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Effect of Passive Immunization Against Testosterone on
Postpartum Ovarian Activity

in Crossbred Native x Holstein Dairy Cows
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Abstract : The objective of this study was to passively immunize against testosterone in crossbred Native X
Holstein dairy cows on postpartum ovarian activity. Immunogen was prepared by conjugation between Testosterone-3-
(O-Carboxymethy|)Oxime and Human Serum Albumin (HSA) to be Testosterone-3-(O-Carboxymethyl)Oxime-HSA
(T4-HSA). Experimental animals were derived from three groups. First, crossbred Native x NewZealand White rabbits
were used for assessing immunogenicity of the conjugate before administrating to calves. Second, calves from Huay

Hong Khrai Royal Development Study Center were employed for producing antibodies against testosterone for passively
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immunization in cows. Third, were crossbred Native x Holstein dairy cows within the same study center. T4-HSA,
which was detected the abilty to stimulate antibody production in the rabbits radioimmunoassay (RIA) technique, was
used for immunization to the calves. Positive plasma from the calves that showed antibody titer by RIA were collected
for passively immunization to the cows. Experimental design was completely randomized design (CRD) with regiment
: control and passively immunization against T4-HSA, The cows were immunized by subcutaneous injection of plasma
from intact crossbred milking cows or from the calves which had positive anti-testosterone antibody. The results of this
study were that : the rabbits did react to the T4-HSA and showed ability to produce antibodies that were capable to bind
with tritiated testosterone at activities of 1,000 to 3,000 cpm and the calves showed the percentage of binding to the
tritiated testosterone at 20-62 % throughout 10 weeks of experimental period whilst the control group made only 3-11
%. Cows passively immunized by the calves’ antibodies performed normal reproductive cycle and all exhibited pregnancy.
These study demonstrated that passively immunization against testosterone trend to improve reproductive performance

of the crossbred dairy cows.

unfinge : ms’:i’un‘fu’fi’ﬁnqﬂszmﬁﬁizﬁnuwamsmzﬁuqﬁﬁuﬁuuuumm‘iﬁ (passive immunization)
dnuand huunemoaines 15U (Testosterone) m'amsv‘hanwmfa‘lin5maan‘lu1nuuqnnnuﬁutﬂm x Teaa'loi.
a3nseAugifuiu (immunogen) (319 NMsIEN 5T 319 TIONAYDA Testosterone-3-(O-Carboxymethyl)Oxime
11 Human Serum Albumin (HSA) iy Testosterone-3-(O-Carboxymethy|)Oxime-HSA (T4-HSA) dn 'fvmnmnq'uusn
Hunsziognueuiuailer i duaudind mimameuqnimsnsfugifuiuivioniuldiosumsnszdu
mswanteudvefilusumedad dunmadeudosfuiowihinaassiugnla nsmageunanisnszdu
inndinigdTeduyuTunems (Radioimmunoassay, RIA) nguiireuihugn Iauuen guédnmnaiaun
Wawgedlnddudionnainnszsvdii ondauoudvedd dmimhlnssfugifuiunuuwadn i
i TRusiganeny ngafas ﬁﬁuuxiIﬂuuqnnwﬁodluﬁuﬁﬁsﬁsﬁuaﬁu. urumsnaasaiunuuguauysel (Com-
pletely Randomized Design, CRD) Taviingumannaasaihi : nguniuguuazngunszduagifuiuuumadded
T4-HSA. HOMINARBINUA T4-HSA TusonszdunsedueuAveAdAummmemaed Tsuldvalunszd
uazgnin nanfe nszdwrnnsoai weuAveRinTun eI Tumsme fumeamemned Tsuiinniad 14
1,000 82 3,000 cpm AABAIZUZAIMINAARY 10 dUam Tugn Inannsondausudveddintiu %Binding
fumanemnad Tsufianisd14 20-62 njmwummmnqumuquw'\ﬁmua 3-11 wediFud misnszdu
quﬁunuuuumﬁﬂno T4-HSA wmmu'(ﬂuumuuﬂmaum:ﬂuwuqsi’luﬂsnmavunnmaﬁm Tavargy
mswmsw‘lﬁuam‘lﬁmuﬂmsm-ﬂuquﬁunmmummﬂna&’maasInumﬂnoamaﬂwmm'J'luummm
wnlsyaniamnsduiuivesTaunld,
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wiInnneagaiuiundsluGuhnudnaiauay
msnaviiseumsiduda (oestrouscycle) nai
o A ﬂ 4 avd o a -
waanaoadaIntlumrdalsrannmnmKaa
v ' el o o
gnvaaiTnluudazil TuhsuTauuinabn
TudandaFoalni TamadouduiTauy
naanaea ofluaninlifiseunsifluda
(anoestrous) Uszuim  20.5 wedidua
(Apichartsrungoon and Pongpiachan, 1990)
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fo ldhuihuilymedianiis luszuumsfuiug

voslauy mumgdaumiludasnmsniugy
vo353uuIon 1alAs1l (Endocrine system)
nafoaoyldaues (Hypophysis) wan11sAu
s07 TuuFoozai Tunoalninsin sofluy
(Adrenocorticotropic hormone, ACTH) 'lﬂmm]u
NININIUVDIADUHLIN 1A (Adrenal gland)
I¥naauazndages luunaianes (Corticoid
hormones) (Zarrow et al., 1964) Fonna lnns
mufpmuvuﬂ Hypophyseal-adrenal axis.
nalaihienidedad1duarnnion
Msvn0Im1s, msegniolddeuradoniin
umngiiguiuly sef TuunesAnoufiuiy
v lilnamsmauvesszuumsduiugvesin
MANFIMIUIUADIIUVDY Stoebel and Moberg
(1979) diwvirlumsnszduidladluda
niouru (oestrus synchronization) f1liees Tuu
ACTH fvavaanisnds gituluds sodTuy
(Luteinizing hormone, LH) 1uszuzﬁﬁun’h LH
Surge, aABASINITAN 1Y (ovulation rate) LAY
nammm‘lumsuﬂqunﬂssumsnﬂuﬁalw
Fuas uaashees Tuunesanovernignina
msiuvesszuuduiug 1dwmsniugu
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s laTalsraier (Hypothalamus) Tfiinadons
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Usznoudae 2 ngu : AgUAIURN 5 Miimad 2
A2 (107 243, 251) uazwAile 3 @2 (ued 216,
237, WAz 241) nAENGuNARDIRITgNNIZAY
MIHAALBUALDAGABINANDIADS 151

[Testosterone-3-(o-carboxymethyl)oxime-human

serum albumin, T4-HSA] 31 5 AWAA 2 47 (uo§

248 , 254) uazAiy 3 42 (LUB5 235, 240, uaz
250)

' ; - o
s Tnungnreauuiios x Taae oy

dmiumInsEAugINAUIILIATHS U S
o 1y i g v
A1lTENoUAWNGUAIVAL 2 A2 (1UD3 001 LDz
109) HAZNAUNQNRALOUAVBATIAD T4-HSA
nwan laningnia 1w 3 @2 (ued 015, 175
uag Q2).
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»
AUIBUDY Erlanger et al,, (1957) 1autoaail

azaie 200 un. Testosterone, 200 uN. (O-
Carboxymethyl) Hydroxylamide hydrochloride,
740 uA. Potassium acetate Tu 80 ua. 75 % 2-
Propanol (Merk) innuu reflux 'nqamﬂu 100-
110" (ﬂ'lW'VI 1), ¥ 3 %, Wﬂ!.l'l Lﬂh 500 wa.
3% I:laHCO»uﬁ")ﬂ:ﬁ’?é’ 20 500 110, Ethyl acetate
2 A5 MINTUTLIMOFY Ethyl acctate A3001%-
Tulasou @t 37 e udanuindo Acetoned
Testosterone 3-(O-Carboxymethyl) Oxime
mﬂuum'hjmm fil Human Serum Albumin
mu Loy 100 un. Testosterone-3-(O-
Carboxymethy!)Oxime Tu 9 wa. Dimethyl
formamide (Sigma D-4254) apyuiANTITAZaW
ﬁﬁ 100 1N, 1-Ethyl-3-(3-dimethy! amix:opropyl)-

carbodiimide (Sigma H-4633) Tuii1 10 wa. -

ﬂu‘lﬁlﬁﬁumu 201 llﬁ")lau 200 1, Human
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Serum Albumin fraction V (Sigma A-1653) T
10 ua. Phosphate buffered saline (PBS) pH 7.8
i 4, wiu 3 Tu downdemsazaoaslu
dialyze tubing vafiveulfmsaiimin
Tuiana 12,000-14,000 HIW YW1A 20 pm, flat
width 25 341). (Membrane Filtration Produc( Inc.,

USA; Part#1215-25) 1u 0.05M NaHCO, i 4%,
WY 1 U dialyze doluihndud 4 x, W s Ju

Dunenazneu uazdnveunali 50,000 rpm

5')0 Microcentrifuge  (Model
CENTRIFUGETTE 4214 A.L.C. International,
S.r.l., Italy) ud? lyophylize Tunald

Micro

Testosterone-3-(O-Carboxymethyl)Oxime-Hu-
man Serum Albumin VI%"O T4-HSA dmiuidly
weuAunIEAUMsadnifuiudoand Tuy
manomans lsuds'ly

Figure 1 Depicted reflux of steroid with

succinic anhydride and pyridin.
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v ¥ a -4 .
MsnIzAUDIANNUILUIEANY (active Immu-
nization)

Tupszene  ni1snszAunisHAn

ueuAVeAD Amamemaes 1u Tasldoudnn
FUA T4-HSA 500 lulainiulavazatwluems
aza1w PBS 200 Tulasans uag Complete
Freund's Adjuvant (Sigma, F5881, CFA) 200
Tulnsaas udamadnniuaniunlidm
11.!21”81113111“3’ (homogenized) A0n1na
TaSanr e (3-way stopeock, Nipro
Medical Industrics Ltd., Japan) f au Tlnauan so-
60 A% (MWl 2) nﬂwﬂﬂmwumnq

fFlaaunsy 10 dlan sErhaiimedu
wenninluyszanu 5 va. Taudulunaea
NAADINTAI15A2aW 0.5 M Ethylenedia-
minetetraacetic acid (EDTA, Fluka, 03620) 100
TuTnsansthudond 2700 soudmn® ey

AIUNIAUIT NS VIR IZH uOUAVOAY

Tamo3 (Antibody titer) #8035 luUMaNDA-
5 151 n157aU§nT01 antigen-antibody
complex N [1,2,6,7-3H]testosterone 1%3%
13 ﬁ‘im‘iuyuiuuaa 1% (Radioimmunoassay, RIA)
MUBUALINUI WU TR WA udzAME
(2531); 1NN HAZYVIALY (2533) Tautodai -
Tlnlawareinninnszare 100 lulasans
aslunann NAADIVLIA 100x11 1. INITY
ANEITaYaIY [1,2,6,7-3H|testosterone ﬁﬁ
activity Y5218 7,000 cpm 1511035 100
Iuinsdas worldidhdu wu3n £o dhufu
mmfuuun [1,2,6,7-3H] testosterone Tug1lansy
(free form) m“'ﬂﬁ IMENUIBUAUDAD (bound
form) DONINAY AIUNITYUNNNDBANAADS
Tusraiududumsazarefuiuanivey
{Dextran sodium sulfate 0.0625 0., charcoal 0.625
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n. uazindy 100 ¥a) 200 lasans nals
20 wIN usigvaeaataznitlavasauda
13111’1'1;?1"3}6&?']14lwn'ﬁﬂ'ﬁmmnnﬁ'ﬁ'ﬁ 4o
"i’lu“nm]mn 3000 $81/UIN WY 15 WA
yinmiundauvearatnsluviaiilddmsy
Jandanueesi il WumsazawFuiames
(sznevda : p-terphenyl, Sigma T1250, 3 n.;
2,2-p-phenylene-bis-(5-phenyloxazole), Merk
7249,0.1 1. 14 toluene, Merk 8325, 1 0.) vaAaz
L ua. fa 3 luitfad i mnuuamﬂmu
in3pa3ase Ui (1209 RACKBETA) At ialé
S1En activity U943 [1,2,6,7-3H] testosterone
Hinmsumnzinizealumssuiy uouRuoad
VIANAIEIVBINTZAILY NI LA NIu
%binding MNTAT :

%binding = bound activity (epm) x 100

total activity (épm)

Figure 2 A tree-way stopcock connected with
2 syringes for homogenization the
mixture of antigen and Complete

Freund's Adjuvant.
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Tugaln msnszduniausn Tausazin
187uduntuues T4-HSA 2 fadnivazaw
luensazao PBS 500 luTn3ans uaz CFA 500
TuTnsansud homogenized gAY vimi
mvﬁ'ﬂﬁmnuwsnmvwm'lnn MINsTAU
atarom Tnudaeda 183 dIunAYes T4-HSA
1 Haaniuazatwlu PBS 500 Tulnsdns uaz
CFA 500 luTnsdas udlaTud lug Ididhdu
fadldfmTarwiRoty s.winﬁﬂmﬁﬁ 0
8 6 Mmsnszquyng 2 dland nawmuu
mmsnrﬁunnq 4 ﬁ'ﬂmn nﬂﬂsmns"qu
Qilfuiu imsiudeansens 2 wa. iflonsae
AIN15INIZITHINDUAVDAGN [1,2,6,7-3H]
Testosterone WAL UM Iunsaw Syt
HAIMIINMZAANINNT 2,000 cpm afasio )
suiftuidonTadniu 200 ua.

M3NszAUYNAMMUYNaA (passive immu-
& - ¢
nization) Tulauuniuiiies x lsaa'lay
VNN WHAMIen InfilluoudAuoad
@A T4-HSA 1351105 515 wa. vl
i s Tuammusudaunzus sdusm (yophiliza-
v
tion) MIMIuEUAVeATeanily 3 a9y
udlararuvlnidas PBS dauar 50 wa.
i llfatnladmTa IvdumiIn 3 @1 dau
wi Tanguaaunu 2 M IdTumaaiiniounn
waradvesuulsna  wIsuoinwatein
® ¥y Y o oa W @ et o
342 wa. M IuiaruRenuduisnisdnauy
ududy PBS 100 wa. udmvaiu 2 du
fadnlafimia
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UHUNINABY HATMHNVAIBLN
mMINaumunIsnAasutuuguaysel
(Completely Randomized Design, CRD) 11114
wiTauugawamily 2 aguilsenouday
nquAaguil 1dTumIianarmiwe sy
Usndazngumanes 1S uuoudveddingnn
mswamd‘hqnqumsmamm‘laumsqmum
rmysm ymsidusetiaing 2 ntasediani
Taoiia ldhifuynSusenisuazngWaud
Aovaoa Ind Tu)s Twdu (Polypropylene, Treff
Lab, Switzerland) %418 1.5 wa. fiians
Tuaandon TnTasam (Potassium dichromate)
15 un./MaeA maﬂmnumsmuimmqaumu
mnuumumamaﬁnqmnnu -20'% (WD3e
MsInsInIszavees luuTlswmaes Tsu
Tau3515@ Toduyu Tunemesoly

msatinallsomnedlsuoiming
Tae3gsaToduyuluuem

awdsnsenula udisse uazany
(2531); INVNY AT (2533)

HaNINAALaZII0l

MITANANITINZAAYBY Testosterone N1
Human Serum Albumin
AMUIUOATIAIUTLH I Testosterone
11U Human Serum Albumin 1AMy 2.8:1
IFMSRIUIUNINTI0IUUDY Erlanger et al.
(1957), Dobson (1983) wasfniiag (2539)
waziBuamssnnaanaluaisedi 1
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Table 1 Attachment of testosterone derivatives to Human Serum Albumin.

T-3-HSA"
Steroid-HSA, 0.D. 0.5668
HSA, O.D. 0.0641
Difference 0.5027
Molar extinction of steroid-HSA conjugate 15360
Molecular weight of steroids 361.5
Molecular weight of HSA 70000
Concentration of Steroid-HSA, mole 327x 10
Concentration of Steroid-HSA, g1 0.011831
Concentration of Steroid-HSA, g/1 (weighing) 0.1625
Concentration of Steroid-HSA, mg/ (calculation) 11.83112
Concentration of HSA, mg1 825
Concentration of HSA, mole L16 x 10
Ratio of Steroid-HSA : HSA (calculation) 2.817312

" Testosterone-3(O-carboxymethy1)-Oxime-Human serum albumin

namInIzuMIaeuAveAdne
maneane3lin

Tunszmes nmsapuauDIRD T4-HSA
YDINTLAWILOT N104, N34 uaz N85
MAININTZAU 2, 4, 6, 8, uaz 10 dla
1ANIN1T9Y [1,2,6,7-3H]testosterone YB3
UOUAOAG 1A 1000-3000, 1200-3000, 2400-
3500, 2800-3200 1A% 2200-3400 cpm, MUAIAY
(it 3) ransnaas il ludiemadiortu
AUNUYOY Witting et al. (1979), Younglai and
Armstrong (1981) 112 Verssiere et al.(1984)
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TAUIMNIZ HAIUUDI Younglai and Armstrong
(1981) W Wi mendansfauoudvens
ADINANDAADS 151 NAINNNTYAWAUTY
TB5sumswaniuginmed insnanees Tuy
LH il uazaediia QLY (Corpus luteum)
fimsnanand luuTswames Tsunnningu
Ay undnguuaasimeuAeadae
maneaned lsulunszameiunuimdiny
lumisiumands LH sindoudauoahld
aodina giitsuiimsnouaueslumsiinu
i
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Binding of antibody to 3

-H testosterone, cpm (Thousands)

4 -
3 5
2 -
1 I 1
0 = =7 T
o - 0 (-] o
o
Ant-T4-#N104 1 12 3 28 34
Anti-T4-#N34 3 3 35 32 25
Anti-T4-#¥N8s 1.7 3 24 31 22

Weeks after immunization

(CANt-T4-#N104 COANti-T4-#N34 BANt-T4-#N85 |

Figure 3 Measurement of antigen-antibody complex reaction between rabbit antibody to

T4-HSA and tritiated testosterone.

Tugnin gninfignaszdumsats
piifuiusio T4-HSA (it 4) Iueudvend
e 0, 2, 4, 6, uaz 12 #la Aennsadudy
[1,2,6,7-3H]testosterone 1A 4-5, 20-61, 43-62, 50-
57 uaz 30-46%, Mwa1dy nisufvudy
ﬂfjumuqu"v‘i'lﬁfh 4-6, 4-6, 3-4, 4-11 ung
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100 Percent binding

80 -

60 -

40 -

20 3
0

i

Ai-T4-$235
Ao-T4-#240
Anti-T4-#250
Anti-T4-#248
Anti-T4-#254
Control-#216
Control-#237
Control-#241
Cortrol-#243

Control-#251

uuoapslﬁggﬁ 2 T

D N A AN AN

Araaw28238 4 R

22883 6%

cannab@saBH2

-
DO - h

Weeks after immunization

TEANG-TA-#235 CRANG-T4-#240 EIANG-T4-#250 ESANG-T4-#248

(DControl-#243 1Control-#251

EANG-T4-#254 IControl-#216 CIControl-#237 DControl-ﬂ41|

Figure 4 Measurement of antigen-antibody complex reaction between calve antibody to

T4-HSA anﬂ tritiated testosterone.
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samInszugiiquiuuymadvduse lummemnesisu demmitau
voaFalundanaoaveusiinugnsin Muiles x Taoalmd

filnadurigudnaannnimieniiy 10
. w“iuifuadm‘iﬁuﬁﬁtg Lermite et al. (1991)
AufSvudiouiuanmaansves D’ Occhio eral.
(1988) fimnsnszRupiiduiureazifusend
795 luuwiialsinalamy (Progestogen),
2o 1@519u (Estrogen), aziouTaT19u (Andro-
gen) laonaanany Tnmendlonudn Mldszdy
LH  findy HAAITINITADUTUDIAD
wevveasimasy Wil uuuus iz
INSIZIAANINMITNTZAUINALIAUTOIAAI
ity wazhueudvedduuy Twd Tnausa
(Polyclonal antibody) 31UY09 Lermite ez al.
(1991) 181 ans11aoen (Estradiol-17B)

Milk progesterone, ng/ml

40 V;
1[ (@) CONTRL#00] ’
so T I L TP ya—— o
-6~ CONTRLIOA |

unIaf 1d5uemsndanudr wudhlve
anududufiinndaveuduns vl (baseline),
annududuinds uazdwunduves LH
anas  uaasdalasnuduasi@viova
aaﬂuuﬁﬂunmnﬁﬁaﬁumsmmsv’nﬂwuaa
laTas e nazaonl¥aueah linswas LH
AnRI FA1IY Lermite eral. (1991) 390F110na In
MIMNUVBIBUAVDAIABIMNAINBMADS 151
Tums nszdumsnas L henihnlfniodu
(cross reaction) YDIBUAVBRGTIAATLIINNIS
NILRAUVDIALIABIDUAUDUAINUAIFTIANY
padAWEmseduiUdans1 laooaluideald
miloudu Hunaniedouldinisnds Ly
W‘éuillu

Milk progesterone, ng/ml '

O)+-repas |

40
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40 40 —
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Days postimmunization

Days postimmunization

Figure 5 Effect of administration of calve antibody to T4-HSA on postpartum ovarian

activity of Native x Holstein cows : (a) control group; (b), (c) and (d) were

passively immunized cows.
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