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Abstract A radioimmunocassay for the measurement of
serum progesterone (P), 17 hydroxyprogesterone (17%)and 1?ﬂ
estradiol (E,) were described. The antisera obtained from
Dr. G.E. Abraham, Department of Obstetrics and Gynecology,
University of Califeornia, Male buffaloes free hormone serum
(FHS) was prepared for pooled steroids preparation, Separa-
tion of free from bound hormone was achieved by dextran ceated
charcoal ‘suspension, One ml of pqalad serum with trifﬁ%ted
these steroids added for recovery, was extracted with ether,
then chremategraphed on a celite mierocolumn., The specific-
itrf?f antisera has beanf&hﬂw significantly specific cross
reagtion. After purifiaﬁtian step by celite chromatography,
the contaminants could b?giifremnved. Recovery of the
labelled P, 17F and By after extraction and chromatography
wore 71a1 = 95,5 %, 70,2 ~ 94,1 % ond 61.0 - 80.7 % respecs
tively. The percentage recovery of stnndord P, 177 and E

2
added in FHS waried in the ranges of 72.9 - 89.6, 77.0 -

9740 and) 85,5 L0101.30respeGtively.) “The pre;isiun of within
and between asaay variance was evnluated by,duplicated
measuraments of the same sgmple in the same’\assay and in 5
different assays. The poeffickent of variation (CV) were
8e2 ¥ (P and 17P), 8.3 % (E,) and 13.2 % (P), 112 % (17P),
14,6 % (E) respectively. The sensitivity varied between
3,5 = 2540 pg of P, 4,0 = 25,0 pg of 17P and 2,5 - 10,0 pg

of Eﬁ
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Introduction Animal protein consumption is one of

the serious problems in the werld, The relai;i*re rate of ~
increasing human population militats against the food

animal production. The demand.fhr animal protein is ever
increasing. Artificial iﬁ%eminhinn (A,I.) may be one of the
ancwer to solve this prnhieu;:fghe development and application
of A.I. to inerease animal pr;iu;;ian must be attended

a—

greatly., Buf should be the most interesting animal

f ‘it‘d.ll cul iﬂ Miﬂ .

r,

production i

f f

In So ﬁli&q‘nhich cwamp buffalo population

being concentzat d~£ﬂce~ shm local problems, and needs

further investig ;pg! Ggig;ng interval of swamp type in

639 aayz.\.//.(iaazﬂ 1969) that io usually

P
ik

longer than river fgag- This may be due to lack of fertilizabion
o,J‘A

while tht\famales paﬁbad thrnugh Bevegni estrous without being

mated, ﬂ@p‘f"iﬁfﬁ‘iﬁ‘IEﬂ cia who th only one to two
buffnlueu,ﬂyoutly fennlen (Taullherehf19?#} faced the some

Malaysia averag

problem of lacking maole buffaloes, The same problem ooours
in Thaildnd tut Adals madnly withlthe vecgctomized male
aninnls. Iack of male Wiffaloes or>insUfficient Ones ic one
of [t¥e pain i&cﬁﬂﬂﬁ5¢aﬁ3ing'ripﬂbdﬁctiwe:failu?a‘in these
countries.N.I. nay be of great help for the farmers to get
their femnle buffnloes bred,

The developing of A.I, in buff-loes must be based on
the reproductive phyciology of this species., Publication on
reproductive physiology and A.I. in buffaloes is indeed

extremely rare, o lot of it comas from Indin.



These papers concern mostly the river or dairy buffaloec.
Very lilttle is known on physiology of reproduction of

cwanp buffaloes and so far there is no application of A.I.
in this type. Thic paper is mainly based on the study of

reproductive physiology swomp female buffaloes for A.T.

because the femnle buffalc ok estrous phenomenae
The attendance Hag b to otaddardize the

method by ¢ ssay (Abrahom et 21 1971)

for measurcmes ogesterone 17 hydroxy-

progestoereone he estrous eycle.

The purposes mnl length of estrous

L]
cyclc, the nc pattern of estrous

c¢ycle and th ..1tinu.

Y]

I
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Materinls and Methods

Progesterone, 17 - hydroxyprogesterone and 17 B~
estrndiol walues were determined by the combined radioimmuno
assay of Abrahem et al (1971). The materials and methods
hnve been described in the followzng steps.,

1. Solvents nﬁé%?fggents.
Ether, &bhyéraal-ﬁxR Mallinckrodt Chemicals.

lacetate A.R. Mallinckrodt Chemicals.

#Qﬂtar - AeR, Mallinckrodt Chemiéals,

a4
G#ﬁgq?al Hhthaaan, Celeman and Bell

v

.? 7
axtnnn Te&ﬁ‘ Mann Research Laboratories

;J\-w' . ? i"fvl

Bﬁﬁiéue naééﬁ?&de Mallinckrodt Chemicals

N EEhnﬁol ma‘iﬁ:a R . }mllinclu*ndt Chemicals
|7 Dloxane Baker Aualyzed 9.7, Baker

ﬂj Iiquidfluer NLW New England Nuclear Corporation.
Sodiun phosphate dibasic heptahydrante ALR.

. Imﬁiiinckrndt.
Sodiumcphosphate monobasic monchydrate AR

Mallinckrodt,
Sodiunm azide A,R, E. Merck,
Sodium chloride A.R. Mallinckrodt.
Gelatin Difco laboratories, Detriot, Michigan
Deeon BDR concentrate Dacnn'lah;. limjted,
Fleen street, Brington.

Celite Johns - Manville, analytical filter aid,



2e Oteriods
Nonradioactive steriods were obtained from ilann

Research Laboratories,

C21 OSteroids.

16 Epiestrone

NOAUBRUEU i 113
PRI TRl R e

1,25 "B < jrogesterche  0.05 SE1/0:25 i (B0
3

19 2 = H=17 = haﬂro:wrrngauta“oma 0.25 mci/

0.25 ml (17 ")

3 .
6y 7 - H - 17 = ) gstrndiol 0,25 mci/0,25 ml (E)
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The tracers were diluted to a2 concentration of
20 - 25Mci/ml of benzene : ethamol (9 : 1) and stored at 4 C
for up to 6 months,

3« Instruments

out the aco water (15 : 100 V/V),

and rinced w

phﬂsphatq)onnhnﬂia hoh Aﬁ )y 2.0 gns of sodium
azide {II;/55} :.u:ﬂ. ‘ﬁqﬁ guis ‘
add distil L water to

hloride (1,Y%, 58). Then
a total vulumJJLf twn liters. The pH

of buffer should-‘beadjusted to 7,00 © 0.1. The assay buffer

conctfl mummmmﬁ% be stored at
PEISnS A Amer T -

52 Charcoal Suspension

To a 200 ml flask add 1.25 gms Norit A and 0.125 gnms
of Dextran T-70 and 200 ml of assny buffer. Stopper the flask
and shake vigorously for 1 min. It should be stored nt #é and
is stable for up to one month, The charcoal sw¥spension nust be

shaoke vigorously 15 mins before use,



5¢3 Counting Solution

Add 640 ml of liquifluor and 3,000 ml of dioxane
in 4 gallons of toluene, mix well and transfer inte an
automatic jet pipetter (Beckmnn instruments). Use 10 ml of
this counting fluid pur'uﬁfgﬁ This is = two phase counting
system, The diexane ﬂissubﬁrxpfizhe labelled steroid from the
antibody and‘fzz§§ﬁthe‘iab&liﬁ%“ﬁf%roid to move intﬁ the upper

phase {cuqu;ag’f/ i

tillation c ' fithout dioxane this two phase system must

d) where it is ‘seen" by the liquid scin=-

9

1%:1§Léﬂ hours prior to counting,.

be equilibrafed/ T

&iqﬁah&r? steroids,
Y] IIJ_
5 mei/0.25 @l of tritiated steroid in a 5 ml
¥ € \

1,uﬁﬂéleté¥§&5 volume to 5 ml with benzene :

ethanol (9 : 1), .This st lution store at 4 can be used

s G L

Jx;//i 4 \'J'ia\"d‘--

for up to six monthss 1;)
| - 4._J

\ % W
!Jé“Tu prepare tritig#@ﬂggﬁﬁgpiﬁ for use in the assay,

pipet 5 Atci ( = 100 M1) of stock solution in a clean 100 ml
Q/Q conical flask and dry under fiitrogen gas. Add 50 ml of
assay’ﬁﬁfftr,mnﬂ mix ﬂéil&ﬁ.Iﬁi stand at room temperature for
one dour,. Check the fotal dpm.dn-0,1.ml of selution, should
Be 20,000 & 1,000 ph " 116;000' cpm)l | 4ot adjust by ¥dding
more buffer or labelled steroid. This solution con be used up
to 2 months if stored at 4T,

5.5 Antisera,.

The antisera obtained from G.E. pbraoham, Divisien
of Reproductive Biology, Department of Cbstertries and Gyneco-

logy University of California.



T
Dissovlved the lyeophilized antisera in 2 ml of
distillgd water., Transfer 0.1 ml aliquots to screw capped
glass tube and frozen at - 2@ to - 40°c. Each time use
tube to add 49,9 ml of assay hufter; Mix well and stored
at 4°C. It is stable for 2 months under this conditions,
A volume of 0,1 ml diluted antisera will bind
4L0o-50 % of about 50 pg ef % 1abelled steroid when a total
inoubating ¥olume of 0.7 ml is used in the assay.

5¢6 Standard Steroids.

Stock solutions were prepared in a concentration
of 1ﬁ¢gfm1 with ahsniutu?ﬁhhanul and stored in freezer at -

20°C to - 40°¢, B 4

contnined standard steroid 1,000 pg/0.5 ml

Solution i

Solution B céé%gined standard steroid 500 " "
Solution C cbgféiﬁud standard steroid 258 % W
Solution D contained Standard steroid 100 " "
Solution E contalned standard steroid 201 M
Solution P contained standard steroid 25 " L
Solution G/ contalned standard steroid 10 v "
Solution H- contained standard steroid 5 it
Solution I, - contained standard steroid 2,5 " "
5?1utinn J contaiged standard steroid 0.0 M

6. Preparation of Celite Microcolumns

Microcolumns of Celits were prepared by weigh
out 20 gms of celite (keening in an oven at 540°0 overnight)

and mix thoroughly with 10.:31 of ethylene glycol while celite
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is s§till warm for 10 min, Mix in a clean glass beaker and
glass rod. Do not use plactic bags because they cause higl
blanks, Place a small bead (3 mm diametes) in each pipette.
Then filled the well mixed celite about 0.5 g/columm into
microcolumm, Load fluffy celite in the microcolumn, Elute
the miorocolumn with 3,5 ml isooctane under nitrogen gas
pressure 2 timeg before uses

i
7. Procg re, |

7o Eggparqtiex of Free llormones Serum (FHS)

? ﬁ.1 Thﬂ auﬂivuttd charconl was performed
" by !bpﬁing charcoal Norit A through
fhe auﬁtiun flock ten times with redise
4A—tillllgiuter. And filtered with whatmenn

“1s J
el

~no 1 T;ileraﬂ paper. Then dried in

‘the uvan nt 110° G uvernmghﬂa

7¢142 Add 2,0 gms of gmum azide and 40,0 gms
of activated charcoanl (from above prepara-
tion) ‘into 2.0 liters of male buffalo
gerum, Let wigorously stir at room
temperature for 24 hrg. Then centrifuge
the mixture for severol times until

the free hormones serum looked clear,
Filtered through whatman no, 42 several
times, Tinally the clea® solutiom

would be acgepted as Free Hormenes: Serum

(FHSY



7«2 Plasma extraction

One ml aliquots of serum samples were
pipetted into 18 x 150 mm glass test tube ond mixed with
0,1 ml of assay buffer containing 2,000 dpm (1,000 cpm) each
of P*. 1?P*an& E; . Thig-trﬁge; used as internal standard
for recovery estimations. Eqﬁiiiﬁ:;tad the.mixtura at room
temperature for 50 qdns. g&traatian-ﬂnﬁ carried out by
Rotamixer mixing for 30 seé. With 40 volume of cold ether.
Let stand for §mii#ftn get klaar separation of 2 phases, the
lower phace (Eerﬂm)’wnl:quiéﬁj- frozen by dipping in 95 %
ethanol cnntalnxngtchips of &r? ice, The ether was decanted
a 20 ml vial andgavaphmatg& to dryness under fildered air.
73 G umﬁ#ﬁ_ ap
ﬂhr&mategraﬁh&qu the dried residue on Celite

\ 1..

micracnlumns.was carrieﬂ out hy adﬁing 1,D ml isooetane to

ether residu& in vial. Transfer sample I#om vial to columm
once using the pasteur pipette and rinsed the vial with 0,5 ml
isooctane, The microcolum them elute with 3.5 ml of issoctane,
15 ¢ ethylaetnte in iscoctand and 40¥ |cthylactate in isooctane
respectively., The zero fraction comtains P, the 15% fraction
contalins 17°P and 40% fraction contains Ej+ Dry collected
fractions under filtered air,

7.4 Radioimmunoassay

Pre=warm assny buffer at room temperature.
Add 1.7 ml of buffer to dried residue and mix well with rota=
mixer, Let stand for 1-2 hrs. At room temperature. Pipet

one aligquot 0.5 rl in counting vial for recovery estimation
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and duplicate aliquot 0,5 ml in 10 x 75 mm test tube and

mixed with 0.1 ml of ﬂilgted antiserum in assay buffer and

0e1 ml of 20,000 dpm (10,000 cpm) radioactive steroid. Then
incubate at 4 C overnight, The standard curve was performed
by =2 set of standard atnrdiﬂai}n triplicates is run together
with the unknown samples, dith’ﬁg;ﬁ_ditunuinﬂtinn, the cluntcs
of 4 columns cnﬁEnining nn‘gthar extrtct residue are used as
"blanks' in th,us/. ~ Together with guadruplicate of three

pools serum coat gg the t ndard steroids as in the follow-

ing table are

Pool
A
B S\ 7
c

After incubation atiﬁ‘ﬂ overnight, 0.2 mloof a suspen-
sion containing 0,6251% Norit! A/and ﬁ;ﬁﬁéﬁ % dextean in assay
buffer was added to the incubation media, mixed and incubated
for 20 min in an ice bath 4°C, The samples were contrifuged
for 20 min 4 0 at 24500 rpm. The supernatant was decanted
into counting wiala, 10 ml of counting molntion added, and
mixed, The viala were allowed to the scintillation counter

for counting



E. E%tim-
Let : U = unknown value read on standard

curve (pg/ml of serum)

B = _ mean blank value (pg/ml)

Then
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1



12
Resultis.

1 Effect of temperature of incubation,

A set of standard steroids (P, 17P and Eé3
w2re carried out for ra&iaimmunuaaaay by vareing incubated
temperature at 4 G 160 m aﬁ/ﬂ respootivoly., No aigniﬂaant
difference in hipﬂ!n; nasdfbtamﬂﬁgiafter 4°C and 10 C incuba-

tion. But at gDﬂE*the binding was.decrcase and get more
narrow range.af’f//,_

results hav

t in the standard curve. The

raturesof doée babhhalso was oberved for
A %
1 hr of sett I nrdir 0, indicate the constantcy and
G ’Ta;‘
variation of te pe atura 1n£§?e bath durlng incubation time,

..l

The ice bath sho igngusedj@fﬁ&r an half hour of setting and

the outer area shnuﬂ,nq 31gnggtnant change of temperature

Va

from the lunﬁr area, _#As the results _in Table 1,
—J ..\-J

2 uegaitivitz

The standard curve plotted from the per cent cpm

bound vérsds) theé Logarithm of pg of steroids, varied from

245 - 1,000 pg. The cpm bound when e prescnce @f steroids
was defined\as 100 % confidcneét| limit, ':"".'5"7_1?5 vas| gignificantly
diffcrent from zero pg and the coefficient of variation at
each point of the standard curve was less than 5 i/ (Fig 2a,
2b, and 2c), The sensitivity of progesterone, 17 hydroxy-
progesterone and 1?F - estradiol varies from 3,5 to 25.0 ng,

4.0 to 25,0 ph and 2.5 to 10.0 pg respectively (Table 2).



FIG, 1a Effect of temperature after evernight incubation at various degrees

20 with antiserum 5 - Eﬁﬁ. dilutign 1/15,000, O.1ml.
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_with antiserum § - #9‘5. dilutiox 1/15,000, 0.1=ml,
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1/15,000, 0,1m1,
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Table 1 . The distribution of temperature in ice bath

during 1 hour otaervation,

Time ' Temper_ture i1 the ice bath

st

"
L]

|
| after |
| . |
| |

Observation 2" observation ¥ Observation

Ia | 0a | BT

7.8 | T.2 | 0.6
ToT | Tel | 0.6
7.6 | 7.0 | 0.6
7.5 | 6.9 | 0.6
Te4 | 6.8 | 0.6

Ted | 64T 0.6

Te2 | 6.6 0.6
Tel | 645 0.6

7.0 | 6.4 0.6

6.9| 6.3 | 0.6

6 6.2 0.6

’}a o1 0.6

6.6 | 6.0 0.6

Ie = Inner ares in the ice bath .
Oa = Outer Jrea in the ice bath

N = "The ditferende temperature between Ia & Oa
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FIG.2c Standard ourve with santiserun 3—52%- dilution 1/15,000
overnight incubatiom at 4°C. Bach pednt represemts the
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Table 2 Sensitivity of progesterone, 17 hydroxyprogesterone and 1'!-"

-estradiol in various days of determination.

Days of Steroids .. Antiserum Sensitivity (Bo - 28D x 1'&&)
. Bo
Determina- Measured used
shion %Cross Reaction| pg / ml
1 P 92.84 25.0
2 87.62 25.0
3 94,01 12.0
4 98464 3.5
5 ; 13.0
6 25.0
7 8.5
8 9.0 |
9 11.5
10 2140
1 17F 4.5
2 11.0
3 0 16.5
4 < 4,0
: 7 iy
[ 10.0
7 93- 8.0
8 12.0
" Nﬂ’ﬁ_lu’ﬁ‘]/l d) ﬁ]g’ﬁli o
10 — ¢ F__ e = . WL P _ il ': '13'0
1 - " ':‘ 1 0=0 -E«l 3. / ® " ‘ il‘ 5.0
2 9 85.56 6.0
3 94.54 8.0
4 96.35 245
5 97.15 4.0
6 BB,T5 6.0
T 94,67 10.0
8 96.62 5.0
9 ) 96.18 Ta5
10 | 95.03 2.5
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Fe EEenificitI

Speeificity of an assay system refers o the ability to
respond only to the compound the assay ie intended to '
quantify. Thus,a completely specific assay for proges-
terone, 17 hydroxyprogeaterone and 17 - IP - estradiol would
quantify only these staruid_;_:"; "_:.&hl?alute specificty is
difficult to demonstrate.) If a partially nonspecifie
detection methnd ie_ used,‘ adequate specificity can be
expected if tl’lgef'purification steps performed prior to
detection rema;b all the lmﬁw cantaminqnts that 1nter!are.
The spaci:l‘ic{;f af thﬁ ant%aarum S - 25*? 2, 5 = 1#9 6 and
5525 wareziqpted by eross-reaction studies with

lu J

various sterﬂfﬂ.ﬁ L(Fiﬁ}ﬂ.. 3@, 3¢ Fig. 4a, 4b, bc and Fig

5a, 5b, 5c.) The erosa reac_fgt{i of progesterone with

antiserum § - 257" "E vias inﬁsﬂaateﬂ. as ‘IGD?S The steroid

| .J

deoxycorticos

J

Lm cross reaction with

J

NI

20.83 . Ei} other steroids testad showed little or no
detectable cross reaction,(Table %a). The same series of
steroids were ca:*_ri:ed out/ through the cross reaction with
antiserum 5 - i}?f‘ 6, The cross re‘_astiun of 17 hydroxy-
progesterone \was taken as 100 ¥. Two steroids \showed
complete cross feaction namely deoxycorticosterone (80.0
and progesterone (1007), The other steroids show no signif-
cantly crops reaction. (Table 3b), The specificity of
antiserum 5 - 52*: 5 was performed with wvarious steroids,

The result showed that 17 F estradial taking 100 % cross

reaction,
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PIG. 3a The specificity ef antiserum § - 257 2, dilutiom 1/1
with various steroids,.
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PIG, 3o The specificity of antiserwm § - 257 2, dilutionm 1/15,000, 0,1ml
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FIG. 4 The npiﬂi:t:l.gi.t: of antiserum 3 - 49 6, ddlution 1/15,000, 0.1ml
with various stereids.
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FIG, 40 The mtr of antiserum 5 - 49 6, dilutiom 1/15,000, 0,iml
with varieus stercids.
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FIG. 5b The specificity of antiserum § 52 5, dilutiem 1/15,000, 0.1ml
wvith various stercids.
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Table 3a Cross Reaction of Varionas steroids with Antiserum

+#

S = 257 2

Steroids Cposs Reaction (in %)

cgi Steroids
Cortisol 5455
11~ Deoxy cortic 7 2.00
Deoxycorticoste " ©) 20.83
¥
AGLLC)
Progestcrone "$:] ;- 100.0
AM[;H
eSS %)
175 ~hydroxy progesteron == 0.50
) i ‘J/ ‘
E15 Steroids
Teatosterone 1.00
W A =
lnﬂ:oaturnnniiit:l’]ﬂLJ ’3.1/|ELI1LJ ‘ fqlf]‘iiﬂ.dﬂ
o i w
YW TR IUHATINEIRE
C,g Stexoids
Estradiel - 1T}£ ©.00
Estriol 0,00

Estrone 0,00
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Tablc 3b Cross Reactdon of Various 8teroids with Antiserum

5~ 436

Steroids | Cposs Reaction (in %)

Cc 1 Steroids
L—-n_

Cortisol 3.07
11 = Deoxycortic e Y ) | 1.29
Deoxycorticoesteron 80.00
Progesterone 100
17l - h?ﬂi‘wmsntnrn 100
Steroids =
s
Testostcrone 0.
ﬂﬂ']‘u ‘LL’J‘VIEI‘U 179
Andresterone ©J00
*qum ASALBIDINENAEL
e
g St cfbids '
Egtradiol - 1? 0,00
Estriol G.11
Estrone 0.80




3
And the steroid 16 epiestrone having signifieantly cross
reacted in 25,0 ¢4 But the others showed a little or no
detectable cross reaction (Table 3c).

The purification step is very important for simul-

tanously measurement of the ' steroids, The celite
chromatographic stigated for purification.
Celite microcg ' 0l as statioenary
phase, Whilet%e mob ] ‘- vexied in vorious

percentage of |
corticosterone

graphic separ:

up to undetectall L, ~The) result indicated that best

eluants for P, 17P amd £, were 0, 15, 40 % of ethylene acetate

in isooctane r-anaaﬂéﬁwzﬁ

by cparation a pooled .@rum
Wtandarﬂ P,QT?P and Ly into 100 ml

FHS (froﬁﬂ'ﬁ]s‘bkﬁa %‘E}.ﬁﬂﬂm temporature for

2k hre, The amounts of steroids added as in thd’following

.t@;wwaﬁ NAIEUBNWIVIEINE
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Table 3¢ Cross Reaction of Various Steroids with Antdserunm

S = 5§¥5

Steroids Cposs Reaction (in %)
Cyq Steroids §W/2/
Progesterone / ~— 0.00
17 - & hydroxypro sfory | - A\ ) 0.00
==\

% (5
019 Steroids o
Testosterone * 0,00
Androstenediol 0.00
Androsterone 0,00

o s N\ YAV IUT NG )
=~ RARIN IV A

Estriol 0,33
Estrone 2,50

16 Epiestrone 25,00

3 -Deoxyestronc 1413




Table 4 Chromatographic Separation of Variofts Steroids on Celite

3%

Microcolumns (utilizes ethylene glycol as stationary phase) and the

3 =
Cross Reacthon of these Steroids with Antisera 3 257 2, S 49#6 and 5 52 5

Mobile Phase

Stoereoids tcstod in the

eluated fraction

Cross HReactlon

(in %) with

|

I |
| u =
| 52572 5496 5525
Isooctane 100,0 100.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0,0
15% Ethyl acctate 0.0 0.0 0.0
in isooctane 1.0 90.0 0.0
il
| Cort : 0.0 0.0 0.0
Deoxyeorticosterone . 0.0 0.0 0.0
NORUMAMEUINTe oo oo
o a w
HES %a1h&!1ia ‘Fa - 0 O O AN O
‘ . LJ '. .. / i
40% Ethsl acetate | Progesterone 0.0 0.0 0.0
in iscoctone 17~ hydroxyprogestcrone 0.0 0.0 0.0
Estradiol - 1'@5 0.0 <\n.1 100
Cortisol 0.0 0.1 @.0
~
Deoxycorticesterone 0.0 543 0.0




Table 4 (Continue)

Mobtile Phase

Steroids tested in the Croos Reaction

cluated fraotion (4n %) with

L 3 &
S257T2 S 496 5525

60% Ethyl acectate 0.0 0.0 0.0

in isooctane 0.0 0.0 0.0

0.0 0.0 0.0

£0.01 0.0 0.0

0.0 6.2 0.0

70% Ethyl acctate 0.0 0.0 0.0

in isooctane 0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

Deoxyeorticosterone ~— 0.0 <). 1 0.0
NENUUINYUINND

i "“‘QW“IN\TT’I‘TE’HNWTJW Eﬂﬂ El° e

in isodttane 17~ hydroxy progesterone 0.0

Estradial -17’ 0.0 0.0 0.0

Cortisal 0.0 0.0 0.0

Deoxycortiseat @ano 0.0 0.0 0.0
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Steroids added. in FHS
Pool Serum, (pg/ml)
By
1 25
11 50
111 100
Al 500
v 1,000
= was evaluated by 5
duplicated deter 1,I1,1II,IV,and V) in

T E
the same asjﬂy. And varied in 5 llifijnt doys of assay
(Table 5a, 5b, 56{ 5d¢=5¢, 6a, 6bgbec, 6d, be, and Ta, Tb, Te,

ra, 1660 e AL VIS E AR vt vatues sangine
- 2,50 Eiijiljf e, 8.2 3 fjt CL; one and
O LA TR
125 pg/ml were 17.1 5 and 19.0 % respectively. The CV in
within assay of 17 P estradiol with values ranging between
50 - 1,000 pg/ml was 8,3 w but the level of 25 pg/ml was 18.4 %
The between assey variange was investig;tad by 5

duplicate determinations in 5 different assays (Table 8a, 8b,

8c,)s The CV of progesterone, 17 hydroxyprogesterone and 17 B
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Table 5a Roprodueibdlity of 62,5 pg progesterone added in 1 ml FHS.

Days r;:f iHn. of deters Found iiﬂﬂ oy SE
fletermina- mination in lpa/ml)
tion the same sample
1
1 2
3
4
5
16.9 8.3
2 i
2
3
4
5
18,9 8.9
3 1
2
3
4
5 Q] 43.2 =475 -
NAUNEISENR =t | 2
SIANNoEN AN R
i QLluYINe _
. 4
5
5 1
2
3 “ - - -
4
5
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Table 5b Reproducibility of 42§ pg progesterone added in 1 ml FHS

ORI IAINIINENAY

VI & W N =g

NOTUUMNBUTT

! i
Days of No.of deterws _
determina< mination in| Found X *tsp cv SE
tion the same (pg/ml)
sample J '
1 1  184.5
3 ( S
4 5645 . 1840 -
3\ j6.8 . 6
5 | & 19.9 4
2 | 3 = 9. .\\
2 N
3 . 148,0 ‘
4 0.1 ot
5 140 21. 15.9 9.5
S
3 1 .’
2 - i
3 0
4 or A26.1 ~142.8
9.9
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Table 5c Reproducibility of 250 pg progesterone added in 1 ml FHS

No.of det nrmil.jm-

Days of
determina-| tion in the Found X t sD eV SE
tion same sample (pg/ml)
1 1
2
3
4
5 5.0 He2
2 1
‘ 2
3
4
5 14.1 16.4
3 1
2
3
4
5 Te3 8.0
4 1 QV  263.4
ﬂﬂ']‘l.llwéﬂ ‘Uﬁﬂ Q
QU
IR ITNENGE| .
5 1 27249 1
2 339,6
3 305.8
4 281.9 30843
5 341.5 31.B 10.3 14.2
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Toble 5d Reproducibility of 500 pg prosesterone added in iml FHS

=

;Days of ; 0.0f determin:-
'determinaed tion in the Found Xtsp eV SE
|tion same sample (pz/ml)
1 1
2
: 3
4
3 441 8.2
2 1
2
xS
4
5 4.6 9.6
3 1
2 EEEEEEEE?;?
, _
4 57746 5111]n
5 o 5B8.3 269,7 13.6 31.2
q_aqq: 219 1ISNAS
ARG HIRTT—
PRI IR NINERY
q 4 630 T 598.8
5 668.9 g § 1 1542 40.8
5 1 462.2
2 589.5 |
- 57640
4 628,2 58647
J 5 67745 17948 13.6 35.8
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Table 5¢ Reproducibility of g,‘ji‘.lﬁ pg progesteronc added in 1 ml FHS

Daye of |No.of deter-
detcrmina-| in the same Pound xtsp cv SE
| _tion sample (p
1 1
: S —
4 w\!ﬁ.a
5 7300  E.152 542 68.3
— > W o N
2 1{254 )
2 E«"a% -;I' ]
4 "‘E.ZE:-:\ \ ‘- '.'2
| 5 f,*,i—‘ . 125.6 5.0 56,2
> AR |
- — ¢
4 Tl - .95@7
5 2 020.2 + 104.8 Sed 46,9
A P T Ve TR TR )
2,112.9 s
QW’]aﬁfﬁmﬁd NN
9 4 2,209.5 2,215.7
5 2,200,3 t 45.6 2.5 2444
5 1 2,531.7 T
2 2,088.6
3 2,447.5‘
4 2,325.6 | 2,331.% : '
5 2,262.8 l £ 171.3 T3 7645
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Table 6a Reproducibility of 62.5 pg 17 mmammnq added in
1 ml FHS

bayg of No.of deter-
determina=-| mination in Found ; + sp cv SE
tion the same (pg/ml)
sample
1 1
iy
3
4
5 1844 4.8
2 1
2
3
4
5 18.9 6ad
3 1
2
3
4
5" o) 2Be4 F12.3 3842 545
P LIRS XL AL ISKARMIT
o = o
ﬂW’]@ﬁﬂiﬂiﬁJWﬂV]ﬂnﬂ ]
4
5
5 ; % |
3 5 g - =
4
5
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Table 6b Reproduedbility of 125 pg 17 hydroxyprogesterone added in
1ml FHS

Q1

Days of llo.of deter-
determina~| mination in Bound
tion the same (pe/ml)
sample
1 1 1
2
3
&
5
2 1
2
3
4
5
3 1
2
3
4 :
5
4 0"

SE
18,2 8.7
16.6 9.9
3.7 1.3
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Table 6c Reproducibility of 250 pg 1T hydroxyprogesterone added in

1 ml FHS
Days of 0.0f deter- _
dot ination in Found X% sp (' SE
tion he same (pg/ml)
;ample
1 1
2
3
4
5 2.0 242
2 1
2
Y.
4
5 1.7 13.9
3 1
2
3
4
4 1& -
NOL
N 3
5 1 291.8
2 2771
3 327,93
4 279.9% 300.6
2 327,3 +25.0 8.3 11.2
s
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Table 6d Reproducibility of 500 pg 17 }mdrommgastuﬁm. added in

1 ml FHS
i i
Days of No. of deter=-
determina- mination in Found i t 5D cv SE
tion the same (pg/ml)
sample i
1 i ;
2
5 SO — S
4
5 3.4 Tod
2 1
2
3
4
5 542 14,0
3 1 75
2
3
4 459, 454,0
5 o) 481.8 +33.5 Ted 1449
Cfaaty -
AaInBlurIngnas
U4 548,7 $34.4
5 54143 $33.6 6.3 1540
5 1 52042
2 59649
3 54044
4 55443 55043
5 53947 +28.7 542 12,9
I ;
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Table be Reproducibility of 2,500 pg 17 hydroxyprogesterone added in

ml FBE3
E 7 | ]
Deys of | Ho.of deter= . :
leterinina~| mination in Found | E.t SD cv SE
tion the same (pg/ml) ‘
. sample
1 1
2
3
4 . i
5 9.5 10645
2 1
2
3
4
5 8.9 91.8
3 1
2 -
3 .
3 1226 .4
5 2,166,9 195.1 443 4245
. WV =\
e | e TULIFTEHUIT?
2 2,452 | o~ ' QJ
ANRFNNINERY
q| 4 2,417.4 2,44146.
5 2,523,.1 £172.9 1540 TT<3
5 1 2,309.6
2 2,699.9
3 2,234.3
4 2,461.1 2,478.8
5 2,0689.3 ¥213,3 B.3 95.4
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Table 7a Reproducibility of 25 pg 17f. estradiol added in 1 ml FHS

Days of Nosof deter-

determina~ mination in Found Xt sp oV SE
tion the same (pg/ml)
sample

1

23.9 1.7

2
7-3 1-1

3
2441 2.0
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Table 7b Reproducibility of 50 pg 11? estradiol added in 1 ml FHS

Days of |llo.of deter- l |
determina- mination in P ; — I i
tion the same (pg/ml)
sample
1 1
2
3 — 3-
4
5 \ 11.1 2.5
4//& \ "
2 1
2 ’ \
3
4
5 TeB 24,0
3 1
2
3
4
5 2.4 0.5
e _W_V.
4 NGl TU
2 w/
‘-}I‘N’m\‘l AEUNIINGNE | -
5 1
5 1
2
3 - - - -
4
5
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Table Te¢ Reproducibility of 100 pg 1?;, estradisl added in 1ml FHS

1'
bays of No.of deter-

|

dotermina- mination in Found X tsp oy SE
tion the same (pg/ml)
somple
1 1
2
3
4
5 542 2.2
2 1
2
3
4
5 12,3 449
3 1
2 £
3 N
4 o2l
5 :ts.gr' 4e1 242
) W o
|
« | NENULRNYUINR
2 12341 a w
Gﬂw INNAREEN W1 IVIEINE
5 105,7 7.3 6ad 3.3
5 1 121.2 B
2 11841
2 124.3
4 145.4 12543
5 11743 £11.6 943 52
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Table 7d Repreducibility of 5 00 pg 1Ti estradiel added in 1ml FHS
1
Pays of No.of déter- ' :
determina=-| mination in Found i t ap oV SE
tion the same (pe/ml)
sample
1 1
2
3
4
- 4e 9.2
2 1
2
3
4
5 8.8 19.4
3 1 .
2
3
4
5 1641 19.5
4 1
2 LY
‘@IWW@\‘] NRIENE 1IN INE
5 698,7 17943 13.8 35.5
5 1 ' 60742
3 595.9
4 633.5 55247
5 494,.0 85,6 15.5 38,3
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Table Te Reproduckbility oi }OOG PE ‘iTF estradiol added in 1 ml FHS

"

! )
Doy of ilio.uf deter=

1,278.2

|

detommnr= mination in Found X % 3D cv SE
e ]the scme
sample
1 1
2
3
4
5 3.0 13.7
2 1
2
3
4
5 8.8 19.4
3 1
2
3
4
5 9.0 112,2
4 1 Q) ‘_&@2145 .
NOUURREUINS
o o P
| ;
ANIRINBYEMTRIENRL | m
5 1 '1,197.4 )
2 1,22244
3 14 355.2
4 1,353.3 1,281.7
5 £ 73.2 5.7 32.8
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Table Ba Reproducibility of progesterone (?) in five different assays

Amounts of| Days of i I _
added in| determination| Found Xt sp cv SE
FHS (pg/ml)
6245
39.7 20.1
125 g
Pzl 175 15.5
250
_ 11,1 1341
QJ = =
T IRUL RIS
" 500 | o -
ANIANN 3&&]1/3']’33/]?_ TN E
915 586.7 £68.5 1341 30.6
1 2948,8 ' i
2 251042 ] |
2500 | 3 WS
- 4 2215.6 ' 2391.5
5 2331.3 i £371.7 15.5 166.2




24

Table 8b Reproducibility of 17 hydroxyprogesterone (17P) in five
different assays

Amounts of| Days of
17P edded | determina- Pound %t sD v SE
in FHS tion (pg/ml)
(pg/ml)
‘ 8/
2 %
62,5 | 3 - 1y
# 1 ~
5 |t 39.3 12,5
SON
2 3346
125 | 3 81,0
Shiiad
¢ AR LN 4!
5 DA% ‘ 24,6 15.2
e
D=L s
250 e
300,6 t#B.SM 1745 19.4
2 |
1%:.3 NeU3INT
50 ‘e P—N QU
q
0 RN 2NN
55043 +58,3 11.1 26.1
1 2,494,1
2 2,285,7
2,500 | 3 2,226.4
5 2,47B.8 T121.4 5e 5443
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Table 8¢ Reproducibility of 17Pestraﬂiol (Ez) in five different assays

unts of | Days of
added in determination Found X + SD ov SE
(pg/ml) (pg/ml)
1
2
25 3
4
5 40,8 543
1
2
50 3 |
5 > 19.6 568
. ! |
2 ¥
100 3
4
5 1449 Te3
< o
NOIUT I .
%0, 1 = -
RN FTEINENAE
914 57547 521.3 ‘
5 55247 t40.4 7.8 1841
- 11 17029, 4 '
2 14235.8 )
1,000 3 1,561.6
4 1,132.6 124842
5 1,281,.7 %200.5 1641 89.6
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eafradi .l wurn 42 ¥ 1142 % and 14.6 % respectively.

5. Recovery Tollowing ether extraction and Celite

.ﬁhrumatagraphy, the percentage recovery of progesterone,
17 hydroxyprogesteronec and ﬂ?‘P - estradiol varied in the
ranges of 72.9 - 89.6, 77.0 ~'9740 and 85.5 - 101.3 res-
pectively (Table 9) J

Following the same procedure, the recovery of
3EP1 jHF. 2 1?E'§nﬂ;3ﬁﬁz v&ried in the ranges of 71.1 - 94.5%,
7T0s2 = 94,1 anﬁ a1 40 /= 39;? % respectively. The mean
recovery of 30 wgaan ‘were fg?.5 4.7 %y 7945 = 641 % and
68.2 ko3 % respagtxvelx. Tﬁh smallest amount of the stereoids
in an unknown Eauple thi$ eauﬁﬁ-hc nessured was 50 pg for bath..
progesterone apd 17 ﬁy&rnxy;réﬁ;é%er;ne and 25 pg for 17 P

\-._.

7S
estradiol after currectiﬁn for retninrj.f

6. Aﬂbﬁracx Reoavary e:pnrinnnys“were farried out
by nmeasuring the levels of progesterone, 17 hydmoxyprogesterone
and 17 F estradicl present in 1 nl ‘free hormone male buffalo
serun samples’ whieh were addﬂ& inereasing amounts of these
eteroids ~(Table) 10) « The| value (of yweasured steroids) did not

differ by more than 20 % deviation from the expected value.
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Table 9 Percerbage Recovery of progesterone, 17 hydroxyprogesterone

and ‘I‘q-estradinl added to 1 ml of pmeled free hormone male buffalo

Seérum
Stepoids added No. of Found value 58D Yabcantage
determinat Rocowery
Wik i ion in the (pg/ml)
e | re/ml
]sama pool
P -
250 5 245,854, 7249
89.6
2,500 5 71 19514 7545
17P -
T7.0 :
97.0
2,500 5 2441,6 * %ﬂn.a 9547
/) a
1;@ {;1g:15 el ISNNS
) :}qu:ajy, oudilild
E, 1Aqr 0 Ir] 5 o L. o -
NN TUY LMY REL,
q 1 ’ 3
500 5 427.8 £ 27.4 8545
1,000 5 902,0 ¥ 77.4 90.2
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Table 10 Hecovery of progesterone, 17 hydToxyprogesterone and

1TF - estradiol added to 1 ml of pooled free hormone male buffale

Jerum

| Steroids added

]

Found value in i Expected
i T
duplicata(?gfml}l value

% Deviation (from the

cxpected value)

Name pg/ml 1 2 (pg/ml) 1 2
P o o
125 + 12.4
250 - ﬂ.l. _
500 + 2.0
2,500 = 1341
[mean 4-5
17P 0 -
125 - 1]5
250 - 0,3
500 - B.4
2,500 + 643
v A . |mean 7.8 |mean 6.88
P ~QlaIMNQANOoIQ IS AN
N ORI TS
5 | o VoL IR IMT It
7 ( - '- G'E
N NITI LN ITFIIVIEARN
q 19(} 1ﬁ6¢2 93-9 10’6 + E-E - 511
500 527.4 _9%12.5 500 + 5.5 + 2.5
1,000 |1,002.2 [1,043.1 | 1,000 + 0,9 + 443
mean 13.4 | meah 6,9
1_
| A I
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Discussion Although the mcthod for currently mensuring
of hum~rn surum P, 17P 2nd E, by radioimmunonssny were already
estblished (Abroham et al, 1971)e It nceds the standord -
ization of the method with l::e‘u:ﬂlfﬁ 0 serum prior use, The
flucuation of tenpe:_:ﬁtm of ine ‘{t_‘il betwecn l'4‘.(.'- ~nd 15'13

p— < e —
wos investignted EEQ;,ag signifieantly cffect in ¥ cross

reaction, Haweggpff’//

¢apen-turc fluetugtion in ice bath

nt ¢on be nccepted . Therefore

-9, # 4
4 4 J‘,

tiu;bca,thg flueuations in between

below 1D'E dur
this is not o £
nssay or the sto n:i:': E!{m%cghad;. It probably comes
from the contanina ﬁfuihe 3j§§i¢ gl;sswares.

4 #
u,;$€9 ,”ﬁ/x}n the present assay was

The antiser
obt-ined from - ewe :l.lmf[‘g/ﬂfz.ed \&fjﬂ_j - deoxycortisol - 21=

nonosuceinn te-J hunan serum albumin :wlihg££ﬁ (Abraham et

L3

al , 1971). Iﬁixe ~cted completely uﬁﬁh P* 7P ~nd deoxy-
cnrticusterune;‘Jﬁn;haw, the efficiency df‘tha chremategraphic
system on Celite m1¢rocolﬁmns is hidh enough to separate
these three ‘stepoids- from each lether (Table #]. Together with
a a:hnp]:e purificationcof npnlpuu:l.fic antdserumy it was oble
to use this antiserum ns = bindlng reagent in the rndin.-
immunonssay of P (Abroham et nl, 19?;}; and 17P., The advantage
of this method wns currently measuring the levels of P, 17P
nnd E, sinultonecusly in the socme 1 ml nliquott of serum,

moking use of the ghromatographic system on Celte micr co-

lumms to separate these ‘:hree Bteoroildi,
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The comparable volues between the stondnrdizotion of

humon and buffqle serum P, 17P and I

following t-ble

Standardized

values

specificity(in¥

cross reaction)

Recovery (in%)
labelled ster,

“Recovery (in%)
Standard ster,

2

were shown in the

Ey
HS 5
100 100
- | 61.0-80,7

Precision - 8.3
within assay . .
Precicion ' 0 ‘l 'J‘VI Uj ']? .
b“mehcﬂwqydgﬁﬂﬂ %LL“ 1’&].4;3‘ 11.’2_]"-’- 1k446°
q ”
Sensitivity 10-25 [5.3-25,0 | 10-25 |440=25.0|10 |2.5-10.0
!
Hé = Human Serunm {Agéahgm et %}’ 19714),

o
L9
]

L
ct
1]
H
.
]

5t «roidsg

Buff-le Serum




The indi®ntions from this t:ble show that it was

able to use this method under current investigation of

serum Py 17P and E2 in buffalo.

AOUUINYUINNS )
RN ITNINENAY

61
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Conclusion

1¢ Specificity of ontiserum 5-25?£2, S—#Q*E and

5—52”.5 were invnstigatad significant specif;c to 2, 17P

\\\\'///&Mmmm -

r simultanously measurement of

and EE respectively.

2e The puri
mierocolumn is nee

these three ste

also being ths Bgﬂ@’ﬁééﬁgﬁﬁJﬁigu-{i"'

De ggmntagn recove)
were ranging hglwaen 7249

respectively., AndOthe mean recovery-of this three labelled

sterotse G 30 sdaedes hebel 13 £ 17 B pans e
8.2 W % res acﬂ“mﬂﬁ ﬁgraco er

6. The snnsiti?iir of P, 17P and E, vary from

3e5-2540 pg, %.0-25,0 pg and 2,5-10.0 pg respectively.
7. The results indfoate that it is vnlid to use
this method for nurrenﬁly mensurement of these three -

steroids in swamp buffale rfluring essttrous eycle,
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