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ANTIBODY PRODUCTION AGAINST HORMONES FOR
RADIOIMMUNOASSAY
I. COMPARISON AMONG CHICKEN, RABBIT AND
GUINEA PIG IN ANTIBODY PRODUCTION AGAINST
PROGESTERONE.

Petai Pongpiachan I and Puntipa Pongpiachan !

ABSTRACT : The current experiment aim to raise antisera against progesterone in chicken,
rabbit and Guinea pig by 11 Alpha-Hydroxyprogesterone-hemisuccinate-Bovine Serum Albumin to
which self-prepared (Conjugate P) and external source (Conjugate S) were also assessed. The
experiment were conducted at Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai
University. Nine each of ISA Brown layer, Native x New Zealand White rabbit and Guinea pigs
were used. Within each species, 3 animals per group were immunized with Freund’s Complete
Adjuvant (FCA) only, FCA + 20 microgram Conjugate P, and FCA + 20 microgram Conjugate S by
subcutaneous injection at 3 points along the mid-line of the back. Number of immunization were 4
times at 2 weeks interval. The result showed that rabbits were capable of producing the antibody
better than chicken and Guinea pig. Rabbit and chicken produced greater amount of antibody when
immunized with Conjugate P in comparison with Conjugate S while Guinea pig responded better to
Conjugate S. However, there was individual variation within species in the antibody production. The
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achievement of the present experiment are as : (1) availability of antibody to progesterone for
further radioimmunoassay (2) conjugation technique between steriod and protein for future active

immunization experiment.

undade : Whnevssmsmeasaiiupive unaiianwaauouduedd (Antibody) doduedluw -
weanedlsn (Progesterone) anlala, nswsw uae wyaun) (Guinea pig) Fwuoudan (Antigen) a¥ia 11
Alpha-Hydroxyprogesterone hemisuccinate-Bovine Serum Albumin AiwSvudiniesludosiRna wazhida
Foomidim. Yhmmmesesimaindaanie, AusOEeRIEas, wiinenduduslmi.  daineasullulalaoowug
ISA Brown 9 &3, mm'wqﬂuam'ﬁmﬁm x frduaudl 9 & uey wyeunn (Guinea pig) 9 _6\’1. usda’d
neaswdoeriiadi 3 nduq ar 3 @ AguNINRRBNLENOURIY NGNMILAN, ARAUMBuBURRU AT
(Conjugate P) waruendtoniidedonnm (Conjugate §). Asnsedulfusudiou 20 Yilesndu Tuamsazanw
PBS + Freund’s Complete Adjuvant (FCA) (daawhu 1:2) donds $huam 4 Al wenawheiu 2
e, wangin  mwwiinawdauendveddlidinnninlaliuasmgann. nzdoarlilaeUdH DD
Conjugate P 14@nin Conjugate S udivyasinweumiewdo Conjugate S 1¢@nin Conjugate P. atlafiau
Taunnynde fuserafiatiaumiiouduiiuisdmeuaowiououdiowlan Tnasefivnsdnsuaueniouun.

A1

Tusidmedlan  (Progesterone)  tilugasTuuiinoglunduaumessoy  (Steroid
hormone) duvaswaaandala (Ovary), 30 (Placenta), dtumz (Testis) yazaAauvNIN 10
diuuan (Adrenal cortex) vasdaiuu (Mammal) (Zarrow, Yochim, McCarthy * Uag
Sanborn, 1964). xﬂuaaﬂuuﬁﬂqm‘éﬂsxﬁu‘lﬁmgﬂ (Uterus) wSawioudmiuntang
a3341 ‘iﬂmﬂ'nmwwuwaamqﬂﬂi‘"fu Endometrium warerinnistiudivesdu
Myometrium (Reeves, 1987) Fuilusedluufiddelunseauquisunsfuiug (Repro-
ductive cycle) wpsdad@ndurdy. datu drdunsetasnuiudiuvesse§luulised-
wosTsuludonvdolutiuy  sufluiseToatidonaRuysedndamnsduiuidaTluud
dhpassdeumnumiuglunseemsudasmaiiuda  (Oestrus) wpsdadidpdluviy,
finwsounsluda (Oestrous cycle), asanIRensss  (Bhadslaw waliedund oy
afY@AAIeNs, 2533) uaw mIasaamInauaesitlinasnaoa. iileRosasaaeuiy
wpslisanedlsuluwardsn (Plasma) wedlafuil 10 uax 16 wvessoumuiudedidr 5
war 7 wrlunfu/ua. wagdndn 1 wilunSu/ua. lughemafuda (§redales Henricks
uax Mayer, 1977) mmﬁu'lé”iTssﬁv'iﬂ‘mﬁmaﬂm‘lu‘iwmtjé‘ﬂiﬂéwmn. 3Fnnvihad
dansniasedusesluuifluaadududnnnfe  15aloduyuluuedis  (Radioimmuno-
assay, RIA) forfuanusuwrvasfiturseninwendan  (Antigen) nazuauALUGH
(Antibody) (Antigen-antibody complex) (Dobson, 1983 uag IAEA, 1984). Tums
ﬂsm}’um‘sﬂ%‘ﬂueuﬁuaﬁﬁdaﬁmaaﬂnu‘hlsmﬁmaﬂ‘mrﬂamﬁmswﬁ RIA ttu Tuswd-
woslauwlaudshusdlisunsanseduamahueudveddldinwswiiuuewmu  (Hapten)
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foudlonda (Conjugate) Sussluanalng) 1wy Bovine Serum Albumin (BSA) idefiou
Sesrdusansedumiahueudueddvodwudliuld  (Erlanger, Borek, Beiser uay
Lieberman, 1957 uag 1959; Lindner, Perel, Friedlander uag Zeithlin, 1972
Dobson, 1983).

Qo & ﬂ"l ! Y § - - .

odu  paneaesndeiiSaliaqusvaediiasnSuuifvumsndaueudveddeodu
sosluuTusndieeslsusewine 1n, nszdw uagwyezinn (Guinea pig) efluuuama
dwmFumsWan unail asd loduyu Tuuediadalyl.

21lnyaluasiinTimaand

o inaaeaszneudan InldddeRuf ISA Brown o1y 22 e, nsede
aﬂwamwmwwuﬁ‘ﬁmﬁm fufla@uaud w13 (New Zealand White) uaz WA
(Guinea pig) ®tngag 9 @1 W 27 @ 'lﬂuasﬂssmunmamﬂufmmtn (Individual
cage) thuwummmséuaunnmmmaqsaa*ﬁuﬂaﬂ (Litter) siwazannsififiuanoanan
asneaesdutudl 13 Ruwnew 2533 ioTuil 20 qanen 2533 daludazaiiagnuiiaiiv
3 nguq ar 3 @ dudigmIinaseslsgneudde nguaIugy (Control) nrduniifuniu
@t Adjuvant 1ot ude, ﬂwﬁué”w Adjuvant + 11 Alpha-Hydroxyprogesterone
hemisuccinate-Bovine Serum Albumin %38 Progesterone-11-HS-BSA i Conjugate
¥W319 11 Alpha-Hydroxy progesterone hemisuccinate iy Bovine Serum Albumin
Suwagiol Bunin Conjugate P uagngugaieiilu Adjunvant + Progesterone-11-
HS-BSA #idedloanidtmdeliiBun Conjugate S.

nswSouueudanlditves Erlanger et al. (1957 uag 1959); Lindner et al.
(1972) uag Dobson (1983) ﬂdwﬂmajﬂﬁqﬁ . nuufedinslugud 1 asanw 11-
Alpha-Hydroxyprogesterone Hemisuccinate (Sigma) 25 1. 9% Dimethyl formamide
(Sigma) 225 wa. nnbuidy 1-ethyl-3-(3-dimethyl-aminopropyl-carbodiimide)
(Sigma) 25 un. Mukndu 25 va. @iwdiTuduniomdnoimnd (Vortex mixer,
Vortex-Genie; Jawa KS50-GE; LABINCO) w1y 20 #1¥ dauudn Bovine Serum
Albumin (BSA) 50 un. fasazaneluasazatw Phosphate Buffer Saline (PBS)
(wethpduns  uazefanddings, 2533) 25 wa. i udwaendrsaranslundosti wds
(Ice-bath) wendmnioawen (Shaker, GFL; Labortechnik M.BH. & Co.; Germany)
thunan 3 Ju m‘lﬁuaumwmzmﬁmums Dialyse T4 0.05 M NaHCO, (pH 8) 2
das 1 W wqmwnu 4° Cupglusindu 2 a3, 4°C 80 5 Su ‘I@mﬂaﬂumnaum
Su antuiiviueudnuuiefinudiuussendd (Lyophilization).
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START
v

Dissolve 25 mg 11-Alpha-Hydroxyprogesterone-
Hemisuccinate in 2.25 ml Dimethyl formamide

'

Add 25 mg 1-ethyl-3-(3-dimethylaminopropy!-carbodiimide
in 2.5 ml distilled water

Stir for 20 min

Add 50 mg BSA in 2.5 ml Phosphate Buffer Saline (pH 7.8)

v

Stir for 3 days at 4°C

v

Dialyse against 005 M NaHCO, (pH 8) for 1 day at 4°C

'

Dialyse against water for 5 days at 4°C

v

Lyophilize the retentate

END

Figure 1. Flow diagram depicted the preparation of Progesterone-11-HS-BSA.
(After Lindner et al., 1972).

Aansedualifuiu  (Immunizaiton) : w3vuseudnudwiunsedu laonawedy
(Emulsified) @sagae PBS 3.3 wa. iU Freund’s Complete Adjuvant (FCA) 6.6 wa.
Progesterone-11-HS-BSA fiSuuduies waeiidovmiadn 200 lulesndu lu PBS
33 wa. iu FCA 66 ua. ﬁm%’umjumuqu, Conjugate P uag Conjugate S @
dwu. Fiwanldnszuenfiauiania 10 va. eedsazawudifiandufiuvasaut e
fwanee ﬂ"’;’wuniwa«mnsqsﬂuﬂﬁmuni{axﬁmﬁu. anstufalia iaungunaaes
¢aer | wa. Hallungu Conjugate P uaz S leTuueudauday 20 Yalasndy
(Vaitukaitis, Robbins, Nieschlag uag Ross, 1971) TleunisutisfiaanauuInanves 3
@ Ao Wilwd, nanewde  uazdiuvine. nniufieddn 4 ead udazedovinefu 2
ot aseSousendnusimiloundwsn  @efudild Freund’s Incomplete Adjuvant
(FIA) unu.
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fmafugnetnadealu Suusnuesmmaaes  uagnne et uesu 12
dat sﬁaﬂmﬂmz@hmmsmmﬂusﬁaﬂi'ﬁw didlmenndudeaiitn  dwdy
wmmm‘mmmz\‘umam‘ﬂuw #otna@anil Ethylenediaminetetraacetic acid (EDTA)
2 wn/i@ea 1 wa. Wuwanein (Plasma) fuedesthugen (MISTRAL 3000; MSE
Usgimedanegy) fieush 3,000 seudeund  wmi1s  uad gawandunun lawn
(Titrate) mﬁmwmmﬁamaﬁzmwﬂusi’]av‘hﬂﬁﬁ‘imﬁumﬂuu‘lﬂmﬁmaﬂsuﬁﬁmmﬂehu
a3wdun [(1, 2, 6, 7-3H)-Progesterone, “H-P4; Amersham UK] (WeshiAodund uag
afyddIens, 2533) dSasfivunzduasawandin : PBS widy 1 : 2000.

a3¥adffsurveseudveadlywardinfy *H-P4 MU IN VUV
watliAluiund uazoRu@asnegs, (2534) Tavdefio : wel 3H-P4 il Activity ilszana
6,000 cpm, WaendiBeaNe 1 : 2000, uaz PBS luiunas 100, 100 uag 300 Talns-
das ewane. m‘i‘i’ﬁqmwﬂm s°c diunm 18 dlue wdazndldwesautadmiuiulu
iwdesifulifigungll -15° C utvaaudlusraiwdudeligainaiiegszwin 0° ﬁq
§°C mum‘zasawﬂunumméuau (Charcoal suspension) 200 lulasdas/viaeananas s
1 20 uai msqmamﬁ’am‘lumn{mmmm'smﬂuuunﬁﬂ%uqmwﬂu'l’i’m a°c fudiam
1§37 3,000 seudeud w15 ui amtuusnduvsunmadiuanailddviunmsia
wWaIuUesEs3d (Vial) Buarisazawduiawad (Scintillator) 4 wa. Folsdhudu 1n
Wundosindsd 1209 RACKBETA (LKB WALLAC : ihzmeiuuaud) s 3y i
Salail vurdruaauiiunofiau duoed Sy H-P4 iesednade? uawBonenil
91 % Binding.

HANINAADIMAL TR

wavnnnseduaIaeuduedideduse i Tuseaneslsude  Progester-
one-11-HS-BSA lwlilanuwug ISA Brown (3uil 2) dwingd1 aseeusuasiinay
s udufudaiudardy adnfe witdlugavasdaineans (a, we¥ C4 wee C7)
aovdusaueudumgn  Tuvmed  2/3  wesdainecssmeuduouiiuedied I Ie 5y
Conjugate P fimswaauondvaddluiSunugiga 4 ﬁﬂmﬁwﬁ’amsmsé’u (wa$ CS5 uae
C6) '1umux:ﬁ"lﬂﬁnﬂﬂ'sw\’u@i"w Conjugate S um*zwmuaumuaﬂumqﬂma 10 uag 12
Hlowmsnsedu Tuliwed C9 uay C8 anud ey Haitorafiuimsgin Conjugatc P
szpgnasEwimaidondsluena  (Conjugate) num‘:m‘hﬂiﬂwé’unﬂﬁunuﬁum’x
Conjugate S fifluld. drumwdauoudiveddvasnszdwiinisaevdussa Conjuagate P
N3 Conjugate S adududa (‘gﬂﬁ 3) Jeumwenszamwed RS (a) Suwda
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Parcent binding, (Bound/Total)x100

sk (a) Chicken no. C1, C4 and C7
60|
40f
20
o 4 6 8 10 12
. (b) Chicken no. C2, C5 and C8
60 |
40 | 4
20
of =t
o 4 6 8 10 12
80 (c) Chicken mo. C3, C6 and C9
80 :
40
20}
o
_20 A 1 A e 1
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(d) Average binding
80
80
40 k
20
0
0 2 4 6 8 10 12

— Control

Weeks after active immunization.

—+— Conjugated P —*— Conjugated S

Figure 2. Antigen-antibody complex between 3H-P4 and antibody from proges-

terone-11-HS~-BSA immunized chicken :
External source; (a) (b) and (¢) = individual

tion, Conjugate S =

Conjugated P = self prepara-

response; (d) = average response.
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yeudvodfswd 2 Hlavindanisnsedu uozdiingegaide 8 Hlavmdsnanizdu
Tuameinsedowed RS #Id% Conjugate S finswdaueudueddlndifveiunguaiugy
Tungu (b) nspenufile% Conjugate P (1we¥ R6) naauoudvesdlduinnin Conju-
gate S (wa¥ R9) saeiinndaueuduedigeiigade 6 uay 12 Hlanvindansedulu
nIgenuld¥y Conjugate P waz S @wdwiu Tauansaweesiu ldinnedeaeudussdie
sondiouedealinia dannueudaniwivgliumued. dmSumiasn (gﬂﬁ 4) M3
apvuduLandanln MuasnIvdwdassenns  Usensuan fnswdaueudusddaadiu
soudiuainangnnnfedudos 3 Suniansnsedu (v a uae b) Taoll Interac-
tion EWinfiaues Conjugate UAY WAz UAREAD LA mmsmﬁ’mﬁamu
duogsda Conjugate afianiia o1aeylinaudussia Conjugate Snafiawilefld Usensdl
d09 Wuawinwauduate Conjugate S 1&dnin Conjugate P. 3pmsiSouiivun1snds
woudvadidadusesluuliswaeeslsululnly, nsedw uarwAzI Aisiudana
willoufuassgaiin #ofudazsniinnuaansalunsniaueuAuaddlaiviniu uenINiY
Faaufuanulmilumuedoueudaudnde Snusemawie  Teenwrunsvaneiluua iy
Fegnaauoudavaddidiswazannninln luuagmyazn WenBeuiouanuielunsey
aﬁaﬂué"xﬁwmﬁan‘lifnwdwmﬂuawﬂwﬁnuazuaum"uaﬁe‘idw%’mmnﬁ’iaﬁugu‘iuxmam

Nuneasadail uanmm’ﬂum‘sﬁ'wu1ﬂ1'sm§uuuauﬁuaﬁﬁsﬁamﬁmswﬁ
ga¥luuTusindinalau rﬂanuﬂ%’uﬂvﬂsxﬁm‘ﬁmwmsﬂuﬁuﬁmaﬂmﬁugmuzh fatiu
ﬁug"m,zhw%’um‘:mzqﬂésmﬁﬂm'sﬁaudaasmahauaaﬂuu (Steroid hormones) fiu
Tils@uanalne Judhuaudfuivrunaaesededl  iedunlsraniawnsRuiufues
dndidue Fawasmaes Cox uay Wilson (1976) foonaidusuatuung flasnnnsiu
wdlasaudidoglufiwemsdal  (Phyto-oestrogen) ﬁ’mm‘sn‘ssiuﬁ'zuuauﬁmuﬁﬁ
Phyto-oestrogen Haptens; Cox et al. (1982) Idupudiauaila Oestrone-6-Carboxy-
methyloximino : human serum albumin, Oestrone- 3-carboxymethylether : HSA uag
Testosterone-3-carboxymethylo-ximino : HSA 1‘1&ﬂ’l‘ilﬁnﬁ'ﬂ‘:’m’ﬁlﬁﬂgﬂuﬂﬂiuuﬂxﬁ,
Kamonpatana et al. (1985) I8 Testosterone-3-CMO-HSA WhugoudulunsySuilye
A wEuysei Wi fvasnse oy dnmweniio ﬂ'sjuﬁﬂmwaug'm'iﬁuﬁﬁ;w (Subfertile buffalo)
1‘9@4‘1& ot Quirke et al. (1986) ‘m‘ﬁ Androstenedione-7-human serum albumin

y‘ﬂuuauamuﬂ‘:sdjt&“lﬁunssﬁmsmﬂaiaﬁuﬁu.
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Percent binding, (Bound/Total)x100

: (a) Rabbit no. R2, RS and R8
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-20 1 1 i I 1
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40  —
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_20 i Ll 1 1 1
0 2 4 6 8 10 12

Weeks after active immunization.

—— Control —— Conjugated P —*— Conjugated S

Figure 3. Antigen-antibody complex between 3H-P4 and antibody from progeste-

rone-11-HS-BSA immunized rabbit : Conjugated P = seclf preparation;

Conjugate S

= External source; (a), (b) and (c¢) = individual response;

(d) = average response.
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Figure 4.

Percent binding, (Bound/total)x1CO
(a) Guinea pig no. GP1, GP4 and GP7

60 - - . N e e . e

40 I

0 2 4 6 8 10 12 14
(c) Average bindin,
80 }.._ . - -~ B ~ D i Ao 3 ng |
60 - = i = = = B
40 [ -
20._. S e Sy
0
1 1. 1 1 1 i
0 2 4 6 8 10 12 14

Weeks after active immunization.

—— GControl —+ Conjugated P —% Conjugated S

Antigen-antibody complex between 3H-P4 and antibody from progeste-
rone-11-HS-BSA immunized Guinea pig : Conjugated P = self prepa-
individual

ration; Conjugate S = External source; (a), (b) and (c) =

response; (d) = average response.
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M3 Iueudan  Progesterone-11-HS doufy BSA  Tuveslfiidnsves
meddaning, auznuasida’, snineduduslm uazuouRIUAT AU ide N
vasnsedugifuiudedusefluuTusndimedlsu  Usngh  Inswdaueuduedflan
nazde, Al waevgaznn awaeu Touiinseenouay Innaduosiouaudau fiwiouai
naﬂﬁwnmﬁuwﬁaéem ehuﬂuammuuﬂamauauamauaunmumﬂmw"lé’wmw
WIuuAuLes. "immwnnmwmmﬂ%ummmwanuaunuaﬂu'lé’sﬂmwaawmm‘s
Jinevgesluulswdisesliu leedT RIA.

nadnssuilsznd

el Wsumugamuns3de, vsedd 2533, amawninerdudeddw. oo
asafudyuvsImIndanna,  ausnvasended,  wnInendodeddwl.  Hdenuise
Inoendaiguaw  uoazameqs  Aaililieey saemudzaaniunsldiaieslodne-
fdas. e vewdund dahuauiSuaceaniimeass Qudyrd wIN Hahuau AU
dundy Tweveunmuaatiusasyanailddreien o il
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