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SUMMARY 

Sepharose-coupled antibodies to human placental lactogen 
(HPL) were able to remove more than 99% of monkey growth 
hormone (MGH) pr'esent in incubation media or tissue homo- 
genates of monkey pituitaries. However the potency of prol- 
actin in these fractions remained unaltered or even increas- 
ed after the immunoadsorption of monkey growth hormone. 

The inability to separate primate pituitary growth horm- 

one activity from prolactin activity has led to the view 

that, in primates, the pituitary gland secretes only one 

hormone, growth hormone, which mediates both hormonal act- 

ivities. In our studies in which monkey and human pituit- 

aries were incubated in vitro with 3H-leucine (l-31, we 

found that the principal radioactive protein released into 

the media was virtually identical to human growth hormone 

(HGH) in molecular weight and electrophoretic mobility. 

However, immunologically most of the radioactive proteins 

in the media cross-reacted with antisera to ovine prolactin 

(OPr) and not with antisera to human growth hormone (4). 

This finding led us to conclude that the radioactive protein 

which was immunologically related to ovine prolactin was 

primate prolactin. These results also suggested that it 

should be possible to separate growth hormone from prolactin 
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by affinity chromatography, an immunologic method which has 

proven successful for the purification of enzymes and horm- 

ones (5-9). We have coupled specific antibodies to human 

placental lactogen to Sepharose and have used this immuno- 

adsorbant to remove monkey growth hormone from pituitary 

fractions, without significant loss of prolactin activity. 

This procedure for the first time provides a reliable 

method for separating primate prolactin and growth hormone 

and offers unequivocal evidence for the separate existence 

of the two hormones. 

METHODS AND MATERIALS 

Preliminary studies indicated that antibodies to human 

placental lactogen could effectively bind monkey growth 

hormone. Sheep were immunized with purified human placent- 

al lactogen (HPL) (10) and specific antibodies to HPL were 

isolated by immunoadsorption as outlined below. 

Preparation of Immunoadsorbants: (a) HPL-Sepharose - 

100 ml of Sepharose 4 B (Pharmacia) were activated with 

cyanogen bromide (Eastman) as outlined by Cuatrecasas et 

al (11) and coupled to 1000 mg of HPL in 100 ml 0.1 M 

NH4HC03 (pH 8.5) by rotation at 4°C for 24 hrs. The immuno- 

adsorbant was extensively washed until no further proteins 

were eluted. Sheep antisera to HPL, diluted 1:7 in .05 M 

Tris-HCl (pH 7.4) buffer, was passed through this Sepharose 

coupled HPL column at a rate of 30 ml/hr at 4'C until 

significant antibody binding activity appeared in the ef- 

fluent. The column was extensively washed with buffer to 

remove non-specifically adsorbed serum proteins. Elution 

of the adsorbed antibody was performed with 4 M KSCN in 

phosphate buffered saline (pH 7.0) as reported by Dandliker 
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et al (12). The specific high affinity antibodies to HPL 

which were eluted were immediately diluted to 0.5 M SCN, 

dialyzed and concentrated (Amicon, UM-10 Membrane) until 

1 ml of anti-HPL antibody concentrate was able to bind 

4 to 5 mg of HGH. The binding capacity was determined 

using the method outlined by Suwa and Friesen (13). 

(b) Anti-HPL Sepharose - Concentrated anti-HPL antibody 

(3 ml), containing 205 mg of protein with a total HGH 

binding capacity of 15 mg, was coupled to 10 ml activated 

Sepharose at pH 8.5 with an efficiency of coupling of 

96%. The anti-HPL Sepharose was washed extensively as 

described for the HPL-Sepharose. Separate 1 ml aliquots 

of this immunoadsorbant were utilized to remove monkey 

growth hormone (MGH) from monkey pituitary incubation 

media and tissue homogenates. 

Monkey Pituitary Incubation Media and Tissue Homogenates: 

Incubation media and tissue homogenates from male, 

pregnant or lactating Rhesus monkey pituitary glands which 

had been fractionated by gel filtration on Sephadex G-100 

were used in these experiments (1,3,4). As shown in 

Figure 1, after gel filtration one major radioactive protein 

peak was obtained that had the same elution volume as MGH. 

Aliquots of the fractions which contained the radioactive 

protein peak were passed through small (1.0 cm) columns 

of anti-HPL Sepharose. The following determinations were 

made prior to and after immunoadsorption: 

1) 3 H-proteins were counted in Bray's solution (14) in a 

Packard tricarb liquid scintillation counter, 2) total 

proteins were measured by fluorescence using an Aminco- 

Bowman Spectrophotofluorometer with excitation at 278 rnp 
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Fig. 1. Gel filtration on Sephadex G-100 of the medium 
obtained after 24 hr. incubation of pregnant monkey pit- 
uitary glands using 0.1 M NH4HC03 as buffer. The distrib- 
ution of proteins, MGH, 3H-proteins and 3H-MGH is shown. 
The latter was determined by immunoprecipitation of aliquots 
of each fraction with antibodies to HPL. A single large 
radioactive protein peak (tubes 22-29) encompasses the 
tubes containing MGH. 

and emission at 350 rnp using HGH or HPL as standards, 

3) monkey growth hormone and prolactin were determined by 

radioimmunoassay (15) using HGHl and ovine prolactinl as 

standards respectively. Prolactin activity was assayed 

by pigeon crop sac assay (16) using ovine prolactin 

N.I.H. P-S7 (24.3 p/mg) as standard. 

RESULTS AND DISCUSSION 

Table I shows the results obtained when fractions of 

monkey pituitary incubation media and tissue homogenates 

after gel filtration on Sephadex G-100 were passed through 

1 ml aliquots of anti-HPL Sepharose. These columns were 

capable of removing more than 99% of monkey growth hormone 

1 _ Gifts of Endocrine Study Section, NIH, with potencies of 
1.45 p/mg for NIH-HGH c-1216 and 30.3 p/mg for NIH P-S9. 

1071 



EX
PT

. 
NO

. 

1 2 3 

z 
4 

I3
 

5 6 7 

TA
BL

E 
I 

- 
M

O
NK

EY
 

PI
TU

IT
AR

Y 
IN

CU
BA

TI
O

N 
M

ED
IA

 
AN

D 
TI

SS
UE

 
PA

SS
ED

 
TH

RO
UG

H 

'S
O

UR
CE

 
PI

TU
IT

AR
Y 

,P
RO

TE
IN

 

-i 
NO

. 
O

F 
PI

TU
IT

AR
IE

S 
I 

3 
M

AL
E 

1 
M

ED
IA

 

5 
PR

EG
NA

NT
 

: M
ED

IA
 

4 
PR

EG
NA

NT
 

M
ED

IA
 

3 
LA

CT
AT

IN
G

 
M

ED
IA

 

11
 

PR
EG

NA
NT

 
:T

IS
SU

E 

2 
PR

EG
NA

NT
 

: 
M

ED
IA

 

10
 

PR
EG

NA
NT

 
M

ED
IA

 

AN
TI

-H
PL

 
SE

PH
AR

O
SE

 
CO

LU
M

NS
 

PE
RC

EN
T 

UN
AD

SO
RB

ED
 

BY
 

PR
O

TE
IN

 

40
%

 

70
%

 

65
%

 

45
%

 

57
%

 

61
%

 

65
%

 

a.
 

A 
- 

Ap
pli

ed
 

to
 

Se
ph

ar
os

e 
Co

lu
m

ns
 

;E
PH

AR
O

SE
 

3H
-P

RO
TE

IN
 

41
%

 

90
%

 

63
%

 

24
%

 

-e
 43

%
 

63
%

 

T 
M

G
H 

.0
6%

 

.4
2%

 

.9
1%

 

.0
2%

 

.0
3%

 

.3
a%

 

,O
O

%
 

PO
TE

NC
Y 

O
F 

M
O

NK
I 

PR
O

LA
CT

IN
 

RA
DI

O
IM

M
UN

O
AS

SA
Y 

BI
O

AS
SA

Y 
IU

/m
g 

IU
/m

g 
(9

5%
 

C
.L

.1
 

b.
 

U 
- 

Un
ad

so
rb

ed
 

by
 

Se
ph

ar
os

e 
Co

lu
m

ns
 

C.
 

ND
- 

No
t 

De
te

rm
in

ed
 

d.
 

No
t 

ca
lcu

la
te

d 
du

e 
to

 
no

n-
pa

ra
lle

l 
slo

pe
 

of
 

re
sp

on
se

 

e.
 

No
t 

in
cu

ba
te

d 
wi

th
 

3H
-le

uc
in

e 

Ab
” 0

.0
2 

U 
N

.D
.c

 

A 
0.

43
 

U 
1.

33
 

A 
0.

86
 

U 
N

.D
. 

A 
0.

46
 

U 
0.

51
 

A 
1.

84
 

U 
1.

83
 

A 
1.

80
 

U 
2.

89
 

A 
3.

78
 

U 
5.

01
 

N
.D

. 
N

.D
. 

1;
::.

 
(1

1.
0 

- 
15

.6
) 

3.
7 

( 
3.

2 
- 

4.
0 

( 
4.

;; 

N
.D

. 
N

.D
. 

3.
5 

( 
3.

0 
- 

4;
2)

 
4.

1 
( 

3.
6 

- 
4.

6)
 

N
.D

. 
N

.D
. 

N
.D

. 
N

.D
. 



Vol. 42, No. 6, 1971 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

in all experiments. Despite this loss of growth hormone, 

the potency of prolactin in the unadsorbed fractions act- 

ually increased by both bioassay and radioimmunoassay. 

Figure 2 shows that the dose response curve of the monkey 

pituitary fractions paralleled the ovine prolactin standard 

curve in the bioassay. In the virtual absence of monkey 

growth hormone prolactin activity as high as 13.1 IU/mg 

(experiment 2) was obtained although the usual biopotency 

attained was approximately 4 IU/mg. Immunologic potencies 

varied from 0.5 IU/mg to 5 IU/mg in pregnant media to 

almost negligible in male pituitary media. 

Affinity chromatography with Sepharose coupled antibody 

MONKEY PITUITARY PROTEIN ug/SITE 

9 
4 6 12 16 

6 

/ 

I . pg/SITE 

I 2 4 6 s 
IWSITE 

0.025 0.05 0.1 0.15 0.20 

OVINE PROLACTIN (OPr) 

Fig. 2. Increase in pigeon crop-sac area (CM21 in respon- 
se to ovine prolactin (OPr) standard at four dose levels 
and four monkey pituitary preparations at 2 doses each. 
Each point is the mean of 5 hemicrop area responses at 
two sites. The monkey preparations are identified accord- 
ing to Table I. 
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to HPL is the first reliable method which has been describ- 

ed for obtaining primate pituitary protein preparations 

free of growth hormone, but with significant prolactin 

activity by bioassay and immunoassay. In preliminary exp- 

eriments we have observed that this method is also satisf- 

actory for isolation of human prolactin. Using these fract- 

ions, antisera have been obtained which are capable of 

distinguishing primate prolactin from growth hormone in a 

radioimmunoassay for prolactin (15). We have demonstrated 

that it is possible to separate monkey growth hormone from 

prolactin by taking advantage of the immunologic specific- 

ity of each hormone. It will now be feasible to obtain 

sufficient amounts of primate prolactin, both monkey and 

human, free of growth hormone for more complete chemical 

and biological characterization. 
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