' that

PATENT SPECI FI CATION  (11) 1473 601 (21) Application No. 20018/ 74 (22)
Filed 7 May 1974 (31) Convention Application No. 357892 (32) Filed 7 May
.1973: (31) Convention Application No. 40682% (32—kiled 16 Qct 1973 in
(33) ., United States of Anerica (US) (44) Conplete Specification published
18 Ivay 1977 (51) 'INT [err] A61K 39/00 37/28 37/36 37/38//COrC 103/5 b2)
| ndex at accptance A5B 315 316 31X 3%Y 382 393 396 39X 721 724 727 7} C3H
A3 HX2 (:72) Inventor VERNON C. STEVENS (54) ANTI GENI C MODI FI CATI ON O
FﬁYPEPI DES (71} . THE OHL O STATE UNI VERSI TY, of 190 North Oval "Drive,

Col untus, Chi o) T « SPREEFICAPRON, 90 iy iyﬁiaéﬁa;the

~invenf\en fgr which we pray-that a patent may be gran
" met ho y(3 palicauipn Ne; 20018474 pG(ZZ)(ﬂﬂeda'ﬂMa)tgme particul-ariy-described in and
by th oA e AnplisstiontNo. 35T862S  @2)eFiled PNy B €S t(6190 e R R '
. nodi fi j C‘E‘Y’e" §oR AnpligationdNos 406821 1 Q@2)CHled 160&15733E NS _'_ f \‘“\ sed in
acti vg nyued 'étFquémeltchJSpur poses- of the .cont roI . t'\ vari ous
" physi o ﬁﬁ{;gcssa%&mmmmlwaynmr oduction: 1t | -1 3
pol ypept i t 8/06/37 /28 37) 35137, onS| bl & ¥ ¢ B aAW™fe to or
I nfl ug%:é;@ pHagespraico gt cal proces?géﬂjlgg(r: I(gZ%WpI g, . céel AT 4 10
hor mones and - i)ﬁhﬁ)hkx 3 3828393%9§F36;;lﬁp U}ﬁ;ég esseM /e nor mal
events. 72 1 regroductlve process.” Uniisdal -excesSes=or certain
pol ypept i ol verg‘lf lggo tsﬂ'EHEH&gI otension I or somatonedian, are also

known to cause .or (5@} NERGHRT QBW di sease states and mal adi es. The
present inventi.on ‘1. concer ne mOE(ﬁQIiWEP’DIDmr eat ment of such 15
psychol ogi cal (11 ocmqsm;)b ni sat ion (iier admnistration of

anti gens) WgOhibSBEHJ[ mﬁtﬁgﬁf B of \if Nortmmnrm“te,se (render

bi ol ogi cal Il ¥ flegl evtmeuthn,are responsi bl e
for, gontribuj o t°| -PF'B%’I‘F@EdGsmethsanolb@gieqaio i lHﬁ‘squest i on.

I mmnol ogy an W teSc9rihe. diemicalomedifiestag! WE "f) t he subject of
much 20 . treat%lil;meﬂbm ;gh SRl i gm@dvma wﬁ?@ﬂﬁ%&%‘xﬁ? ntitl et

| nmunol ogy- ofItGaﬁ&E%bvﬁﬁﬂﬁ{l B =in-Totii Y3(6 f“?yt‘te upindi cal . Journal, 26, 72-78
[197Q}) . t'wf_ 10 loe inffucner pél;gﬁ’gﬁo “Elb rpteing e espaﬁmeefo}hat concer ni ng
the producyg giiesy uge-éom:mmme ov mtg‘%g’@'eso‘t!mspmm Hor mone

ant i bodi esangiiaiod Tb M@@md@my&ﬁe@w e cepbect s 16f

. specific amtwssasdamtamse e’d%ﬂﬁéﬂowmmsoarm@ ¥ 'f‘ iaches to
contra- 25 . -The presprti mmp% gsnmd--l_% al rreggf havem however used passive

i'munt sat i Byeiolagisel tprqcesses by extivd iam, ‘&l gawhere. There are

£

. serious |iga mh P’h@hwealwé(r@a&%" 5 "':'m)mmglunanls her apy
SN s known to

since the’ ﬁoaféecfef%’t‘ﬁnﬂﬁ‘ f%momabuuamtb DRMRS o ,
pro ébﬁe unde atoloy,ﬁaaﬁ;ahm fiow been found
Fugation (R, “inzﬂgaia@ws-- yoisies: --bﬂs%w' osemch pept i des
i tiend or 2ontroll ed,
fs‘t’on of anti bodies
/agept i de but al so
ttocmtrapparent |y takes

ﬂi’sﬂwt o di28ti ngui sh

whi eg neu P%y it .

i s UNMOdigdecdon 4 TG elpgiab
pl ace bedfapusive Ginm

bet vieen tWéb@m' 'hh:
unnggli fi e Jg]ﬁ Yoseen. foondh Exﬁx
fromthe stedi g obf fEA e

practice,S

their
tpmtyﬁbm& es afe produced
mowsspolyavol ved or are
s why, prodded. In
n ,‘,z, speci es
place because of Aie used herein, the
;o'loj.'.;«fu'_x:- ipdifieeans a sequence

|nv35Ived
term"fr

of .am no ogitallly [R6ui Gibs thioRed siiDENO
pol ypept g-% ; Mlh@fagﬁe,&ﬁ@ di stinctive in
cham cal Wﬁ f5um nabetyni sed as a
Seﬁneeé’e-d rﬂaroeltman b, et.&,g olypeptide which is
S@sm @ﬂ s Aino pcid| Ehain ofthe&ﬁ’ dogé ous

C .ﬁb al t hough 45
idogeRo ) tohith isCifnmmi 1 d"@%{t@ﬁ Aselicits, when
nodi f i ednot r:denUcaIZto theypolp ag“f‘em thereof, meansapolypepude which, alth o 73, 6

2 accordance with the |nvent|oﬁgmeé'é%ﬂ?e&i%yel@bewharrﬁom ody esponse as
t he endo- genous pol ypeptide or fragnment concerned, when nodifi ed.

cotpal ) .
R



The invention accordingly provides an antigen for use in active
I mmuni sation for the control or treatnent of a physiological process in a

particul ar species, conprising-5 —a—chrem cal ly nodi fied pol ypepti de,

t he unnmodi 1 ed pol ypepti de being -a) an endogenous pol ypeptide which - . |

I nfl uen‘ces such. physi ol ogi cal process in that - species and selected from -~  *-
pr ot ei ng—g£producti ve hornones, non-hornonal ,protein antigens, isolated o
from ¢ ntal tissue, gastrin, Angiotens inll, growt h hor none, 2 \J

somatrd par at hyroi d hor none, gl U47840h; thvr ol d_ st imH-adi o TTOh e

or secr et{p? A (0S5 gr_.-- Gl e Qnk. aﬁﬁbo@us‘spomdmg‘v g% '

pol ypept i de tagtiten

_'é‘ehledl,sw mmgdvestio |caII arent. !@gﬁs
herei n-def i ned) F ous Qgeoriingly payidgERY ﬁé’f‘ﬁ- "ve%: hﬁo\éﬁg anc‘F t he
chem cal nodifti Ca{e’rcﬁﬁtrobel nepteeace aa&*g;t_‘?é‘; B Eeat emgl laY odi- f|
pol ypept i de 5t 9: mcttiegmically, mpdsfied pove ﬁemﬁixﬁmc&osudaiphwﬁl%? i es
whi ch bi ol ogi call Y i“?e-‘ f«ﬁ b aﬁdﬁ; ecid dom pr@Ginsl roductive °%§n@g |pept i- de
as wel | as the: c_hemfcai ,E,mnmigqhs,eleb ? gluag@gtl(ya)dthe 10

attachnent of -one’ et mgiwowethf bores sty il ps to the_ unmodified
pol ypeptidel(l;)r' Ahe ST AAL e ’mneaj-_ém&senm_smm OIPERNEn qoguaﬂbdrfled
pol ypeptide.: 20~ "7 g nolfe ﬂdawmismmomc W E6UTY ( e @Ometifcationt r ol | i. ng

or infulencing a ph'y)5| H
i njecting into that spé’eihkﬁu.
antigens of 1&nti bodi es %
provi des such a nethod thee prtach {Eﬁ
i ncl udes humans. 25 - the unmodifiepalyp @ﬁtr et
chemical 'y nodified-to. rame el

i ncl ude Fol I¥cle Stij
Gonadot r opi n,
reproducti ve hor _
i ncention incl ude hut
fragnents of Zhat ur g ik
little resenbl ancenarﬁoﬁnam) Bumay) Blag

fid c%ll n@dﬁ&ﬁﬁdlﬁsl?m mmﬂmr@
ik iblobgically aeumlise e%g,dt he
-anslmn asTﬂae Ohmt I |“?9.f’1‘ﬁ G bd %
beE priachpe! Iaiioreameﬂséﬂbmherel n
hor nmones.. Whl (o]

i ndi cat es si Ioc : i : : :
GQu - Prg - Len - ' gmgthtwolahéontatﬂsﬁleWs - Thr

- Leu -Ala - Val locaMOfC“V%H 'ate@?%méfsfl e - .
The - Vval: - Asn - ﬂ‘H“ g Q/s - Ala @y - Try = CYSge-: g’lro - T

- Met - Thr_ - Arg < -Val -i Leu - . G Ne) - ,J_.e -msene-'ASfa‘ Ateu -7
Pro - Gn - \@l - \St- LysCyGlu-Exg G““ )@m \ﬁ% Asp .- V?m - fge - Gu
- Ser - Ile - Arg - LelLe Iﬁaov,,lél@lu Lys-@rly Glsq@vs ,&?yg Gy - Val

Asn - Pro.- Val - \7511' ge L AYE Ala ry_'(fbg Moa.'rhrL-eMet---'BEr - Q/s

S d@n - - Ala vl s - 'TbrAF - CyspAle - O TAr - Tht -
n - Oys a -vite Tlvs g r‘“é‘ e [ }Rsﬁ\;ap X"%‘Q/

dy - Ay - Pro - - A 55 Gly E’lvg TLeh6Pro - ‘Ahr*lﬁuq?? - Pro.
- Arg - Phe - Gn - p--' SeSer - Ser. e #:2ar Rreﬁ ProPr o -
Pro - Ser --.Leu - berk AsSelTry Rrog)- fPSéW A’A -I_Geu j%':KPro---j_.. vral  Sely
- Asp - Thr - 45 7~ "'Pfa-rwa(SNalucﬁeurEYfl‘)NSet Lys -

__:Pro I 1. U vl PR+
s EF% éﬁ Val Ar .

Adn - Pro - Leo - .AGY:=C Pro. - Il nl'h‘r - Thr
- Leu - Ala - Val --Agu i J.s(,s stGIGIn %‘yma'-%f% CY’P'rﬁrg %I Sés- II e -
Thr - Val - Asn -. Thr.-" jhr. 2 s <P/ - LeuFyThr - OfysAsp - Pf :
_ Met - Thr - Arg - ‘Aspie Cude Fh@lfer'?’] syubm gf. "HeG, whi ¢ ~q,c

two authoritative V|l|;a !%aﬁmeldmeu\s"j_:;seuQSerr-eSer - @er 1 Lyl 5 P 4
i ndi cates site |'ocat x?)ns f. carohydiad e m)lftl \e}s,]), Gy 51>m.§_'e"r"

1,473, 601 T Ser-Lea- r:o ‘Ser - Pro.- Ser -~ At eu -
- Leu - Pro - Ala - Leu 7Gln Leu - Val ‘Qys ¢ Asn ~--Ty
Asp - Val - Aré - - Sl:ar- Ie - ﬁﬂgcmfelléu - Pro - Qy-gys’

- Arg - Ay - Vval - Asn - Pro - .Val, -. val - Ser-=- Tyr ;- ‘Ala

Leu - Ser - COys - An’: Cys - 1ek SAr ACs AxGArPg()’ e éP“

Thr - 5 Asp - Ss LYSGG?‘A‘L’Q jgro@ ?Aﬁg Vai"ll ; |
Thr - Cys - Asp - Asgyeiy eu - Ala‘i\far-cmu Anglupﬁér 8ér. - Ser.
- Lys - Ala - Pro - Pro. - Pro - Ser’ --r#leub Ffryp feMetS@hr A‘B&r'g

Leu - Pro - @y - Pr dsn - Tiro Thr Al - Cys7 l¥>r cf'e - Leu - Pro- Gn - Ser
- Leu - Pro (Structure 11) 10 : : For .specificity of antibody acti.on,

it is desirable that pol ypeptides be nodified 10 which conpri se.
nmol ecul ar structures conpletely or substantially conpletely different



to those of other protein hornones. In this connection, the [err]-subunit

of HCG possesses a chain or chains of am no acids which differ greatly from
t hose of LH and such chains may al so be- uuu:fn et—-A—aceordance with 1he

i nvention. Such chains include 20-30 15 “ " of 30-39 anino acid peptides

consisting of the C-terminal residues of the [err]-subunit 15 CG.
More particularly, sujtable such .chaikns include those of the foll M
formulae .11l and IV(C—termnaI portions of ~structure |, -above) a#e~V and

W(C__ée.p_m_p.arL portions of Structiﬁé&!ll above): Asp Asp - Pro 3 Arg -
Phe - Gn - VAb'pLeu @ﬂl’- Gly Sanl -LeSerPro AlS Leu AP ~GIEY Lew - Valprd}]q__) Pro-Pro -

Ser-\Lu Pr Ser-Arg,-Leu--ro---y ro -

20 Ser - TEY’%‘F) fop - ‘?“F Arg - Fbg, - Gl'Pr@*"-’@HhAfg(-St-enudimrelyHI) Gn - Asp
- Ser .- SerCySer Sag Glyl_yw Aﬁ}_ap Ierap Pr .Leu - Pro - Ser
- Pro - Ser .- ‘Arg - Leu -~ P%0’ - ay - br o S<)(g Alafﬁ?aq % - Ile - 25

" Leu - Pro - se"cys-’-Gln.'-CYS'Ala Len - CYS-Arg-(Arg)-Ser-Thr-Thr-

25 (StﬁuctumpJ(ﬁ & Glpjﬁm %?so-ﬁspAﬁ% PrgroLeu %3'8 CY?Dré Gg@r Asgré Ser -

Ser -8Sr- ¥Pr : - Pro- se: -
Arg: - Leu: - oAfs @hsz Glrpy Asp-- saremer PG - -LysThAla- pa;opfo 1B sg,euPro - & -
Ser -Leu -Pig: E‘:(?‘I Clafr ¢

30 Phe- Gn - Asp - g‘y tgg es%e“"g Leu Pro- L‘il% PmAlPa’-ASPrEhr- Py dle- Pro - Ser -
Leu - Pro -L@efPro- GIIIOSer-EﬁI‘-ProAI‘g -“Leu - Pro-- Gy - Pro -.Pro - Asx - Thr

‘- Pro < lle Leu - Pro-_ Grn 2 g8wucmrd @Y - Pro. (Structure V) 35
Such SOructurq%rWﬁgae ed by.purely synt het|c rret hods ‘or by enzymatic
35 degr adatwhirrh @ihpﬁsbendlb&ﬂ& &ﬁ i I‘E&L | modified Bj ol dgi cal
e S ot b RSV i meqasgudeu“@?%i MiTob! so be added

hich (differ greacly &om ogmf YHRRd gldiecumdr fied in

@lﬁp '_ ﬁ% @;ﬁy e @@s3mhi ch may be
vsam,]eo dﬂ d ! lﬁ;ﬁh’dﬂ prot dbn

2, o rtbms&sfu;:lg:u:: T, sbove) and V sad Vs T 40 Qhe

protei ns whr c_. h: 11 ,°F’F°e’a’ gevebr di ng .to the | nvention and used for

active i nmmuni aa;t-r@@.rmoth tlshgat(qgnt f sy.ar di sease states and

malad%de %B’ﬁ strln thgghorm)nalAﬁly e% Sﬂkﬁﬁﬁm&’sﬂ‘lmotensm I,

growth hor tgq'redﬁlanPrqaarSa'thgmer hmfgrrrme pgl lm,agp,g t hyr g4 d:

stimulati ngerh.o .th,(Tﬁtl) ng .segGf.et

1,473,601 W Iﬂ %(sggtmb )The degree of chem cal nodification

of the pol ypeptl des “in accordance w th the invention, is, as indicated,

“such t hat them;,e%ﬂ,tr SBO. an#ﬂtg RS vvr 11" induce generation of anti bodi es

which will neutrallse not ne &‘n‘t e‘n’é""blﬂmal’so &omu at | east, of

the|r nat u{m‘l Send SansAeg)ungue.rp@rtél angly t |1 _as_the type of

nodi f| cati %ﬂ depend on dlg spec?{l cﬁf)r\(gﬁﬁ be'an tregted as

wel I as the rrature of the polygggtrde 5 involved. If= too little

nodi fication’is effected, ~the ffay’’not r.ecogni se the nodi fi ed

pol ypepti de a@’aq’sg-rtbpgmsp nPnbudeg mdgmyﬁmeggf O£ QL . generate anti bodi es

agai nst i tagg | pro .G, teo - nuchy nodi fiication'Ts effeed, the

~ body will Pgenmatpﬁxa Pﬁbo%f‘éfigp ?’f‘? t-raegr uocki - @4 gen whi ch wi | |

not neutralise the natural endqm L‘"V [AFed. .

glo ¥he chenical nodificati on may 1 nvoI ve addr ti.on of. forel gn i fying

groups to thpheo.obg,oe VOl t en- coupl  ng)- The nunber of foreign
nodi fyi ng _gr ou.ps to ﬁ@ ag%e%" ﬁy 'u?@e' Pmarliro d&penlinng on the

Ci rcunstaﬁges -g&neM#ygu-rrmLs;l,prg,t,erﬁ.@dAgxh 1 preferably 2 to
40, nore prefgpabﬁp SS‘FGB@ md frost “sui tably -1 ghlr Ptm 1§pt 26 nodi fyi ng

grou s per nol ecul e of pol ypep 2 ttached G ven- nodi-fyi ng

&g
15 oups dechauucamés hay uaa;bung&r},)ar,ma theRSLd: Si tes
$Gﬂrb&ng:t% ﬁgt 101921{1&

-in o the peptide
nol ecul e, "%B‘ epawakpqlmp _._,d| fyi¥g group
whi ch wi | in é,ﬁ Al dhe adsledh tortiedsthudivres) :, @qﬂ;cul ated. The

e
nat ureof t heAdathel ’_%p i em°° tba ly i-s al so possible

ﬂ‘eé‘a’éﬁ’%t her and then

t hat¥ seve‘FaPO dmrnglrpngex mﬁigaﬁ ISBM Rfalky

attach to.g, %sam fa%ylh#mmﬁfe_dyc o 5 B xﬂv&ﬁoﬂ)u{m&ﬁﬁ, of tA?s 20
i nventi on:heg e S aebei@ttasnmaﬂmhmrgas { a single
nodi fyi n(yag!:hytmpl ho e,ﬂ@ﬂ;g}y’ltﬂ A , o LT

, e c&W@@mwh in chemstry
Surtao' |%§ me$ﬁﬂﬁs inlude diazo
groups. These may suitably be |ntroduced by reaction with the appropriate
nunber of noles of diazosulfanllic 25. acid. Introduction of diazo
groups into proteins is a well-known technique and may, for 25 exanple be
effected as described, by Ci nader et al, J. Am Soc. 78, 746 (1955);



by Phillips et al.,J.Biod. Chem 244, 575 (1969); by Tabachnick et al.,
J.Biol. Chem 234 (7), 1726 (1959) or by Cranpton et al., Proc. Soc. B.
Biol. & Med. 80, 448 (1952) |In generat—the et hods of Ci nader et al. and
PhilTips et al. are preferred Addi ti onal nodifying groups include those o
i ntroduced by reaction of the poly- 30 peptides with dinitrophenol, * =~
tr|n|trorn&'nl S-acet omercapt osucci ni ¢ anhydride, poly- tyrosine or L
[ (in either stright or branched chains), blodegradable pol y- .
“rather less preferably, nqumgaﬁ -proteins such as’thyrogl ob#n. \J

Gener al| y...éym_heff -s—feetfiers are pr. ererred 10 nar-ural FSRQI: Iffihe 35
The above react i onsThedestee of chamiceumpylifien ?ﬂ%ﬂ e‘s,mt[iﬁd Je w%n ﬁig \..é“
reactions, . 35 amm,Jls’I@ﬁW‘Fﬁ;r: 10} 'n{}"ﬁ"l {bemt € alsa’brmef all asiwpf- :

; ot
references may, b‘;%‘ Sis ﬁén&ﬂah@ | his b wellwmheamedﬁ modificatin 7 et ag -
Arch. Bi- ochem &négu the sptdific pioble béing EIE iy iigey. 53,7145
(1 3); 40 ° involved3 Jf telitde medifigption iTelERi-Hf > ---ﬁat erofecas -ﬂo‘aﬁs?agmnsm 4. Eisen

JBfichtion _eiﬁ&éd,f_ﬂi}cbwal genergRo@Up; oC .

et al., J. Am Cmemsif(?“?f_
gt neayglise Aiperasdoseays 121;0-

(ABSTR.) 25 729(
(1964); 45

Sela et al. \
244, 575 (1969).
additional ly conpli tg,mi 40
exarrpl e vx/ner; cer (ﬁdomﬁeiiodiﬂils
t hese may be remmﬁslwﬂmm

% { st gpeE?Je £

N-acet yl neur aimi ni shimurpposY'8 AECVE Al {ITRS]. Che Garurebdf ahe mbd
50 specific car j‘}_q'_: CordipIe Ut @Salso/Asssiblecihas severil MOGITINELSE
of the inveggion - '_ sjRgle pming ACIA JUOIFY. 3

for the purposes . Ypst

processes. 55 wou e R A g

reproductive hor

ant i bodi es whi ch gt
endogenous pr ot ei rigsgy]
events of thg repro- i
proesses of concemel”éﬁsaﬁlﬂ
i ndi cat.ed for use 03;’
after conception. s a
i ncude abortss. The: 5133 gbpye I

the placental tiss#e ¥l | i ehektioR L=
i ndi cated for. such g%l mm &%,

subst ances which are &p mhotimccl!@-

'},‘--5_ BHe ;totye nor ﬁ%rl

drhb ur al
efore

anC| es SOOI’]

o _"'°f m@)l’latlﬁd erm

Aison are also ..
% i'nhi‘biti on of
40

acent al tlssue and do

1,473,601 40 3 sdatal Booum L soc:*%s;'-zsss 4

not have sinilar ant |§ Retta reiJ’ﬂ(%rFedl,  CABSTR) n?% sot-fiers=- - . _
organs, can result i n6d|ssmqa;§m 1, Ave- KhernROf- i ve immunisati on. )
Such specific placent@ e T OGR! 1468 55 )r;raapcordance Mt bt he 4 g
I nvention cadSbe injegt ’Pl quj (11969&. sane Speci es as o(,aerofr li- ty _
control nmeans. by acti \ﬁe ﬂl,ﬁ@tﬁcﬂiﬁn miay altemaﬂVFhePf "'-‘"' : -ﬁs .
subst ances i s that nﬂ,hea&efﬁ:ahe polsipeptid sTl&F’é"‘T L GnalSmer, Gsigy | gnant 50
femal e humans and aae’ mevmmﬁg@ gﬁbbglaasanmmnls)ssﬁll fom ES03051A8 o1 - 3

di srupti on- of S0nor netFaiRFelys & UAGE Intdfddes] 1L he -non-. be

regnagnt - f-enal
under st ood while t ; ifle __ m%)ﬁeﬁég{ﬁdﬁi i
mai nl'y appl i.cabl e tmfenstinl @tve MW%%%B' 8, in particular FSH,
[err]-subunit and Zlihysiologicalf RrOcEssiEn o weproduotiicS hooongsy 084
with the invebtion,: '
in accordance wt h

‘its

Ell'i son Syndrone. Tt
there is 15 60 hy
produced in the pang y
the stomach resul ti hgide.aberigsr it CPER RS Ve alts i fcﬂl
modi fied gastn will P \tisgue; 396 20 'Eltlﬁ mmﬂobcoﬂmmgaw

c'to the 65

hyper secretiorfof gd¥trin and thereby alleviate the disease wit hout t he
need for the surgical treatnent which is the only effective treatnent
presently known. 20 Angi otensin Il, when nodified in accordance
with the invention, is an antigen for 20 " '



use in the treatnent of hypertension. In general terns, the state of
hypertension is the abnormal |evel or fluctuation of ones bl ood pressure.
The bl ood pressure in an indivi- dual—i y physi ol ogi cal
processes in the body. However, one major substance affecting the
regul ati on of such pressure is the hornonal pol ypepti de known 25
Angi ot ensi on [1. In certain states. of high bl ood pressure (hypern) It
is difficult 25 t6 nedically control- the secretion and thereforé& Ih€ | evel
f Angiotension Il in the . circuleBgy system By the appropriat® -
noditTear] &T s ﬁ%r&grngpga@e S%E tm&%ﬁtﬁmotﬂ,t h the resul ting

antl.gen, ans,Scad 88t Al disrdpBor & inin@iRisdibn. Bagh specificensi on | I
pat Ment s  platetvalcdabstmies ashény medified au eqdormmmbwetﬁsn capirhe igjecedi ct abl e and 30

control | e tq the bedy of des a3 4 Cqontxe tain patients
with chro%&%ﬁm%ﬂ%@” s pﬁ aé%?ﬁ%mnd Sofat omedi an,

when nodi i&nédammmmah-pﬁ@aﬂrfanalmdl cated for use as antigens
i n i nMunol oQteGall be BdIRA twhaé didi BIRKHE SF DiolRgSepbdibwd detceibed and

macr o- vasmlnainlyohpplmldewsfem@rccm igens; epatticdert B, its Hrfubdiip: tes is limted
35 10t fragmeass sheteofy frbgngpodified, Cﬁﬁfbﬂtedn"t‘-’étj&l%&yé"lﬁ? leg| ucd§e | evel s.

Recent scf°et‘ffl 1‘| c rt t conc t th owt h, Hor none and
Sonat onedj|; the di sease
syndr one. I8 &b@a &l & oam oli

pharlrsaceuhypeaietrgmacntemgpepdds (gutruh, ehich iiseproduoal adm matstesrerd par elét eral ly.

The dosaglriags the sggmach pesulting i digesti%e dependi ng on
various f BP%’ ' Im‘@m q}ﬁ% ?40|ts
severity. sdrswuaﬁnent ﬁht@ﬁﬂ&lie’:l&nly ¢fibdtive HOAGRAL presesll are indicated

sui taabl y adnjhickdngh 8 whidGnddfied in‘é@co&ihﬂ@%nﬁfzhe'd%ﬂbﬂﬁéﬁzﬁﬁgeﬁ'?& to tpree weeks.
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cheni cal fofa) le Pﬁﬁlm & bl SPUES _'G!!él@t"!‘on or

i nfl uenci ] reismzhg’@ ey WOl ,‘, PEABY it antigenic
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derrmostramdroneha‘eduaﬁbdl ltﬁid ﬁsesmeﬁmauﬁ:retﬁﬁ @akeil afthechradlie NoOt 3pr oduce t he
- desi red r problems nodif i-ed horm)nes of .the sane speC| es or closely

.related s PR ’ ) o -f:.'“\u' : ﬁ? also illustrate

t he mven%@@ ‘ ol 1 g -f- gmalu:%& a}%ﬁ@ﬁ%f or at |east one
mens¥sr ual toc;!iethns ind,tor ;daigtmaamntolb reai!lattaﬁlQOdEgkicﬁsa SElS Regha cpr ogéstin, and
in sone c % ﬁhﬁ | a9 Soma thath polgpegt e8yi ng nor mal
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(HLH) - par ! uih éltfngs?sgrf’ffq-lo "“g sl uitaries with a
bi ol ogi cal”"pad fdiedted? he ﬂ,echmcal 60 Human

Fol I'icle Etdzﬂoaﬁxmtdfm rddﬁnmnﬁalf euo aftnnaelnéx partidilaedisepeepar at i on from
hurredd pi tEFF %Wt‘ﬁ“&gﬁﬁ%ﬁ% ren mad@a’eﬁwi@ my. 45

(NI H FSH— d

6 Human ChOISdb&ﬁths rep ucuve ho nes vanous werem mpar ation from

human pr eglnfaﬁﬂdyhocmqnweofvwmmﬁdl wbtuﬁgldoaiot ptodlsn dmted sﬁb@vhbrb#srrg (2nd
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prepar a- in )
Al prepafoatnb@ﬁﬁg X @RDprbd adtnvent ors

| abor at or be dds¢ibechd HCG bi oI ogi cal activity was determ.ned by the ovarian
ascorbic EC'Q LR o 10 test and the FSH:preparation assayed by the
ovan. augmen mfgﬁ%ngﬁomne (HLH)—pertiafhP pdriBd RS0 Rlnfaf7 €d as anti gens
by @oupl i pignmtmra attﬂqna@a pmwwmtw @érl@(mmtmst)en t o hornoneo as :
descri bed eﬂfﬁaﬂng Bormone. (HESH)-co paréally emified prepwatBnnader process is
di scussed rhé‘?‘??pé ?'Pé%mwﬁﬁémwﬁw Bore stabl e bond
under certain circunstances. In this procedure, the protein hornone serves
as a 15 carrier and the hapten is coupled to it by dazo bonds. "

Al though a variety of hapten 15 groups were coupled to different hornones,

t he sanme basic procedure was used for any conbination. Fifteen to
thirty-five haptenic groups per hornDne nDIecuIe were f ound nost useful for
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tizing the hapten(sulfanilic acid) by adding it to a solution of 0.11 N
HCI and then 20 slowy adding this solution dropwise to a 1 percent
solution of NaNO2 with constant 20 stirring at [err] Diazotization was

consi dered conplete when free [err] was detected in the reaction m xture.
Al t hough the above reaction was accorrpl ished at [err], optinumtenperatures .
for the rea L n normally are about O-[err],. although [err] is preferred.

25 e hapten-protein coupling was perforned by di ssolving the
protein hor 25 in an . al kalie bufferi4mlB.0. The diazotized hapten
was, added sIOWY T0 GG tIRRE &8 AT —
The pH of the\reactuu&mm@m bR Wil ?‘@ of%ﬁl?n%gd( 2&51&&1}1\ terf-’* ,
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P e
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their initial |rrrrummwd)hm days --5 of thelgrenstrul 50 .-

the second and thir . Bk ﬁm _ paima iy
50 given 2-3 weeks é&&’ M - alid r‘mf-eﬁm&e' Meiclor off the h
i nj ection at 35080- ﬁ'&ﬁﬁsﬁiﬂe@ﬁa&ﬂ&ﬁorﬁed@hbéaﬂjmm T]Nshmﬁlﬁirmgﬁ@&pm -
admi ni st ered subcut&rteoa@liyr_mnwmp@ﬂm&PWth : lhemfﬂd‘?e@eanut
oil. Doses of anti  AC TSR] g it -3,

I njection sites wer&u ' y% oot ialyzed

| muni zati on 40or | cemples; e&ohdesmshapten led to each’ moleofhormonewas «calculated since "40
55 Monitoring Effecteur actp%wm . .wawdEPC%ﬁﬂamwe'eq%We#ﬁnd

frequent serum sanp a@ﬂ%ﬁ obuﬂamcycl e
: &by the Of
treat nent wer4d asseqvsund aschib icragid enl 45

bmmre@@-
progestions ‘were me lgeam ‘G%fép‘?%ﬂ % %%Wlmﬁﬁiﬂ’on -
serum 60 sanpl'e B rheﬁ"f’f‘nvgt‘b”?y % ‘6'5’0 dilution of serumin
phosphat e- buf f er ed BdunBstiod Pracstiudy 0. 5 per cent -nor mal baboon serum with 250

pg of [err] erled rﬁsm#ah@oons mérthelr[ﬂee?émnmqon 3}—ﬁef the mepserpab :
i muni zi ng ho?qm v %Sfﬁfﬁg one week apartf;?"neif;il ourth m;ect:onwas . 50
1,473, 601 daye. aftet the first injections, All antigens it tibisAthAy I8 RCt i ON.

A purified baboon Lidsqanse:p adahride odholSatec or\bekbul bil. Jigses\ufi antigem dorapctainjecting er

anti gen. Antigen- any¥igh &g. Iniegtion i tnspecesd dpffycfer Hdavh aften mach -
babogn gamma G obul FPRUaELER %ﬁf; ﬁ?"“m’f’ncugz??q;ﬁ at [err]. Antibody |evel s>

wer e expressed as pg[oﬁ{onﬁgah@ukemm‘mmm bound. -Si gni fi cant anti body | evel s
were consi dered 5 Dily 24 bour lngimecspeciysens andtﬁeqhem mwal@lpgvesrcollmédmgt he

[err] Tabelled anti§dfjst one menstrual cycle prigg o imazg nirgLiqy:
filtration of 6§epha¥§@s§wmm@m %t m aﬂm

(at p. 36, Experlnemzﬁlbsﬂyrmmglmmoﬁl/&ooommﬂmm

1967, incorporated (P 7-&f @} selmn mtcéiﬂsw P’(B Prd the
i nvention) to deter HhETE r‘B JTorgRiFRg by f‘?"o‘d’d’i“é"?ﬁi
baboon 10 sera. Since the IgG fractlon I n th| S procedure contai ned a

portion of IgA and IgD 10 antibodies, only IgM and total titers were
determ ned. The IgMfraction fromthe colum was reacted with 1131 hornones
and the binding capacity determ ned. The volumes of the fractionated sera
wer e adj usted S0 t hat ant| body Ievel S woul d be com parable to those of



No significant reactions were observed at the site of injection follow ng
any i mruni zatlon On 4 occasions, a sli ght I nduration (2-3 cmin dianeter)
S | e — AR S—HSE vehi cl e but the redness and
svvel I [ ng d| S- appeared Wlthl n 4- 5 days Antl bod| es were detected agai nst
t he i mmuni zi ng antigen 20 ~ within 3-5 weeks in all animals. The extent,
duration and-cross reactivity of these 20 antibodies is recorded., \
General |y speaking, hrgher. | evel s_were observed to hetero- Iogous
ggd dotrop| n i mmuni zatlon than tolq%ra,llogous ones. The cross-reacgtvtty of
u

C e at+BotH-es—n- 1 || uauuUIl dred—on ! I,
Cross- 1 eact IW X er anugen % Egr) cf%aét&g virimouﬁgh

relatively hi ? Shiod G2 496] 1ebdd @erd HCG wer e
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30 Peak anti ies,coplyl lgM, Y ant| bodi es
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y rmre cross-reactive with baboon

o I

)

proportion of tRE oW futh. gener al |
LH. The_change_in the proportlon of the total anti body popul at.i on t at was

1gM waddreco Jne ant, bo es 35, et ect!
Signi fi cant maeﬁ%’éﬁ I4VI§E3§?S ks “”Qrﬁfta"“ e, v ﬁdrwgai'e‘g 35" huma
: nigd/! deedt as trehﬁtredpqn sliassping sardhﬂghﬁs-antlsera
tipp jseRot oczgur wth

jihin Gd%hé@ eweterfl %‘sasm@ & ghe
> LAY r oduced
pmrhnﬁm& Hazg

RETUALAE, o
from 1gh to IgG 40
. Effects on the m&ﬁ-ﬁﬁduw@&lﬂuoed antibodies with baboon LH was studied on each
40 The effecmnmf&omwwlmmermaqsaaﬁlkvdseas&aiaﬁled)t\lthdixglmmetyrhigal cycl e were
det er . 2#i nedatipody - m?eﬂoanﬁgl evel® of

sty m@%ml@m, relayi
pituitary an Lt % v@ﬁ“ﬁxﬁ ¥o ’;-_,; del ay or
retardati on et Gyl kedid 'oaugeﬁ,@m Ebaws,p ratidn8¥, and@Body Prdé st he control
cycle was cakem longer @itk thenhurgen 263 sheep gonmqmpmentmxzod-lwhmu no

i nt errdbti ontPss %bym |°6|1?abaPRj°%ﬁ"R9t her. i mmunized with 45 HFSH was®del ayed

for only one c'?ﬂﬂeaﬁﬂ opqujredoat & _Wheli-iﬂﬂ cted with HCG
: ' IY 130, & Sreer Drppo b} rd ani mal
g o) 150 e{dco Bﬁh i muni za-

had ovul ati o
i muni zed wi 91t hr ot

tions ﬁﬁoducw&ezﬂm&t&emlays cross—muﬁh@t todnbooE(LH was observedlmrmml zati3dns with
~di azo- monkey tEapAdefFPRIn E&F Fopnd P°§r ‘be‘m t he

menst r ual cy&‘?‘é el '-‘ ﬂﬁ%m ﬁ%r | mal s

recei vi ng noeampé ;hlréattﬁ&y reas the ani MRl S T ecei Vi ng

al tered,.babogp LH. reretred from ovuI atlon 224 and 210 days. Ef ects on
speci fi'C_hor ¢ Tt &.&g@g I 2% B0l Bkl ikl a0 5
ani mal vverem QBservihd Ghinbds skBCtu¥eRthcd TRid dto
represent a ovaBan’ m}'némé'.- Badddlonaiieye pstnueagpem chlapl op onpasfagelaﬂonn pat't er ns

i ndi cat4<§d t hfre mﬁ’é? posere timenasoedasd %@“039? o gyl i zati,on which
was 85 days A tind B, w g trd&t nent

but did not ' mdq/mqaua@a eﬁsﬁﬁwbﬁ&s\mwnot el evat ed
until about Mﬂimmﬁmdmmﬂswaspdwdtwwéﬁﬁdvy&velelwmmma-Patterns of

bot h eshrogef t he’';gecond
® %ﬁ%@ﬁe vghmrfa I{HME{’ out dgy 35 of

the treat nenmonky;cLH vumtl«id and 392 dayy wher¢ad ingCkdtered babosh ant i bodi es.

An LH assay WS edfrom@wlauonm_andzlo days L. 473601 .
8 availggbl e ThrL e Lb{d papsrps folloging fmi m or yginary
levels of thv@d B etidfend Ridopliasl prog mma&o w ng an '

g pro rs
| muni zat i onocsareed dﬂmd&ebmﬁoofnmmnﬂzw whxclewasréljerﬁys inrdutatiors Uainaryral , ant i body

level s were 8  Wegg e ev:gﬁlm t st_tfg‘emmglﬁ ter period
than digd | MUBkRaL bW lrigns twtaaln@ n&at- 6 5
ment .cycl e, pavipdagnen ﬂerlAnﬁHoyyxa srve@&lwatarf ba&my S:Tea tf ol | owed a

nor mal patte1=9|¢tlt=bt!|ltll WO dayx from tthet firgtedlegection o rantitiodies. Mrmlassawmﬂty LH patterns
fluctuated markedly due to the injections of diazo-LH during this period.
No concl usive evidence of ovula- tion was obtained for the treatnent cycle.
The first post-treatnent cycle |lasted 246 10 days. During this cycle
urinary LH and estrogens were el evated on days 35-41 but 10 there was no
subsequent eI evat | on | n pI asha progestl ns that woul d | nd| cat e ovul ation had

_____ .



estrogens and LH occurred. These rises were followed 3 days later by an

el evation in 15 pl asma progestins indicating the presence of a
functioning cor - :
of normal duration and the endocrine patterns were normal .. . Antibodies to

unal tered baQoon LH attai ned nmaxi mum | evel s by about day 70 of the
‘? cycle and remained relatively constant until day 190 when a =
stiga decl i ne was observed. By day 215 of this cycle, antibody
| evel s wer e arely 20 det ect abI e. Aplpﬁédlrmately 16 days after this tjne, \J
a peak of- E _ - . : ole F
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bi ol ogi cal 1Y -,m gﬁlm

di fferences Si
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constant upg 0% heterolo
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reproductlve hor
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i munol ogi cal po éﬁ' e ’éﬁ‘#“ﬂ th|- s
e

preparation. Purg nt&a -
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transferi. nw; Pt RebfogeHitd e th lmesls %u%&ﬁ%? ere - N060
det ect abl e bi ndi pgjcesstd admdipgt _ observed ‘W t -~ any

antisera at a dil utmwwn%eﬁméfpﬂeﬁﬁéﬂmqmvﬁﬁegéﬂ“yw fox identifica- 5
cal cul at ed agai nst potential -binding of the respective proteins, |nd|cated
that con- tam nation with any was | ess than 0.005 percent. Alteration of
Hor nrone Hornone was altered by coupling with a hapten (sulfanilazo). This
met hod coupl es 10 the hapten nolecules to the protein via the am no
group of the aliphatic or aromatic 10 ' :



portion of the hapten. The nunber of hapten nol ecul es coupled to each HCG
m)l ecuI e (Ha HCG) can be regul at ed and for th| S study, forty haptenic

> A L] U A
.FoI | ow ng t he hapten coupl i ng pr ocess the Ha HCG was sterilized and

test.ed. 15 Subj ect i
15 The subject was nultiparous and had term nat ed her reproductive"

capabilities by prior elective bi | ateral sal pi ngect ony. She was in
~-health and had regul ar cycl | o nenﬂ7r3g@lt|on She underwent conpl ege histroy,

ﬁﬁy5| u;?u exart-Ratt+on atre—tab 1Ol vd| Uadl l O | nC ?] Oa?d COUI’lt
Ut el st o SE AN O b e
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i Munix zat Phset i 8y sAHiETacat 46 Oﬂﬂ}‘“&(ﬁ“@; rom the first
%’m Qe kL gglgd d‘*rf.ﬁﬁemvfop ays e i-nal every ot her

day of mensgg.f
-day until the next menses. Serum -determ nations -of - FSH, LH estrone

estradi ol a ) Hbmome vvere per - . t udi es'

I ndl c ed a%g{e Phngw?tha::&tg‘ (su]fanﬂm)%aﬂctggdﬂcgu? 5 I mwn' Zat I on
Procedures ﬁbn the Hiap ﬁgﬁl@cu% ‘gk $1EG Hol m. of saline
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from tlsle adsq tered. HCG Four, inj ectlons at tvvo week 30 iintervabs were

given'to the sThy satutc:widrmulﬁparmattd iIISQSéWed in oil
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