
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 16 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Immunoassay and Immunochemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597271

Reanalysis of Antisera Specificities and Binding Characteristics of Rat
Pituitary Hormone Assays
Kerry L. Cheesmana; Robert T. Chatterton Jr.a; Craig W. Beattieb; Carl B. Wallemarkc; Walter W.
Hauckc

a Dept. of Obstetrics and Gynecology Chicago, Northwestern University Medical School, Illinois b

Dept. of Surgery Chicago, University of Illinois at the Medical Center Div. of Surgical Oncology,
Illinois c Northwestern University Medical School Biometry Section, Cancer Center Chicago, Illinois

To cite this Article Cheesman, Kerry L. , Chatterton Jr., Robert T. , Beattie, Craig W. , Wallemark, Carl B. and Hauck,
Walter W.(1984) 'Reanalysis of Antisera Specificities and Binding Characteristics of Rat Pituitary Hormone Assays',
Journal of Immunoassay and Immunochemistry, 5: 1, 59 — 70
To link to this Article: DOI: 10.1080/01971528408062998
URL: http://dx.doi.org/10.1080/01971528408062998

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597271
http://dx.doi.org/10.1080/01971528408062998
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF IMMUNOASSAY, 5(1&2) ,  59-70 ( 1 9 8 4 )  

REANALYSIS OF ANTISERA SPECIFICITIES 
AND B I N D I N G  CHARACTERISTICS 

OF RAT PITUITARY HORMONE ASSAYS 

K e r r y  L. Cheesman and Hober t  T. Chat ter ton,  Jr. 
Nor thwestern U n i v e r s i t y  Medical School, 

Dept. o f  O b s t e t r i c s  and Gynecology 
Chicago, I l l i n o i s  60611 

C r a i g  W. B e a t t i e  
U n i v e r s i t y  o f  I l l i n o i s  a t  t h e  Medical Center 
D iv .  o f  S u r g i c a l  Oncology, Dept. o f  Surgery 

Chicago, I l l i n o i s  60612 

Car l  B. Wallemark and Wal ter  W .  Hauck 
Nor thwestern U n i v e r s i t y  Medical School 

B iometry  Section, Cancer Center 
Chicago, I l l i n o i s  60611 

ABSTRACT 

Rat p i t u i t a r y  hormone radioimnunoassays (RIAs)  are w i d e l y  
used i n  r e p r o d u c t i v e  research, y e t  d a t a  on s p e c i f i c i t y  and b i n d i n g  
c h a r a c t e r i s t i c s  o f  many o f  t h e  a n t i s e r a  are no t  w i d e l y  a v a i l a b l e .  
Th is  r e p o r t  c h a r a c t e r i z e s  one set  o f  r a t  a n t i s e r a  s u p p l i e d  by t h e  
Na t iona l  I n s t i t u t e s  o f  Hea l th  (USA). Rat f o l l i c l e - s t i m u l a t i n g  
hormone (FSH) and t h y r o t r o p i n - s t i m u l a t i n g  hormone (TSH) a n t i s e r a  
appear s p e c i f i c ,  b u t  TSH e x h i b i t e d  s i g n i f i c a n t  c o m p e t i t i o n  i n  t h e  
r a t  l u t e i n i z i n g  hormone (LH) assay. I n  add i t i on ,  s t a t i s t i c a l l y  
s i g n i f i c a n t  nonparal l e l i s m  was demonstrable i n  a1 1 t h r e e  assay 
systems. Th is  c rea tes  f u r t h e r  problems i n  c h a r a c t e r i z i n g  a n t i s e r a  
c r o s s - r e a c t i v i t y  and may make potency est imates f o r  p i t u i t a r y  
standards i naccu ra te .  (KEY WORDS: Rat, P i t u i t a r y ,  R a d i o i m u n o -  
assay) 

INTRODUCTION 

The a v a i l a b i l i t y  o f  p i t u i t a r y  honnone a n t i s e r a  has i n  p a r t  

been respons ib le  f o r  t h e  s i g n i f i c a n t  progress i n  endocr ine re- 
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60 CHEESMAN ET AL.. 

search over t h e  past decade. Several problems encountered i n  t h e  

use o f  p r o t e i n  hormone ant isera ,  i n c l u d i n g  e f f e c t s  o f  i n c u b a t i o n  

time, delayed a d d i t i o n  o f  var ious  reagents, and e r r o r s  i n  t h e  use 

o f  var ious  s t a t i s t i c a l  rnethods employed f o r  c a l c u l a t i n g  r e s u l t s  

nave r e c e n t l y  been c I a r i  t i e d  (1-3). 

invo lved i n  us ing a n t i s e r a  o f  o t h e r  than abso lu te  s p e c i f i c i t y  have 

not always been considered. Th is  i s  due i n  p a r t  t o  t h e  lack  o f  a 

coinrnonly accepted d e f i n i t i o n  o f  assay s p e c i f i c i t y  and t h e  minimal 

amount o f  a v a i l a b l e  data on a n t i s e r a  s p e c i f i c i t y .  Recent ly  t h i s  

has been p a r t i a l l y  r e c t i f i e d  s ince  t h e  Nat iona l  I n s t i t u t e s  o f  

Health, USA (NIH) has prepared s p e c i f i c i t y  data f o r  t h e  r a t  a n t i -  

sera i t  i s  c u r r e n t l y  d i s t r i b u t i n g  (4). Data f o r  p rev ious  batches 

o t  NIH mater ia ls ,  i n c l u d i n g  those s t i l l  i n  common l a b o r a t o r y  use, 

a re  not  ava i lab le ,  however (5). The purpose o f  t h i s  s tudy was t o  

d e f i n e  t h e  s p e c i f i c i t i e s  and b i n d i n g  c h a r a c t e r i s t i c s  f o r  one s e t  

o f  a n t i s e r a  d i s t r i b u t e d  by t h e  N I H  t h a t  has been commonly employed 

f o r  assay o f  r a t  p i t u i t a r y  hormones. 

However, p o t e n t i a l  problems 

MATERIALS AND METHODS 

Reayent s 

Rat ( r )  p i t u i t a r y  standards and a n t i s e r a  employed i n  t h i s  

study were obta ined f rom t h e  N a t i o n a l  Hormone and P i t u i t a r y  

Program, NIADDK, NIH. The standards and t h e i r  b i o l o g i c a l  

potenc ies are shown i n  Table 1 ( d a t a  a v a i l a b l e  from NIH). A n t i -  

sera used, and t h e i r  f i n a l  i n c u b a t i o n  concentrat ions,  were a n t i -  

r a t  LH-S-4 (1:50,000), a n t i - r a t  FSH-S-10 (1:12,500), and a n t i - r a t  

TSH-S-4 ( 1 : 25,000). 
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62 CHEESMAN ET AL. 

Sodium l z 5 I  f o r  hormone iod ina t i on  was obtained from 

Amersham Nuclear Corp. ( A r l i n g t o n  Heights, I L )  a t  a s p e c i f i c  ac- 

t i v i t y  o f  15-17 mCi/ug. Chloramine-T f o r  ox ida t ion  was obtained 

froin Eastman Kodak Co. (Rochester, NY). Goat a n t i - r a b b i t  gamna 

g lobu l i n  f o r  p r e c i p i t a t i o n  was obtained from Antibodies, Inc. 

(Davis, CA). Normal r a b b i t  serum was prepared i n  t h i s  lab. 

Phosphate-buftered sal i n e  (PBS) contained 0.01 M sodium phos- 

phate, 0.15 M sodium ch lo r ide ,  and 0.15 M sodium azide, pH 7.6. 

The assay b u t t e r  t o r  K I A  consisted o f  10 mg/ml bovine serum albu- 

min (BSA) (Sigma, S t .  Louis, MO) i n  PBS. Ant isera were d i l u t e d  

w i th  a so lu t i on  o f  3% ( vo l / vo l )  nonnal r a b b i t  serum i n  PBS con- 

t a i n i n y  0.05 M sodium EDTA (Fisher S c i e n t i f i c ,  F a i r  Lawn, NJ). 

Preparation o f  i1251'liodo Hormones 

P u r i f i e d  r a t  assay standards ( 2  uy pro te in )  were labeled w i t h  

2 mCi 1251 by reac t ion  i n  the  presence o f  15 ug Chloramine-T 

and 25 u 1  0.5 M sodium phosphate, pH 7.6. 

mean spec i f i c  a c t i v i t y  o f  120-150 pCi/pg. 

p u r i f i e d  by gel f i l t r a t i o n  on a Sephadex 6-75 (Sigma) column. 

This procedure was ca r r i ed  out a t  22OC on a 1.0 x 12 cm column 

pre-equ i l ib ra ted  w i t h  20 mg/ml BSA i n  PBS. 

were co l lec ted  and a l i quo ts  were counted t o  ob ta in  an e l u t i o n  

p r o f i l e .  The iod ina ted  hormone was d i l u t e d  i n  10 mg/ml BSA i n  PBS 

t o  20,000 cpm (1.0.05 ng) per 0.1 m l  solut ion.  

I od ina t i on  was t o  a 

Labeled hormones were 

Frac t ions  o f  0.25 m l  

R I A  o f  Rat Hormones 

Procedures f o r  R I A  were those recommended by NIADDK f o r  use 

w i th  the supplied mater ia ls.  Total i n i t i a l  assay volume was 0.8 
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ANTISERA SPECIFICITIES AND BINDING CHARACTERISTICS 63  

m l ;  each assay tube contained 200 p1 o f  antibody, 100 p1 o f  

[1251]iodo hormone, and 500 p1 o f  unlabeled hormone i n  PBS. 

I n i t i a l  incubat ion was f o r  72 h a t  22OC, w i t h  a second incubat ion  

o f  24 h fo l l ow ing  the add i t i on  o f  200 p1 o f  the p r e c i p i t a t i n g  

antibody. 

c i p i t a t e s  were counted i n  a ganma spectrometer (Pr ias  PGD, Packard 

Instruments, Downers Grove, I L ) ;  count ing e f f i c i e n c y  was 70-75%. 

Most assays were independently rep1 i ca ted  i n  two labo ra to r ies  

under i d e n t i c a l  cond i t ions  using s i m i l a r  instrumentation. Resul ts 

w i t h i n  each assay were p l o t t e d  as amount bound (percentage o f  

maximal bindiny,  B/Bo x 100) versus l o g  concentrat ion o f  stan- 

dard added. The data presented (Fig. 1 and Table 2) i s  from one 

labora tory  (NUMS) only. Results i n  both l abo ra to r ies  were 

s imi la r .  

Samples were cent r i fuged a t  1000 x g f o r  30 min. Pre- 

S t a t i s t i c a l  Analysis 

The slopes o f  the compet i t ion curves were estimated using a l l  

data po in ts  i n  the l i n e a r  po r t i on  o f  the  curve; t h a t  i s ,  a l l  data 

po in ts  whose mean o f  th ree  rep l i ca tes  f e l l  w i t h i n  the  range o f  

0.20 B/Bo 0.80. Analysis o f  covariance (6) was used t o  

analyze the d i f t e r e n t  hormone standards f o r  each antiserum. 

a1 1 th ree  systems the analysis o f  covariance (ANCOVA) re jec ted  

the  nul l -hypothesis o f  equal slopes ( p  5 0.025, Table 2). 

o f  the nonparal lel ism, r e l a t i v e  potency var ies w i t h  dose. Po in t  

est imates o f  r e l a t i v e  potency and 95% ind i v idua l  confidence i n t e r -  

vals (usiny F i e l l e r ' s  theorem) were obtained f o r  the  base 10 

logar i thm o f  standard added t h a t  corresponded t o  a 50% i n h i b i t i o n  

leve l  f o r  each hormone standard (7). 

For  

Because 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
2
4
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



64 CHEESMAN ET AL. 

RESULTS 

rLH Assay Systan 

Results o f  the  rLH assays are shown i n  Fiy. l a  and Table 2. 

rLH-1-6 competed 5 times more s t rony l y  than d i d  rLH-RP-1. 

4 d i d  not i n t e r f e r e  w i t h  the  LH assay appreciably, but  rFSH-RP-1 

had a cross-react ion o f  6.8% compared t o  rLH-1-6, r e f l e c t i n g  i t s  

probable contamination w i t h  LH (Table 1). 

was demonstrated i n  the presence o f  rPRL, even when the concentra- 

t i o n  o f  rPRL exceeded the concentrat ion o f  labeled LH by a f a c t o r  

o f  105. 

the two TSH standards. Cross-reaction between rLH-1-6 and rTSH- 

RP-1 was 17.6%, wh i le  t h a t  between rLH-1-6 and rTSH-1-4 was 21.9%. 

rFSH-1- 

No decrease i n  binding 

The most S ign i f i can t  cross-react ion found was t h a t  f o r  

S i y n i f i c a n t  nonpara l le l  ism was demonstrated ( p  

between the competit ion curves by ANCOVA (Table 2). 

0.025) 

rFSH Assay System 

Resul ts o f  the  homologous rFSH assay system are shown i n  Fig. 

lb.  When compared t o  the  rFSH-1-4 standard, no s i g n i f i c a n t  cross- 

react ions (>1.0%) were noted f o r  any o f  t he  preparat ions tes ted  

except f o r  rFSH-RP-1 (3.9%). 

could be demonstrated f o r  rLH-1-6 o r  rPRL-1-1 up t o  l e v e l s  o f  

5 x lo5  ny o f  standard. 

No dep le t ion  o f  [12511iodo FSH 

kTSH Assay System 

As i n  the  rLH and rFSH systems, nonparal le l ism was observed 

( p  < 0.001) f o r  compet i t ion curves i n  the  rTSH assay system (Fig. 

l c ) .  

degree o f  cross-react ion as compared t o  rTSH-1-4 (Table 2). 

O f  the three i od ina t i on  standards, only rFSH-1-4 had any 

A l l  
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F i y u r e  1. Competition curves o f  various hormone standards i n  three  homo- 
logous r a t  assay systems. 
mean of 3 determinations; ca lcu la t ions  were done usiny i n d i v i -  
dual determinations. Assays were performed as described i n  
t h e  t e x t .  Slopes and c o r r e l a t i o n  c o e f f i c i e n t s  a re  d e t a i l e d  i n  
Table 2. 
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f o u r  RP-1 standards competed t o  a minor  extent ,  b u t  t h i s  ant iserum 

was the  rnost s p e c i f i c  o f  t h e  t h r e e  examined. 

D I S C U S S I O N  

Al thouyh var ious  R I A  standards and a n t i s e r a  are  a v a i l a b l e  f o r  

r a t  p i t u i t a r y  hormones, use o f  t h e  k i t s  o r  m a t e r i a l s  a v a i l a b l e  

froin t h e  N I H  (NIADDK) have been repor ted  on most f r e q u e n t l y  and 

have gained t h e  widest  acceptance amony i n v e s t i g a t o r s  i n  t h e  

Un i ted  States. Such u n i f o r m i t y  leads t o  data which i s  e a s i l y  

i n t e r p r e t a b l e  and repeatable,  enabl i n y  t h e  i n t e y r a t i o n  o f  data 

worldwide. However, it i s  c l e a r  t h a t  any c r o s s - r e a c t i v i t y  by t h e  

ant iserum amony p i t u i t a r y  hormones can lead t o  e r r o r s  i n  repor ted  

data and conclus ions which may not  be warranted. 

I n  t h e  present  s tudy we measured t h e  c r o s s - r e a c t i v i t i e s  o f  

one se t  o f  NIH mater ia ls ,  us ing homologous r a t  LH, FSH, and TSH 

assay sys tem.  It i s  apparent from Table 1 t h a t  t h e  i o d i n a t i o n  

standards are  t h e  most h i g h l y  p u r i f i e d  hormones a v a i l a b l e  from t h e  

NIH. Solano, Dufau, and C a t t  (8 )  found a 3 - f o l d  d i f f e r e n c e  i n  t h e  

r a t i o  o f  b i o l o g i c  and imnunoloyic a c t i v i t y  between t h e  2 N I H  

standards f o r  rLH, i n d i c a t i n g  t h a t  t h e  d i f f e r e n c e  was m a i n l y  due 

t o  the  presence o f  b i o l o y i c a l l y  i n a c t i v e  LH i n  t h e  RP-1 standard. 

We have t h e r e f o r e  de f ined c r o s s - r e a c t i v i t y  w i t h  respect  t o  t h e  

inore p u r i f i e d  i o d i n a t i o n  standards r a t h e r  than t o  t h e  RP-1 stand- 

ards, where c r o s s - r e a c t i o n  i n  some cases would exceed 100%. 

The data presented i n  t h i s  study i n d i c a t e  no p o t e n t i a l  prob- 

lems due t o  c r o s s - r e a c t i v i t y  i n  e i t h e r  t h e  r a t  FSH or TSH RIAs. 

Each o f  these a n t i s e r a  i s  s p e c i f i c  w i t h  respect  t o  t h e  pures t  pre- 
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para t ions  o f  t h e  homoloyous hormone. 

ever, i s  t h e  deyree o f  c r o s s - r e a c t i v i t y  found i n  the  rLH assay 

system wi th  re fe rence t o  TSH. The s p e c i f i c i t y  o f  t h i s  ant iserum 

f o r  rLH appears t o  be q u i t e  low, and p r o b l e m  may a r i s e  when a t -  

tempt iny t o  d e f i n e  the  concent ra t ions  o f  serum LH i n  hypothyro id  

animals o r  i n  any c o n d i t i o n  where serum l e v e l s  o f  TSH a r e  e leva ted  

(9,lO). Compared t o  t h e  i o d i n a t i o n  s tandard a 22x c r o s s - r e a c t i o n  

was found w i t h  TSH. Therefore, i f  equal concent ra t ions  o f  LH and 

TSH are present  i n  the  serum o f  a r a t ,  22% o f  t h e  LH measured may 

be accounted f o r  by TSH, y i v i n y  an es t imate  f o r  LH t h a t  i s  s i y n i -  

f i c a n t l y  i n  e r r o r .  Since basal serum l e v e l s  o f  TSH i n  t h e  r a t  a re  

est imated a t  2-10 t imes t h e  t o n i c  l e v e l s  o f  LH (9,10), t h e  cross- 

r e a c t i v i t y  must be acknowledyed and adequately accounted f o r  when 

i n t e r p r e t i n g  the  r e s u l t s  o f  gonadotrop in assays. 

O f  p o t e n t i a l  concern, how- 

The deyree o f  n o n p a r a l l e l i s m  e x h i b i t e d  i n  a l l  t h r e e  assay sys- 

t e m ,  w h i l e  not  a ser ious  problem i n  t h e  everyday use o f  these 

assays, does r a i s e  t h e  ques t ion  o f  r e l i a b l e  potency estimates. 

Th is  s t a t i s t i c a l  lack of p a r a l l e l i s m  i s  reproduc ib le  between 

assays, and probably  i n d i c a t e s  n o n i d e n t i c a l  a n t i g e n i c  determinants  

(11,12). 

assumed t o  be i d e n t i c a l  w i t h i n  g iven species (13), t h e  non- 

para1 1 e l  ism may be r e p r e s e n t a t i v e  o f  conformat ional  chanyes 

induced i n  the  a n t i y e n i c  a-subuni t  as it combines w i t h  t h e  var ious  

8-subuni ts  t o  produce t h e  n a t i v e  hormones. 

S t r i c k l a n d  and Puet t  (14) have shown t h a t  a comnon ov ine  a-sub- 

u n i t ,  when a r t i f i c i a l l y  combined w i t h  var ious  ~ - s u b u n i t s ,  produces 

nonpara l le l  d i l u t i o n  curves. Nonpara l le l i sm i s  a l s o  seen i n  

Since t h e  a-subuni ts  of these g l y c o p r o t e i n  hormones are 

Recent experiments by 
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recen t  data p rov ided  by NIH u s i n y  n a t i v e  r a t  g l y c o p r o t e i n  hor- 

mones. Th is  apparen t l y  has no t  been recognized as such when com- 

p u t i n y  r e l a t i v e  potency, however. I n  t h i s  study r e l a t i v e  potency 

was d e f i n e d  o n l y  f o r  a s i n g l e  p o i n t  ( i e :  t h e  50% response l e v e l ) ,  

s i nce  est imates prepared f rom n o n p a r a l l e l  c o m p e t i t i o n  curves may 

b e  m is lead iny  and inaccu ra te .  
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