiiou¡ili elicess a-nLi*olr.r, anb_iseru.ni vra.rj sh.own Lo f)r:,Lr"-
l rhcipi.Lai:e --'J*birI,z eïL aiternpl, t,o cj.eve"l.op a heterologorls

.itIA f o¡ i:j).i-, b¡¡ enpl-oying a,nti*.oj,i., as l.iic Þ:::ìrna,r'.v- ¿Liiti*

,seruiÌl failocÌ" The dilufion of the aniiser"utt.La s;uj-t R,iA

canditions Ìrj-r¡.inished'tracer b_i_nd.i-ng to tjre e>rien t-hat.

D. standarci cillrve for bPL coulcj noi; be generated*

The existûnce oil steroid b,r nd i:r,g pro i:eins has pr":"o^

i¡irÌsd tjre b:is.is for several competetive Ìlind.i-ng acsey

sys'Le;trs f or' th.ese hol"inonesu, 1,\ bindin¡:; protein in .l.he

Ëerulri cf flie nou-Ëë lias'been shov,'n to hínd h,,._iH tr¿icer

in clie i:iiì::t for Gi:{ resu-_l-i:ing in t.he estinration cf falsely
û-ì e-""åtöcl. 1evels of Gti in nouse seriitrr (pete:rs ar:d ili:iesÊn3

J979) - Such a bÍ.n"ciì-ng p::'orein f cr }:P.L i-n the üÐ't frout d
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be iîesponsibl-e f or the appearancû of appare¡t r bplr in
+;he non-"pre¡;nant state, IIolr¡ever , exnerÍments desi¡¡rred

to exanine co''&' serum for the exi.stence of such a. bpl
biircÌing protein s¡ere rrnaÌ:l e io provì-de any indícat j on

of t'he exi.st.ence of such a" factor in ilre cov./¿ The in*
cubation of bPL in cor¡r serurn af tered neither i.bs elu*
-[.ion profi-] e upon gel filtration not iLs abi_]ity to
bind to lirrer menbrane receptcrs in t-he iìRA for hGl].

'1'hus it a.'opeers Lha-'c the tbpj",*li.kei .knirru.norogicar

ac i;rv j-1-¡r cleterniineci by i;he R.rA*bpj, j.:r the non*pj.^e¿'}ranL

âld n'i"egne.ni stai.e is due tc a h,i¿:;h nol-ecut ¿ir we jfiit
c L-ìnLìor:cnt o f bovine serurr ( and pr,e sunabl ;ir o Í"" l:i.LirflÐ-r.olitj

bo'vj-ne ''ri-ssiies) wirich does nof t¡:nd t.o í,jomato1:i'opic

recep';or si-i,es"

of ¡ruch g:leater interes i; , hor,vever e y¿a,s the ci j-sc or¡*

ery that the RRA.*hGH v¿as unabl e to d.etect any bpl in
the seïum of lhe late pregnanf cov/e

G ; åJEL0gjgê!"_Uj.ilRÀCTERIZrA:it iOì'i

ir-qui.poteïIce of 125t-.ui,L 
ancr- 125r*nclr in 'cile ÌìlìÂ f'or

irGl.j i.s evid.ence of the ¿þfl'ìt¡r of the bovine placental
horrnone to bind to "noth the sonatotr:npic a-nd lacto*
¡ie.ri,Lc i-L:icepbor siries cÍ ra.bbiÌ; Li-ver nc-rirbrarres (siriu

c'i; i,ìJ- 3 ).97ls) " 'Llhe bíncliii6 and. di sirl,aceräen'¿ cÌ:arac Lei:'i:r.-

¡ i*s cf bl:'i, j_n ihj L; :-e cep'Lor s¡i si.e;nr .?r.i) cìir-i L{j s-LÌti,j-la.r,

tr; i,Ìic;¡:s r:nhj-bjiecl by oÌ-'1, (Cirarr ,-r1. a1, -)(:.t7()*

lìini'ì.,1üg rf b1lj, 'co lac'Lo¡:!ûn:LC re ce rlj:{.,rs cn ;"si; l-_i-yer

ijrí:)Ìlir-ia.ne:ì trarallels i;ilaL sern Ílor pJ_ i,u.i_tary L.ro-Lac Lti'i

fi'oi:i bli,h thr: borri-ire arid oyin.e srrsci.e** T,he 'liavi_ne
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i:iacentaÌ irorilone, honeveru is oni-y a.krout jA,Á as effi*
cien'L a.s oLrl:ìT, 'ìn disnlacing 'zir*op'ilr- fr'om the ¡irenbrane

::eceptors6 sirecific 'ninding of the ma joT. radioactir¡e

colnrronenb of bPi, t,':acer by rau iir¡er inernbranes anct ihe

denonst¡¿rtecl abilitv of exces,s jrGH'cc seleciively
block bindi-ng, of the tracer to the r-actogenic receptor.s

crea:rl-y i.noj-cates the l-actogenj.c nat';re of 'L,he'bovine

hot:r.rone 
"

Tlhe similari"t¡' betl'¿een the recenLor b-i_ncti_n¡4 ch¿,Lrac*

.i;e::isi.:ics of bPL and hGiie using r¿rt and ralibii. Ìi-'¡e:r

I'riOi'lt,r¡ra::e ËrZ"c tl¿ìl:At. j Cne j,S Clea¡1¡' d-e ilO,¡r,çtfs,te cj * ll,irese

rioîinÐnes bj-:rC s,ileti f:"i:a1-t-¡r to both l¿¡cL,o¡;eüic ancl sû]t1¿r.*

fot,r'opic r"eür:¡Lo_,: si"bes rrltir cctrrnar¿.b-Le ¿:bjlicy.,llhe
over:al.l bindin¡1 and oi"spJ-aceälent charac Leri sti_cs r-if bpl

nre in contrast f o those rcirorted by Bo.l-anrler and. L:'e,t__Lows

() 9'76 ) who f ou.nci extrerneiy lon' t-acf o6e nic; and sorLaiotro*

pj-c receptor binciing a'tlility for their p,;r,ified pï1_rlla*,

raf j-on oi' b1)L* The results presen*"ec- here €rT€ s howe'r/er.

j.n cioselî agreernent to t,Ìrose reported by Hayden arrd

lì'irrs;/fh (T979) v¿hose bPJ. prepar.atj-ori lias a not.ency of
25 Iu/tng (equlpoient tc ojllìI,) i-n lhe la.ctr:genj-c ï.ecep*

tor assayê

Tire abii-it;v" oi' Ì:PI, ti: s_i 6;itif ì_ca;r'i;1 y r.r:duce ihe r.L.*.

c ep,r oLl c onc ent¡:al; i on o f hi:-r'lan Iì,l*9 lymphc¿;r.¡ ss c oirf j_.rns

e¿,,.::l-i c:: re.noriE of the abili_t_ü oÍ" bovj-ne l:lacent¿r1 ex--

tr¿,icts ì:c dis,o1"ay tliis characteLrist j_c (l.,esiliak e L ål ,

Lg?i) and no',ç cj.ei,roris;iraleci 1-h¡rf the aciive colrjÐonent j-n
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irie extra-c" ',.vas bPL" ?hese nunerous obserr¡at

dicate that. bPJ, as cPl_, (Ciran ei al, L9?6) has

ca1 and. per,haps ¡;iruci;.ural arrci conf ornia Li onal_

r.¡er:y sini"l"ar to rhose of iiGl-j"

l{: ll f OAS¡ì¡ir/ 0¡' b!:i,

a a,i't -'-r_ \/¡I{) _L11*

uJ_LJl_U¡1 I*

feafure s

lllhe lack of ,s,recificity of tÌ"re rì1.Â fo¡' bpr, ancl

tire j-nsensitiiiity of the iìiìA f or hGH red f o t,he search

f'cr a s.oec j f ic ancì sensj-t, j-ve assay f or b;Di, carl::;.*hJ-e of
detec"[ing j:he hormone in the circulation ol the cov/ if
i-t were present* The ì'li:z node ra.t iyr:inhon:a. cui_Ll cul*
ture bioassay* deveroped and cirara.cteriy-ed by llarraka

ei ¡rl- (r980) 
' i-s specifi.c f or .r acto¿1enic irormones and"

has a. sensitrvity of as loiv as o"4 ng7l:'l in sei:un*

1l'ire superirnÞosable stand¿i:.cL cLirVÐs for bpill a,nd

bFI-,:rird.icates the eqr-ripotence oí the 1;,.ro k_Lorlnone:,; wi.'uh

respect to thei.r -l"aciogenic properties i-n ihis essay"

,{ntibocly nr':ut.ra.lizat,i"olr of homoloetous ei-iclogenous p..n,;r/ or

exc¡{enou,iì l:crlrcne actlv.i_b¡r estabiished i;irc bas j ¡; Í'or use

of tliis celi cui'L,u.::e systen å.s an apìoropriate bioassay

i'o:: tire lacio¡geiric a*t:ivi'i,¡y: iir j:,ctÍne serÌj,l:r, car.rpi.;:s.. -l

'I'he cl-ose r afrreement in measur"ed l.er¡els of bpi, hcrrnnne

activì-ty in the lactogenic and soiiL¡¡tctrr:pi c ::eceptor.

å¡sseys and the 1a*togen.lc bioa::say p¡.oviired evj-ciencs

j:hat the -hioa-ssa¡r cietec l:eol tho sarne liori:lonal actì viiy
es tkre i;ìRJ\ r:s;i:d tc ¡eo_nj,t.r.,r bPi, pi_rr:if:i_caiion* ,lhe sjml_*

1ar' nssay val-ues foll-owing electrofobus:Ln¿; arso ccn*

firnei t,h¡rt. bPL has 3. p::,eior¡inant ÞI cf )"J t¡¡i-yy nÍnor

l-re¿r 
j,rs ,; J" ;ic L j"vity at pil j *i and_ 5 " B "
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Äpplication of the i'Tb2 bioassay to the cl"etermination oi.
the lacto¡:e ni-c bioactivi.ty of bor¡i-ne seru'rs mir ir, ani
amniotic ffu-icì sarnples conf1rrned the sus.rricron raisecj
by tlie da.i¡r obtai'ecl wiih the ìì,ì,t*hGl{; no e er s at best ,

an extrelielt¡ lor,r l.evel tl: ng/n¡) of birL exj_si;s j_n

thr,= pe::ipheral circuj-ation of the nregnant cow. Âll
-l ¿,rc'b ogenic activiiy is attr.ibu"table to bplìL" This re*
sulL stancis i-n stark contra.st bo the 'rlÌrL level_s repor_
't,ed b)' Ec.l_arrd.er ancÌ i'ellov,rs (tgZe) for nregnant co\¡¡s in
ilre second haif of gestation* Buttre a.nci. Forsyth (rgTT)
howeve:: were unable to cletect any ì ac L,ogeni.c activity in
pr"egnant co,;1r $elru,Hr oLher. than ihat attribui;abl-e to
bÌ-riìL, us j nrì a r¿rther insensib ive mar,lnary explant bio*
assay" 'rhe results of the more sensi,ii-ve t,rv2 assay
confirni bhe obser.vati-ons r"eporteri by But-t.re and üorsyth"

The i'ib2 bioassay cloes, hov,,er/er, estabri.sh the exis_
tence of bPL,,i-n the ci-rcul-ati.on of tire bovine fetus in
the seconcl, 'uriineste:: and the "isoelect,r'ic poi-nt of the
aci;-ìr,"e bPl, in com¡nerciar feta-l calf serum col:.resj:oncls

to thai obtained for-' Ðure bpl" l'etal bpl, reve]-s are
in l.he saiiie ranqe as f oi: cpI-, (Chan eL af , LgTB) j.;r the
sheen fe tus* '-f he i-rroce ss of o'r-.i,ai,ntn¡4 uterine ve j n

bfood a"fter slaught,er of fhe cow .invol-ved a ,¿reat, cieal-

of uter-ine rianinr¡)¿ii jr c¡ ancì f he¡.ef ore raises the qlies*
tion of the ori-gin and physiolol,:j-cal signif ì cånüe of
the h,L there.

'1'h.e bFT levels def ectabl e in amniotic

sentecl wif h the sane qualification as for
fluid are !.re*

the uterine
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1,¡cin 'l r:v,:_l-so

i. ne sitr.i¿'lt ion of rrastly dif f erent level s of pla*
centaf l;rctoéien clrcuJ-ati ng j n the mother airc fetus is
knot¡t'i for severa] species inciucljn¡ hurnan, sheeÐ, ancl

rnonkelr, I'iowever, in al-l Lhese rna¡nrrralsr the tevels of
PL, in maternal circuration, from the be¿5inning of fhe

second half of nr"egns.nc)i, al.w¡1./s exceed f etal_ levels"
This; renort esiablishes the f ir.st demonstrat ioir of the
Lack of n¿rternal l--I-, in the face of a placenta synthe-
sizinn and a.nnarentl;r secreti ng the hor.rnone inio fetal
c,i-rcui.ltion, \i/hether secretion of bpl into the cowrs

c ircul at ion takes þlace ¿,lnd- r'¿hai niot ecu.l_a:: changes are

su-bsequenfi-;¡ undergone by t,ire hcrncir.e fo cause ioss of
bio_1.o¡;ica1 activity re;:la.ins to ire e-tucicÌateil.

Cl earl¡r, a.ct'ìrt'e bPL is aprarently clestineci onl;r

f or '[he f e bu.s. sugges'Li.oiis that i¡pl acts as a narerna_1.

antiluteoJ-ysin (Rolvson et a)_, 19?9) , or agent respons j,*
'Ole f or materna-l Ies Ðonse t o al.tereO ¡ne l-abol_íc clemancls

iu preg;nåncy, rnust certainl¡' be reeyal-uateel"

Ilxaniination of fetal and ¡raternal tissue receptorse
sperific for. bPLe inay he-Lp '¿o clari fy the -iricLure crea*
tect by such unusual_ daLa,

ilhe inabllity of a RfA fo:: bpl to de-bect circu*
'l atiníi horirone du:"ing pregnanc)/ nov/ seeils noL sc stranße*
'lhe devel.opment cf rnonocl.onar" a.nti-nod.ies tc specific
antigeni.c oeterrninants of the bi)L rrìa)¡ pr'üve t,o be use*

ful i n stuciyin¡5 Lhe poss:ivle de¡{radation p::ocuc.ts of bpL

,.r il Ihe mate¡'nal circu.lation"
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c0¡icLlf s:tol,l

',i'his stuciy outlines a purification Ðroceclu.re for.
borrine ÞÌacental lacto6en (¡pI,) froni fetaÌ cotyie*
cona-r¡' {-issue* li tooo*ford pr-rrifi catio. with a re*
cov{ìr)/ of 2rij was acltieireC*

Gel Íl1l tratlon chronatog;rapirrr u e.Lecf rophoresì e;

LiÐon socll'urri cÌodecyl sulfai(ì lloÌ)/acry-Lamide ¡;e-l-s, and
j soe-l-cc j:¡'-ic f ocu.sing sußflest bj)L lias ¿ì rnolecular weir;hi;
oi -:15e000 cì¿rl-'uons lv_Lth a Þ I of j*5,

,1.¡r rac'ti orecepior assays f cr hGli (nilA*hCH ) a.nd ol?lìL

(1ìiìA'*oPiìÌ,), bPL is equipotent to ÌrGIl ancr. e.pproximately
one*tirir:d as poient as opRT, ï'esþec bively* rn the hunan

ri'i*g lymphocyte cetl line hGti .eceptor nod"ulation is
observecì. r¡¡ibh bPL* This resu.lt extends ihe evidence
for struciura-l símilari-ty bei;ween hGII and the ruminanr
placental. lactogens, rn the ilbz node rat lymphoma bio*
assay e bPl, is equipotent to bpR,l,, further ciemonstrating
Lhe poì;ent l-actogeni c cha,racte ristics of the horruorie *

.{\ hoiîologorls rad.j_oiinrrlnnoe.ssa)/ (i'll.,l) ior bFL iras

develope o- o bu,L e eyer]. fotlovling eilrensive anarysis ai.icr.

cira::-acf eri z¡-ii.on of :Lts ccuiionen.ts u i,he lì-fA d.etecteci. 'chr:

prcsence of a bill*l-iiie facto.,r i;l seru¡n aäd bÍssue in
the non*lregnant c ov',s* These resul ts negated a c j ear
::"nf erl¡r'e taiion of imrnuncassaya-trle blÌL, i.n pregnånt co,v

seîur'l sanÞles, 'ihe inability to establish a func l.iona].
(serrsiiir,'e and sþecific) nf¿ for bpl., has been one of
t.he irosï perplexi-ng aspects of i,his st.r..r.d;y* The u,se of
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dif ferenf nrepar-ati ons of purc bliJ, ¿ls standards and

-bracer* anc. severai antise::it, gene:.ated to bPL of

vr-r..¡:r-11S cìe¡1rces or' purit¡, (;;0*80?ií), has consistenti-y

-led to the s&rne unsatisfactor¡l reslit-ts. .l/Ìril.c the ab."

sÊnce of bl)L frorc the ne::i pheral circnlation of the

nregnant c c;w.unciouvtedly confused .iire 
d j-rection of en*

cieavors to esf ablish a cornpetent Rl.A f or bPL e the matier

o j, the corisisteni aÐllearance of an i¡r'imuno*reacti ve corn.-

pcnent{s) in elevated coirceni;rai,j.ons jn nregnani serunre

sinifar to bPl, aäd cletected b)"'ser¡eral riiffereni anti*
se l:'a ßenerated i,o bPL e nresents the intrigu.ing possi-

bjl iL'¡ tirat. a clearrage nrod-uc'b of bl.)L cir"culaLes in the

cla¡n* 'Ihe ¡leneraticn of irLonoclonal anij-ì;odj.es to bPT,e

r,vith Lhe intentiori cf se-l-ectin¿i lopuln'i;icns of cloncd

lynphoc;v Les syirihes:zi-ng and secreting antibodies dir-
eclecÌ aßainst tir:Ls cornpürient.(s), uould pr:ove to be a

rp\vârcl-ì r¡rr cvr:T.c-i se if it lïere clemonsLrated that evenu!r¡tf

t.hc*¡ih lacking the tvpical biologiceLl effects of iås

precursor form (pure bPl,), tire circu.ì-ating factor stilÌ

.possesse.d horinonal activity reco¡;nized'o¡' the coy¿o

The presence of bPi-,*like reaciive si tes is clear-

l)' sholyn in the irnt¡u"noiristocheiri.cal. studj.es conducted

,.:ith c:''¡*ostat 6tÇrr,íùns ol-' bovine p:L atentraL I i ssue "

I.-ì ncr¡rrf h¡l'-i n siUdÍe S On i;he in rr j-trO inCO¡pOrat_LOn Of': ¿ L \J u j

a radioact-i.veJ-y Iabe-1..i-ed s,nÍno ac¿j-d into ne'u';Ìy syil.-

ihesized and sec::eted placenial- proteins, showed the

;-bi-iit¡, of fetal" Li ssues ti; s;/nthesiae å pïotÐi ìì speci --
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fical-r¡r recognized by antiseru.m to bÌ,L and exhibi.tin¡:
identicat inobility to t25r*¡pt 1n an siDli polyacryla-
r¡ride gel" li,thiie substant1aÌ radioactivl*cy in the
incui:a'L j-on inedj-un was i¡irinunopr.ecipì ta';ed b¡r the anti-.
se.í"LìnÌ, ro cìirect evidence oi'iri)i_, secreii..on is D¡eseniecì.

ì"ìr:coßni.tioir of tlie ant i *j:PL altl*rûï'i:ì-fl ch;'.rac-i-.eirisf i cs

:r.s cLerionstrated by Ou.chter.l ony ¡lcl ci j_ffusi on and rìIA
flunc t:Lo;'r , i:ii.t s b De ]le pt in i:i:j-nd wii¿, n evaf uat ing t ire I o*

caiization and biosynt,hesj_s sLudieEn

llinally, and ¡nosi; signif icanti_y u by applying a
hi-gh};' specif i-c; and sensi tive bioassay io the measure*

¡nent of lactogenic activ:i-t¡r in bor¡ine body fluids u there
is sIr'orr¡; e.¡i-cience prociuced to subsùantiate the state*
¡nent that blìT, does not c'ir.culate in the neripherar btood

af the p::ep;nant co.ry'@ This d-ar,a confirrrrs and extend-s

the previ-ous r4 lr.ilqo bioassay resuÌts for pregnant coy,r

serlrin (Butt-Le anci I'orsyth , L9-/6). ,Ihese results are

cle arl y conLrar¡' to t.hose pu-blisheci Ï:y i3ol ¿i¡¿si, anci

l'-el l-ows (1976) where serum }ev'et s of bpl, _in clairy cat*
tle aire reported, Lr: be i¡ excess of I_OOO ng/rnL, .fhe

re ascn(s) fo:: the dif fere; nce in :no.l-ec\rl_ar- vrei¿,;ht u

rrotenûy e and e j-rcula'c ing Le vels of bpl, _re por"ted in
thj.s the sis anci that pre seni;ed in the iasj; c-Lf ecl_ r:e*

port i.s unirnown *
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