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Heat- labi le prolactin immunoreactivity in normal 
human tissues: artifacts of peptide hormone 

radio immunoassay in human tissues 

C. A . A D E J U W O N 
Dc/mrlnu-nl of Chemical h,iholoKy. Collide of Mcihcme. University of llnuhm. Nigfria 

Summary 

We recently demonstrated that a substantial 
proportion of the previously reported wide-
spread distribution of human chorionic 
gonadotropin-like material in nonplacental nor-
mal human tissues is d u e to non-specif ic activity 
of tissue proteases ( A d c j u w o n & Segal , 1984). 
The study was ex tended to another polypetide 
hormone, measured by the same general 
method of radioimmunoassay. Normal tissue 
samples of co lon (/i = 1) and testes (// = 5) 
obtained at surgery were analysed by a highly 
specific and sensit ive radioimmunoassay ( R I A ) 
for human prolactin ( h P R L ) . All tissues investi-
gated appeared to contain immunorcactivc 
hPRL-likc material (6 .7 ± 5 . 3 ng/g weight , 
mean ± s .d . ) Heat at 55°C lor 15-20 min was 
found to have no ef fect on the immunoreactiv-
ity of purified l iPRL. Exposure of normal 
tissues to these condit ions was. however , found 
to complete ly e l iminate the hPR L-like 
immunoreactivity. T h e factor present in these 
normal tissues giving positive radioimmuno-
assay results for h P R L is not identical to native 
hPRL. It may he due to tissue proteases 
interfering with the radioligand assay. True 
polypeptide hormone immunoreactivity must 
be distinguished from proteolytic activity by 
treatment with heat or protease inhibitor. 

Resume 

II a etc recemment demontre que la large 
distribution d une substance scnhlablc a la 
gonadotropin chor iomque humaine non d'ori-
gine placentaire est due a I'activite nonspecif i-
que des proteases tissulaires ( A d c j u w o n & 
Segal. 19X4). Ce l lo etude a etc elargie a une 

autre hormone . polypcptidique mesurce pa la 
memo methode generate tie la radioimmuno-
assay. Des eehantilons des tissues normaux en 
provenance du colon (/» = 1) ot des testicles (/i 
= 5) ont cte amalyses a la recherche do 
prolactin humain (hPRL) par une radio-
immunoassay specifique et tres Sensible. T o u s 
les tissues amalyses senble contenir un materiel 
immunoreactif qui resemble au prolactin hu-
main (6.7 ± 5.3 ng)g poid moyenne ± s .d . ) La 
chaleur a 55°C pendant 15-20 min n'avait pas 
d'effelt sur rimmunorcactivitc au I'hPRL puri-
fie. La soumission des tissues normaux a cos 
conditions ccpcndant avail completement eli-
mine rimmunoreaetivite. Le facteur conferant 
riminunoreactivite aux tissues normaux n'esi 
pas identique avec la hPRL naturel. II pent etre 
du aux proteases tissulaires que interferon! avec 
I'assai radioligand. L'immunorcactivite d*un 
vrai hormone polypeptidique doit etre disting-
uee do I'activite proteolutique par traitment 
avec la charleur ou 1'inhibileur proteique. 

Introduction 

The presence of the complex glycoprotein, 
human chorionic gonadotropin. h C G , has been 
reported in various normal non-placenta 1 
human tissues (Yoshimoto . Wolfsen & Ode l l . 
1977; Braunstein. Rason & Wade . 1975; C h e n 
ci <//.. 1976; Robertson el at.. 1978; Braunstein 
el al.. I97S). On the contrary, however , we 
have recently demonstrated that the apparent 
hCG activity in normal non-placcntal human 
tissues is due almost entirely to an artifact 
caused by tissue proteases ( A d c j u w o n & Segal , 
19X4). A s a fol low-up of these observations, we 
have extended the study to another polypeptide 
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hormone which, although is not a glycoprotein, 
is measured by the same basic type of 
radioimmunological technique as hCG. 

Materials and methods 

Normal human tissue specimens obtained at 
surgery were frozen at -2()°C until use. The 
complete radioimmunoassay kit for human 
prolactin was purchased from Scrono Labora-
tories Incoporated. Massachusetts. TLCK was 
purchased from the Sigma Chemical Company 
(TLCK = N-d-Tosyl-Lysine Chromethyl 
Ketone hydrochloride). 

Tissue preparation 

Tissue samples were weighed and homogenized 
into 10% solutions with double distilled water 
using the pol)trone tissue homogenizcr model 
PCU —2— 110. ILmiogenates were ccntrifuged 
at 12,000 g for 30 min at 4°C. The supernatant 
vo lume was measured, f i o / en and lyophilysed 
.ind the resulting powder was weighed, crushed 
ind leconstituted into a small volume (1 -4 ml) 

with 0 .1 M phosphate buffered saline (PBS) , pi 1 
7 .4 and containing 0 . 1 % sodium azide. The 
clear supernatant was used for radioimmuno-
assay before and after treatment with 2 mg 
T L C K or heat 55°C for varying periods of time. 
Ac id extraction initially used gave extremely 
low results due to tissue damage. Hence water 
extracts were used. 

R1A 

T h e Scrono kit utilized RIA technique based on 
the double antibody method utilizing rapid 
sheep anti-rabbit gamma globulin as a second 
antibody. The specificity of the antiserum used 
in this assay was pre-determined by the Scrono 
Company by comparing the amount of human 
follicle-stimulating hormone (hFSH), human 
growth hormone (hGH) . human chorionic 
g o n a d o t r o p i n (hCG), thyroid-stimulating hor-
mone (TSII) , and human albumin required to 
reduce the binding of , 2 5I-hPRL by 50% with 
the amount of hPRL (unlabcllcd) required to 
d o the same. 

Cross-reaction data obtained by Scrono are 
as follows: (i) hFSH: absent up to 19.5(H) 

p U / m l : ( s e c o n d I R P — I I M G ) : ( i i ) hGM: 
absent up to 7 8 0 p U / m l ( W H O 66 /217 ) ; (iii) 
hTSM: absent u p to 781 p U / m l ( W H O 68/38): 
(iv) h C G : absent up to 81 p U / m l ( 2 n d IRP — 
h C G ) ; (v ) H u m a n a l b u m i n : a b s e n t u p to 100 
mg/ml: (v i ) h P R L : 100% by d e f i n i t i o n . 

In our hands , n o c r o s s - r e a c t i o n w a s observed 
with u p t o 80(H) ng h C G ( C R 1 1 9 o f N I H ) per ml 
and with up to 4 0 0 0 ng o f h igh ly puri f ied hLH 
( L E R 9 6 0 of N I H ) per ml . T h e i m p u r e hLH 
preparation L E R 9 0 7 ( N I H ) s h o w s some 
d i sp lacement on ly a f t er 2 0 0 0 ng /ml . 

Treatment with protease inhibitor 

T w o mil l igrams T L C K w a s a d d e d to each 
radio immunoassay tube c o n t a i n i n g e a c h tissue 
extract ( 1 0 0 pi h o m o g e n a t e in 5 0 0 pi of 0 . 1 % 
B S A ) . Contro l t u b e s c o n t a i n e d t issue and 
buffer instead of TLCK. T h e e f f e c t o f this 2 .0 
mg dose o f T L C K per assay t u b e w a s separate ly 
studied o n the s l o p e o f the h P R L standard 
curve. 

Heat treatments 

O n e hundred pi a l iquots o f t i s sue extracts 
or purified h P R L w e r e a d d e d t o 5 0 0 pi of 
0 . 1% bov ine serum a lbumin ( B S A ) a n d 1(H) pi 
of 0.1 M O D T A . T h e mix ture w a s h e a t e d at 
either 90°C for 20 min or 55°C for 15, 3 0 . 6 0 and 
120 min. T h e remaining act iv i ty w a s deter-
mined, in each c a s e , by R 1 A . Corres-
ponding control s a m p l e s w e r e not h e a t e d . 

Results 

Positive values for h P R L w e r e o b t a i n e d in all 
six tissues spec imens ana lysed , inc luding five 
specimens of testes and o n e s p e c i m e n of c o l o n 
(Table 1). T h e m e a n h P R L - l i k c i m m u n o -
reactivity in all t issues w a s 6 . 7 ± 5 . 3 ng/g 
wet weight ( j ± s .d . ) (Tab le 1). T r e a t m e n t with 
2 .0 m g T L C K e l iminated both the t issue h P R L -
like immunorcactivity and the activity of 
purified hPRL. Similarly, heat at 90°C for 20 
min eliminated both the immunorcact iv i ty of 
purified h P R L and the tissue hPRL- l ikc 
material. However , treatment with milder heat 
(55°C for varying per iods of t ime) e l iminated 
only the hPRL-l ikc immunorcact iv i ty of normal 
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Table I. Apparent hl'KL immunoreactivity in non-piiuilary human 
tissues 

Weight of tissue hl'KL level 
Specimen Type 00 (ng/g wet tissue) 

1 Testis 12 1 12.7 
*> Testis 10 9 2.5 
3 Testis 19.5 13.0 
4 Testis 15.4 8.0 
5 Testis 13 0 1.8 
6 Colon 5 1 2.0 

x — s.d. of testis samples = 6.68 ± 5.29 ng/g wet weight. 

I able 2. Cffect of heat (55°C for varying periods of time) on apparent hl'KL 
immunoreactivity in human tissues 

Tissue I issue Apparent hl'KL immunoreactivity ng/ml 
N° type extract or solution 

0 min 15 mm 30 min 60 mm 120 min 

I Testis 51.4 
3 Testis 64.3 
4 Testis 2 1 9 
6 Colon 6.2 

25 ng pure 
hl'KL (Serono) 23.8 

1.6 1.6 1.6 1.6 
1.6 1.6 1.6 16 
1.6 1.6 1.6 1.6 
V9 1.6 1.6 16 

27 7 21.8 23.2 29.2 

I lie lowest concentration of the standard used is 1.6 ng 

human testis within 15 min and of colon 
samples within 30 min. Exposure of purified 
hl'KL to these condit ions resulted in no 
appreciable loss of immunoreactivity (Table 2). 
The tissue hPRL-l ike material demonstrates a 
dose response curve parallel to the s lope of 
purified h P R L (Fig. I). 

Discussion 

Unlike hCG, purified h P R L proved to be labile 
to TLCK (2 mg/assay tube) and heat at 90°C for 
20 min. These procedures, therefore, cannot be 
used to discriminate be tween apparent and real 
prolactin immunoreactivity. However , milder 
heat at 55°C for 15-30 min which d o e s not 
reduce the immunoreactivity of native h l 'KL 
completely destroys the apparent hl 'KL activity 

in normal human tissues. The TLCK interfer-
ence with the purified l iPRL standard curve is 
probably due to its overloading effect on the 
RIA system. Serine proteases (trypsin, 
chymotrypsin and substilisin) interfere with 
peptide hormone RIA by digesting the radio-
ligands (Richcrt & Ryan. 1977). TLCK 
prevents this digestive hydrolytic process by 
inhibiting the proteases (Segal el a I.. 1978). 
This is the mechanism of action of TLCK in the 
RIA system. 

These various observations clearly demonstr-
ate that the presence of apparent polypeptide 
hormone immunoreactivity in normal human 
tissues probably represents a non-specific 
phenomenon which is due almost entirely to 
tissue enzymes . 

Positive identification of polypeptide hor-
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-v "I I 1 1 1 1 1 
•V 12 C> 25-0 50-0 100-0 200 0 
•«'uv p'fioiiiti ot til invoe exiroct per tube 

F'|; »'it• u h v ' s ft>r human prol ictin and unhealed normal human tissue extracts. 

I M M . - J on radioligand assays ( R I A or 
PKA X with or without a demonstrat ion of 
dose response curves showing parallelism with 
pu<ificd parent hormone can 110 longer he 
cons idered valid in the light of the findings of 
this study and our previous study ( A d e j u w o n & 
Segal , 198-4). I claim that prolactin has proved 
undetectable in the tissues s o far examined . 

The relative ease with which heat destroys 
human prolactin (results of this study) com-
pared to hCG (results of our previous study) 
( A d e j u w o n & Segal , 1984) can be expla ined on 
the basis of the absence of carbohydrate moiety 
in prolactin, unlike hCG. This carbohydrate 
moiety in hCG confers s o m e degree of stability 
on the molecule . This theory is based o n the fol-
lowing lines of ev idence (i) Mori (1970) had 
shown that removal of carbohydrate moiety 
from hCG by cither treatment with neuramin-
idase or acid hydrolysis causes a decrease in the 
in vivo biological activity of the hormone , (ii) 
The extent of this de-silation is related to the 
degree of decrease in biological activity, (iii) 
Intact hCG molecule is not a f fec ted immuno- v 

logically by heat ( A d e j u w o n & Segal , 1984) 
whereas prolactin with n o carbohydrate content 
is labile to heat (present study results). Spiking 
of tissue samples with purified h o r m o n e prior to 
hormone extraction or use of acid extraction of 

the tissue hormone yielded extremely low and 
inconsistent results hence they were 
abandoned. The method reported in this study 
had been previously used for hCG ( A d e j u w o n 
& Segal , 1984; Segal ct al1978). 
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