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ENZYME IMMUNOASSAY MEASUREMENT OF 
THYMOSIN 134 

Freder i ck  E. We l le r  and M i l t o n  G. Mutchnick 
Department o f  I n t e r n a l  Medic ine,  D i v i s i o n  o f  

Gastroentero logy,  Wayne S t a t e  U n i v e r s i t y  
School o f  Medic ine,  D e t r o i t ,  Mich igan 48201 

ABSTRACT 

An enzyme immunoassay f o r  t h e  measurement o f  thymosin Bb, 
a c h e m i c a l l y  c h a r a c t e r i z e d  thymic po l ypep t ide ,  i s  descr ibed.  A 
l i m i t e d  amount o f  reagent  an t i se rum t o  s y n t h e t i c  thymosin B4 i s  
i ncuba ted  w i t h  l i q u i d - p h a s e  thymosin B 4 .  
t hen  incuba ted  w i t h  so l i d -phase  thymosin B 4 .  The method i s  
s p e c i f i c ,  s e n s i t i v e ,  h i g h l y  r e p r o d u c i b l e  and capable o f  d e t e c t i n g  
as l i t t l e  as 2.5 ng/ml o f  thymosin e4. 
hormones, Thymosin B 4 ,  enzymoimmunoassay) 

Unbound a n t i b o d y  i s  

(KEY WORDS: Thymic 

INTRODUCTION 

Thymosin R, i s  a p o l y p e p t i d e  i s o l a t e d  from thymosin f r a c t  

Thymosin B,, i s  one o f  a fam 5, an e x t r a c t  o f  c a l f  thymus ( 1 ) .  

o f  po l ypep t ides  which have been shown t o  d i s p l a y  hormonel ike 

a c t i v i t y .  The amino a c i d  sequence o f  thymosin B4 has been 

determined and t h e  s y n t h e t i c  p roduc t  u t i l i z e d  t o  assess 

b i o l o g i c a l  a c t i v i t y .  Thymosin f3,, c o n t a i n s  43 amino a c i d  

res idues,  has a mo lecu la r  weight  o f  4963 and an i s o e l e c t r i c  

on 

1Y 

p o i n t  o f  5.1 (1, 2 ) .  I t  has been shown t o  induce t h e  exp ress ion  

o f  t e r m i n a l  deoxynuc leo t i dy l  t r a n s f e r a s e  i n  t r a n s f e r a s e  n e g a t i v e  
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204 WELLER AND MUTCHNICK 

murine lymphocytes b o t h  i n  v i v o  and i n  v i t r o  ( 3 ) .  

a l s o  been found t o  e l e v a t e  l u t e i n i z i n g  hormone r e l e a s i n g  hormone 

and l u t e i n i z i n g  hormone i n  an i n  v i t r o  sequen t ia l  hypothalamus- 

p i t u i t a r y  c u l t u r e  system ( 4 )  and a f t e r  -- i n  v i v o  i n t r a c e r e b r a l  

admi n i  s t r a t  i o n  ( 5 ) .  

Thymosin B~ has -- 

-- 

In t h i s  s tudy  we desc r ibe  an enzyme immunoassay ( E I A )  f o r  

t h e  measurement o f  thymosin B 5 .  It i s  a s e n s i t i v e ,  s p e c i f i c  and 

r e p r o d u c i b l e  assay which u t i l i z e s  t h e  e n t i r e ,  u n a l t e r e d  thymosin 

B S  molecule i n s t e a d  o f  t h e  analogue (Tyr ’ ) -C13- thymosin B S  

r e q u i r e d  f o r  r a d i o i o d i n a t i o n  i n  a p r e v i o u s l y  desc r ibed  r a d i o -  

immunoassay (RIA) (6 ) .  

The E I A  approach f o r  measuring thymosin B S  has p o t e n t i a l  use 

f o r  de te rm in ing  serum l e v e l s  i n  p a t i e n t s  w i t h  suspected p r imary  

o r  secondary immunodeficiency d i s o r d e r s  and i n  p a t i e n t s  w i t h  

suspected r e p r o d u c t i v e  a b n o r m a l i t i e s  ( 7 ) .  

MATERIALS AND METHODS 

S y n t h e t i c  thymosin B,, was custom syn thes i zed  by  Peninsula 

Labora to r ies ,  I nco rpo ra ted ,  Belmont, CA. Ant iserum t o  thymosin 

B,, was prepared as p r e v i o u s l y  desc r ibed  ( 6 ) .  

generously  s u p p l i e d  b y  Alpha 1 Biomedica ls ,  Washington, D.C. 

Goat a n t i - r a b b i t  IgG (GARG) was ob ta ined  f rom Cooper Biomedica l ,  

Inc., Malvern, PA ( l o t  #24329). 

phosphatase ( l o t  #31222) was ob ta ined  from Zymed Labora to r ies ,  

Burlingame, CA. 

thymosin B4,  i n c r e a s i n g  t h e  s e n s i t i v i t y  o f  t h e  enzyme con juga te  

r e a c t i o n .  

These reagents were 

P r o t e i n  A con juga ted  t o  a l k a l i n e  

P r o t e i n  A b inds  t o  b o t h  GARG and t h e  a n t i b o d y  t o  

A l l  an t i body  and a n t i g e n  reagen ts  were a l i q u o t e d  
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ENZYME IMMUNOASSAY MEASUREMENT 205 

i n  s tock  s o l u t i o n s  and s t o r e d  f r o z e n  u n t i l  use, w i t h  t h e  

excep t ion  o f  t h e  enzyme conjugate,  which was r e f r i g e r a t e d .  

A s tock  s o l u t i o n  o f  s y n t h e t i c  thymosin B S  prepared i n  

phosphate b u f f e r e d  s a l i n e  a t  a c o n c e n t r a t i o n  s u i t a b l e  f o r  t h e  

work ing range o f  t h e  assay, i .e.,  6 dose l e v e l s  between 2.5 and 

80 ng/ml, w s a l i q u o t e d  and s t o r e d  a t  -2O'C u n t i l  use f o r  

p r e p a r a t i o n  o f  t h e  s tandard curve.  The E I A  b u f f e r  was phosphate 

b u f f e r e d  sa i ne :  8.0 gm o f  NaCl, 0.2 gm o f  KH2P04, 1.15 gm o f  

Na2HP04 and 0.2 gm o f  KC1 t o  which was added 0.75 m l  o f  Tween 20 

and 0.2 gm o f  NaN3 i n  1 l i t e r  o f  d i s t i l l e d  water  pH 7.4 (PTA). 

Standard s o l u t i o n s  o f  s y n t h e t i c  thymosin BS (500 p l )  were added 

Then t o  12 X 75 mm m i n i s o r p  tubes (Nunc Immunotest tubes) .  

500 p1 o f  a 1:5000 d i l u t i o n  o f  s t o c k  an t i se rum was added t o  each 

tube. The tubes were vor texed,  sea led  w i t h  p a r a f i l m  and 

incuba ted  o v e r n i g h t  a t  4'C. 

m i c r o t i t e r  p l a t e  (Dynatech Labora to r ies ,  A lexandr ia ,  VA) were 

coated w i t h  s y n t h e t i c  thymosin p,, b y  adding 200 p l / w e l l  o f  a 50 

ng/ml thymosin BS s o l u t i o n  i n  Dul becco 's  phosphate b u f f e r e d  

s a l i n e  (Gibco, Grand I s l a n d ,  N Y ) ,  and i ncuba ted  o v e r n i g h t  a t  4'C. 

The p l a t e  was washed w i t h  PTA and 200 p l / w e l l  o f  each an t i body -  

a n t i g e n  s o l u t i o n  was added t o  t h r e e  coated and one uncoated w e l l  

and incuba ted  o v e r n i g h t  a t  4OC. 

and a 1:2000 d i l u t i o n  o f  GARG (0.5 pg/ml; 200 p l / w e l l )  was added 

t o  t h e  p l a t e  and incuba ted  f o r  1 h a t  room temperature. 

p l a t e  was washed w i t h  PTA and a 1:2000 d i l u t i o n  o f  t h e  enzyme 

con juga te  (200 p l / w e l l )  was added t o  t h e  p l a t e  and incuba ted  f o r  

We l l s  o f  an Immulon 2, f l a t  bot tom 

The p l a t e  was washed w i t h  PTA 

The 
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206 WELLER AND MUTCHNICK 

2 h a t  room temperature. 

pl/well of 1 mg/ml o f  subs t r a t e  (p-nitrophenyl phosphate, 

disodium; Sigma Chemical Co., S t .  Louis, MO) was added in 

carbonate-bicarbonate buffer pH 9.8. Optical dens i ty  ( O D )  

readings were taken a t  25, 33 1/3,  50 a n d  100 minutes u s i n g  a 

Ti te r tek  Multiskan Spectrophotometer (Flow Laboratories,  McLean, 

V A ) .  All absorbance values reported were obtained a t  405 nm and 

calculated t o  100 minutes of development. Values above 1.0 were 

extrapolated 1 inearly from the  time a t  which the reading was 

approximately 1.0. All t e s t s  were done in quadruplicate with the  

absorbance of the uncoated well subtracted from the  average o f  

th ree  coated wells. 

The p la te  was washed w i t h  PTA and 200 

RESULTS 

Coating Concentration Kinetics 

Table 1 gives the absorbance readings obtained a f t e r  100 

minutes o f  development in a p la te  coated with s i x  concentrations 

of thymosin B s  and using three  d i lu t ions  (1 :2000, 1 :5000 and 

1:lOOOO) o f  the  primary antibody. 

previously described. 

d i r e c t l y  dependent on the  combination of t he  coating concentration 

a n d  the  primary antibody d i lu t ion .  The k ine t ics  were cons is ten t  

u t i l i z i n g  any of the primary antibody d i lu t ions  and approached a 

peak absorbance with each d i lu t ion  a t  a coating concentration of 

100 ng/ml. We observed t h a t  a "high' coa t ing  concentration 

combined with a "low' primary antibody concentration y ie ld ing  a 

The p l a t e  was developed a s  

The amount o f  primary antibody bound was 

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



ENZYME IMMUNOASSAY MEASUREMENT 207 

TABLE 1 

Optimal Coat ing C o n c e n t r a t i o n  

Primary Antibody D i l u t i o n  
[Thymosin B q l a  

1 :2000 1 :5000 1 :10000 
O D ~  B K G C  O D  8 KG O D  B K G  

1 ng/ml 0.426 0.020 0 .198  0.012 0.123 0.006 

5 ng/ml 2.474 0.026 1.802 0.008 1.195 0.006 

1 0  ng/ml 3.297 0.008 2.481 0.014 1 .779  0.000 

25 ng/ml 4.094 0.020 3.151 0 .018  2.281 0.004 

50 n g h l  4.441 0.022 3.362 0.012 2.506 0.004 

100 ng/ml 4.642 0 .018  3.529 0.008 2 .673  0.000 
~ 

C o n c e n t r a t i o n  o f  thymosin 8 4  i n  c o a t i n g  s o l u t i o n  added t o  wells. a 

bAbsorbance a t  405 nm a f t e r  r e a c t i o n  f o r  100 min i n  w e l l s  c o a t e d  

‘Absorbance a t  405 nm a f t e r  r e a c t i o n  f o r  100 m i n  i n  uncoa ted  

w i t h  thymosin 8 4 .  

w e l l s .  

peak OD between 2.0 and 3.0 was most s u i t a b l e  f o r  deve lop ing  the 

s t a n d a r d  cu rve .  

o f  thymosin 84 and a f i n a l  pr imary a n t i b o d y  c o n c e n t r a t i o n  o f  

1 :10000 were used i n  the subsequen t  expe r imen t s .  

Based on t h a t  c r i t e r i o n , a  c o a t i n g  o f  50 ng/ml 

Primary Antibody B ind ing  

The r a t e  a t  which t h e  pr imary a n t i b o d y  b i n d s  t o  the c o a t i n g  

i n  the wells and t h e  e f f e c t s  o f  c o n c e n t r a t i o n  and t e m p e r a t u r e  on 

the kinetics o f  b ind ing  a r e  shown i n  F i g u r e s  1 and 2 .  Three 
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208 WELLER AND MUTCHNICK 

24 

TIME (Hours) 

FIGURE 1. 
w i t h  50 ng/ml thymosin B4. An t i se rum t o  thymosin B 4  was added a t  d i l u t i o n s  
o f  1:2000 (A), 1:5000 ( 0 )  and 1:lOOOO (0) f r t h e  i n t e r v a l  i n d i c a t e d .  
was f o l l o w e d  b y  r e a c t i o n  w i t h  GARG ( 2  X lo-? d i l u t i o n )  and t h e n  enzyme 
c o n j u g a t e  ( 2  X 10-3  d i l u t i o n ) .  

K i n e t i c s  o f  p r i m a r y  a n t i b o d y  b i n d i n g  a t  22'C. W e l l s  were coa ted  

T h i s  

dilutions of primary antibody were used ( 1  :2000, 1 :5000 and 

1:lOOOO) to  demonstrate the binding kinetics over time. 

shows the binding kinetics a t  room temperature (22°C) and figure 2 

shows the kinetics a t  4°C. 

o f  thymosin B s ,  then primary antibody was added and allowed t o  

Figure 1 

The plates were coated with 50 ng/ml 
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4 5  

40 

c 3 5  
E 
0 
0 

C .- 

3 0  : 
In 
0 
d - 2 5  
W 
0 z a 
g 2 0  

s: 
m a 

1 5  

10 

05 i -  
2 4 6 8 24 

TIME (Hours) 

FIGURE 2. Wells were coated 
with 50 ng/ml thymosin Bs. Antiserum t o  thymosin 3 +  was added at dilutions 
of 1:2000 (a), ::5000 (0) and 1:lOOOO (0) f o r  the interval indicated. This 
was followed by reaction with GARG (2 X 10-3 dilution) and then enzyme 
conjugate ( 2  X 10-3 dilution). 

Kinetics o f  primary antibody binding at 4°C. 

incubate f o r  1 ,  2 ,  4, 8, 16 and 24 h. The secondary antibody was 

added a t  a 1:2000 d i lu t ion  fo r  1 h and enzyme conjugate a t  a 

1:2000 d i lu t ion  fo r  2 h. 

The r a t e  of binding of the  primary antibody t o  the  antigen a t  

22°C was i n i t i a l l y  grea te r  than the r a t e  a t  4 'C  u n t i l  16 h but 

The p l a t e  was developed as described. 
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210 WELLER AND MUTCHNICK 

reached s i m i l a r  peaks a f t e r  24 h. The 1: lOOOO d i l u t i o n  o f  t h e  

p r imary  an t i body  e x h i b i t e d  t h e  smoothest b i n d i n g  c h a r a c t e r i s t i c s  

a t  b o t h  temperatures. 

Secondary Ant ibody B i n d i n g  

F i g u r e  3 shows t h e  r a t e  o f  b i n d i n g  o f  t h e  secondary a n t i b o d y  

t o  t h e  p r imary  a n t i b o d y  and t h e  e f f e c t  o f  c o n c e n t r a t i o n  on t h e  

k i n e t i c s .  The p l a t e s  were coated as descr ibed,  t h e n  a 1 : l O O O O  

d i l u t i o n  o f  p r imary  an t i body  was added f o r  22 h a t  4'C. Three 

d i l u t i o n s  o f  t h e  secondary a n t i b o d y  (1:1000, 1:ZOOO and 1 :4000) 

were added and a l l owed  t o  i ncuba te  f o r  1/2, 1 ,  2 and 4 h a t  room 

temperature. 

were developed as described. 

w i t h  l i t t l e  change when extended t o  4 h. 

adequate b i n d i n g  w i t h  minimal background. 

Enzyme con juga te  was added f o r  2 h and t h e  p l a t e s  

The r e a c t i o n  was complete a t  2 h 

A 1:2000 d i l u t i o n  gave 

Enzyme Conjugate B i n d i n q  

The r a t e  o f  b i n d i n g  o f  t h e  enzyme con juga te  t o  t h e  pr imary-  

secondary an t i body  complex i s  shown i n  F i g u r e  4. 

o f  enzyme con juga te  were used (1:1000, 1:2000 and 1:4000) t o  

determine t h e  e f f e c t  o f  c o n c e n t r a t i o n  on t h e  k i n e t i c s .  P l a t e s  

were prepared w i t h  coa t ing ,  p r imary  a n t i b o d y  and secondary a n t i -  

body as descr ibed,  t h e n  enzyme con juga te  was added and a l l owed  t o  

i ncuba te  1/2, 1 ,  2 and 4 h a t  room temperature. The b i n d i n g  

k i n e t i c s  were v e r y  c o n s i s t e n t  a t  a l l  d i l u t i o n s  w i t h  adequate 

b i n d i n g  and minimal background ob ta ined  a f t e r  2 h o f  i n c u b a t i o n  

w i t h  t h e  1:2000 d i l u t i o n .  

Three d i l u t i o n s  
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TIME (Hours) 

FIGURE 3. W e l l s  were c o a t e d  
w i t h  50 ng/ml thymos in  B s  and r e a c t e d  w i t h  a n t i s e r u m t o  thymos in  B 4  (1:lOOOO) 
f o r  22 h a t  4°C. T h i s  was f o l l o w e d  by  t h e  a d d i t i o n  o f  GARG a t  a d i l u t i o n  o f  
1:lOOO (a), 1:2000 (0) o r  1:4000 (0) for t h e  i n t e r v a l  i n d i c a t e d  w i t h  subsequent  
r e a c t i o n  u s i n g  enzyme c o n j u g a t e  ( 1  :2000 d i l u t i o n ) .  

B i n d i n g  k i n e t i c s  o f  secondary a n t i b o d y  (GARG). 

Dose-Response o f  the Synthetic Standard 

Synthetic thymosin 01, produced a dose-response r e l a t ionsh ip  

a s  shown in Table 2. The E I A  exhibited the  c h a r a c t e r i s t i c s  of  

having a minimal de tec tab le  dose o f  2.5 ng/ml and  a useful 

operating range between 2.5 and 80 ng/ml. 

the  concentration of synthe t ic  thymosin 134 versus absorbance on 

10 d i f f e ren t  standard curves gave a mean slope of -0.728 

Regression ana lys i s  o f  

0.033 
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TIME (Hours) 

FIG1 
t hyr 
22 h 
2 h. 
o r  1 

4 .  Enzyme c o n j u g a t e  r e a c t i o n .  W e l l s  were coa ted  w i t h  I ng/ml 
i n  0 4  and r e a c t e d  w i t h  a n t i s e r u n t o  thymos in  134 (1:lOOOO d i l u t i o n )  f o r  

T h i s  was f o l l o w e d  b y  r e a c t i o n  w i t h  GARG (1:2000 d i l u t i o n )  f o r  
Three d i l u t i o n s  o f  enzyme c o n j u g a t e  were added a t  1:lOOO ( A ) ,  1:2000 (0) 

I a t  4'C. 

:4000 (0) f o r  t h e  i n t e r v a l  i n d i c a t e d  a t  room tempera tu re .  

( S D ) ,  a mean y - i n t e r c e p t  o f  2.187 +- 0.122 and a mean r va lue  o f  

0.992 ? 0.004. 

assays 9.5%. 

i n c u b a t i o n  t imes  r e q u i r e d  i n  t h e  assay, p a r t i c u l a r l y  t h a t  f o r  t h e  

enzyme conjugate.  

may r e f l e c t  m ino r  f l u c t u a t i o n s  i n  i n c u b a t i o n  t imes.  

The v a r i a t i o n  w i t h i n  assays averaged 3.1%. between 

The s lope  and t h e  y - i n t e r c e p t  a r e  e f f e c t e d  by  t h e  

The observed d e v i a t i o n s  r e p o r t e d  between assays 

S p e c i f i c i t y o f  t h e  E I A  

The s p e c i f i c i t y  o f  t h e  E I A  was determined by assaying 

p repara t i ons  o f  t h e  p u t a t i v e  thymic hormone, thymic  humoral 
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TA6LE 2 

S tandard  Dose-Response Curve f o r  S y n t h e t i c  Thymosin Br 

W i t h i n - a s s a y  V a r i a t i o n  Between-assay V a r i a t i o n  

[Thymosin B 4 1 a  n Mean f SDb CVc n Mean f S D  CV 
~~ 

0 6 2.186 t 0.047 2.2 5 2.168 t 0.198 9.1 

2.5 n g / n l  6 1.833 f 0.393 5.1 5 1.813 f 0.165 9 .3  

5 ng/ml 6 1.729 t 0.043 2.5 5 1.691 f 0.117 6.9 

10  ng/i i l l  6 1 .516 k 0.047 3.1 5 1.482 k 0.135 9.1 

20 ng/ml 6 1.312 t 0.029 2.2 5 1.266 ? 0 .119 9.4 

40 ng/ml 6 1.019 k 0.035 3.4 5 1.032 t 0.108 10.5 

80 ng/ml 6 0.878 t 0.027 3.1 5 0.501 t 0.099 12.4 

aPTA c o n t a i n i n g  i n c r e a s i n g  c o n c e n t r a t i o n s  o f  1 i q u i d - p h a s e  t h y m o s i n  P r  
and a c o n s t a n t  d i l u t i o n  o f  a n t i s e r u m  to. t hymos in  E 4  ( 1  :10000) was 
a l l o w e d  t o  r e a c t  i n  w e l l s  f o r  22 h a t  4 C. 

bAbsorbance a t  405 nrn a f t e r  r e a c t i o n  f o r  100 m i n .  

C V ,  pe rcen tage  c o e f f i c i e n t  o f  v a r i a n c e .  C 

f a c t o r  (THF) and o t h e r  serum p r o t e i n s  as shown i n  Table 3.  

I n c r e a s i n g  amounts o f  each p r e p a r a t i o n  were added t o  t h e  E I A  

system u n t i l  l e v e l s  were reached which were w e l l  above t h e  known 

phys i o 1 og i c a 1 

was reached. 

response s i g n  

l a r g e s t  dose 

concen t ra t i ons  i n  serum o r  u n t i l  a p r a c t i c a l  l i m i t  

For those p r e p a r a t i o n s  which d i d  n o t  produce a 

f i c a n t l y  d i f f e r e n t  f rom t h e  ze ro  dose l e v e l ,  t h e  

ested i s  i n d i c a t e d .  Thymosin 134 o r  c ross  r e a c t i n g  

m a t e r i a l  was de tec ted  i n  THF and q u a n t i t a t e d  a t  65 ng/mg o f  THF. 

Thymosin f r a c t i o n  5 and sp leen f r a c t i o n  5 con ta ined  d e t e c t a b l e  

l e v e l s  o f  thymosin B 4  which became measurable a t  100 pg /m l .  
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2 14 WELLER AND MUTCHNICK 

TABLE 3 

S p e c i f i c i t y  o f  E I A  f o r  Thymosin 8 4  

Pro t e i  ns Amount r e q u i r e d  t o  
generate a 20% drop 
i n  t h e  absorbance. 

A. Non-Thymus 

I n s u l i n  210 pg/mla 

G1 ucagon 210 pg/ml 

A1 bumi n ( human ) 210 mg/ml 

Albumin (bov ine )  210 mg/ml 

6. Thymus-related 

Thymosin f r a c t i o n  5 100 pg/ml 

Spleen f r a c t i o n  5 100 pg/ml 

Thymosin a1 21 W m l  

Thymic humoral f a c t o r  50 u g h 1  

The va lues r e p o r t e d  f o r  i n s u l  i n ,  glucagon, human 
albumin, bov ine a lbumin and thymosin a1 rep resen t  
t h e  h i g h e s t  c o n c e n t r a t i o n  o f  t h e  p r o t e i n s  t e s t e d  
and which d i d  n o t  e f f e c t  absorbance as compared 
t o  zero dose l e v e l .  

d 

There was no c r o s s - r e a c t i v i t y  de tec ted  w i t h  any o f  t h e  serum 

p r o t e i n s  t e s t e d .  

DISCUSSION 

The development o f  t h e  E I A  was made p o s s i b l e  by t h e  b i n d i n g  

a f f i n i t y  and s t a b i l i t y  o f  t h e  p r imary  an t i body -an t igen  complex a t  

4" C. The E I A  f o r  thymosin BS was developed as an a l t e r n a t i v e  t o  
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t h e  R I A .  The p r imary  a n t i b o d y  used i n  t h e  development o f  t h e  E I A  

i s  i d e n t i c a l  t o  t h a t  used i n  t h e  p r e v i o u s l y  desc r ibed  R I A  ( 6 )  and 

has been shown n o t  t o  e x h i b i t  c r o s s - r e a c t i v i t y  w i t h  common serum 

p r o t e i n s  and p r o t e i n  hormones. 

s tandard produced a dose response which was l i n e a r  and u s e f u l  

f o r  q u a n t i t a t i o n  i n  a range f rom 2.5 t o  80 ng/ml. 

k i n e t i c s  o f  a l l  t h e  reagents a r e  v e r y  s t a b l e  and p r e d i c t a b l e  

r e s u l t i n g  i n  e x c e l l e n t  r e p r o d u c i b i l i t y  o f  t h e  assay. 

The s y n t h e t i c  thymosin Bs 

The b i n d i n g  

I n  t h e  development o f  t h e  E I A  i t  was determined t h a t  t h e r e  

were two d i s t i n c t  approaches t h a t  c o u l d  be used t o  generate a 

s tandard c u r v e  based on t h e  k i n e t i c s  o f  t h e  p r i m a r y  a n t i b o d y  

b ind ing .  The d i f f e r e n c e  between these  methods r e s i d e s  i n  t h e  

temperature a t  which t h e  p r imary  a n t i b o d y  i s  i ncuba ted  w i t h  t h e  

v a r y i n g  c o n c e n t r a t i o n s  o f  thymosin B 4  i n  t h e  tubes. The i n c u b a t i o n  

temperature may be a t  4'C o v e r n i g h t  (18-24 h), wh ich  we t e r m  t h e  

l o n g  method; o r  a t  room temperature f o r  4 h, which we te rm t h e  

s h o r t  method. I n  b o t h  i ns tances  t h e  l i q u i d  phase thymosin 6 4  

pr imary  a n t i b o d y  s o l u t i o n s  a r e  then  added t o  t h e  coated p l a t e  

and incuba ted  o v e r n i g h t  (18-24 h )  a t  4.C. These i n c u b a t i o n  

c o n d i t i o n s  a r e  c r i t i c a l  f o r  g e n e r a t i n g  a smooth curve. The 

s lopes and y - i n t e r c e p t s  ob ta ined  u s i n g  these  two methods were 

s l i g h t l y  d i f f e r e n t  so i t  remains t o  be determined which w i l l  

be more s u i t a b l e  f o r  serum measurements. I t  was a l s o  

determined t h a t  t h e  p l a t e  c o u l d  be adequate ly  coated i n  4 h a t  

room temperature, t h e r e f o r e  t h e  s h o r t  method reduces t h e  t i m e  t o  

complete t h e  e n t i r e  assay by one day. The v a r i a b i l i t y  and 
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216 WELLER AND MUTCHNICK 

s p e c i f i c i t y  data r e p o r t e d  here were o b t a i n e d  u s i n g  t h e  l o n g  

method. 

There a r e  o t h e r  a l t e r a t i o n s  which c o u l d  be made i n  t h e  

methods desc r ibed  he re in .  The use o f  GARG i s  n o t  e s s e n t i a l  f o r  

t h e  development o f  t h e  curve b u t  i t  does s i g n i f i c a n t l y  enhance 

t h e  r e s o l u t i o n  o f  t h e  curve.  The i n c u b a t i o n  t i m e  o f  t h e  GARG 

and enzyme con juga te  can be a l t e r e d  t o  change t h e  r a t e  o f  

development o f  t h e  subs t ra te .  

t ime  inc reases  t h e  background, a l t hough  n o t  s i g n i f i c a n t l y .  

o f  these changes e f f e c t  t h e  s lope  and y - i n t e r c e p t  o f  t h e  cu rve  

b u t  do n o t  appear t o  e f f e c t  t h e  i n t r i n s i c  accuracy o f  t h e  assay. 

However i n c r e a s i n g  t h e  i n c u b a t i o n  

Any 

The aforement ioned a1 t e r a t i o n s  p e r m i t  cons ide rab le  

f l e x i b i l i t y  when r u n n i n g  t h e  assay t o  accommodate f o r  d i f f e r e n t  

schedules and equipment demands. The E I A  i s  a v i a b l e  and perhaps 

p r e f e r a b l e  a l t e r n a t i v e  t o  t h e  R I A  s i n c e  no i s o t o p e s  a r e  u t i l i z e d  

and t h e  s y n t h e t i c  analog [125 I (Ty r ' ) -C13 ]  o f  t h e  n a t u r a l l y  

o c c u r r i n g  thymosin B s  i s  n o t  r e q u i r e d .  

43 amino a c i d  molecule i d e n t i c a l  t o  t h a t  which i s  i n  serum. T h i s  

cou ld  conce ivab ly  r e s u l t  i n  more accu ra te  measurements o f  serum 

l e v e l s .  

The E I A  u t i l i z e s  t h e  e n t i r e  

Address requests  f o r  r e p r i n t s  t o :  M i l t o n  G. Mutchnick, M.D., 
Sec t i on  o f  Gastroentero logy,  Hutze l  H o s p i t a l ,  4707 S t .  Anto ine,  
D e t r o i t ,  M I  48201, USA. 
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