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Human chorionic gonadotropin (HCG) ob-
tained from the urine of pregnant women is
generally used in studying the physicochemi-
cal properties and the metabolic effects of
gonadotropin of human placenta (1-6). The
HCG is capable of inducing ovulation asso-
ciated with uterine stimulation, increase in
ovarian weight and follicular hemorrhages
(1-6). The production of follicular hemor-
rhages has been attributed either to pituitary
follicle-stimulating hormone (FSH) occur-
ring as a contaminant (2-4) or, to an intrin-
sic follicle-stimulating property (5). It has
been suggested that HCG occurs as a com-
plex since several fractions having different
degrees of activities are obtained during the
purification procedure (7-9).

Only a few reports have been published on
the characteristics of gonadotropin isolated
from human placenta (10). The decline of
urinary gonadotropin with the duration of
pregnancy has deterred attempts to isolate
gonadotropin directly from human term pla-
centa (6, 11). In the present paper, a
procedure for the isolation of gonadotropin
from human term placenta is presented. The
gonadotropin activity and potency were as-
sayed and compared with HCG.

Materials and Methods. Preparation of
crude gonadotropin. Human term placenta
was obtained immediately from the delivery
room and washed with 0.85% saline. All sub-
sequent steps were performed in the cold
(4-5°). The vessels were cut open, clots were
removed, and vessels were perfused and
washed with 0.85% saline. The placenta was
cut into pieces, passed through a meat grind-
er, and homogenized in 0.85% saline (g/2 ml)
in a Waring Blendor at full speed for 5 min.
The homogenate was filtered through coarse
and fine stainless steel sieves and the filtrate
centrifuged at 10,000¢ for 30 min. The super-

natant fraction was adjusted to pH 5.5 with
glacial acetic acid, stirred in the cold for 2 hr
and centrifuged at 10,000g for 30 min.

To the supernatant solution, solid ammoni-
um sulfate was added slowly to a concentra-
tion of 3.0 molality under constant stirring.
After standing overnight, the supernatant so-
lution was removed by suction and centri-
fuged at 10,000g for 10 min. The sediment
was dissolved in distilled water (10% of
original volume). The pH of the mixture was
adjusted to 5.5 with glacial acetic acid and
centrifuged at 10,000g for 15 min. Ammoni-
um sulfate was added to a concentration of
3.0 molality and the mixture was centrifuged
at 10,000g for 10 min. The supernatant solu-
tion was discarded. The sediment was dis-
solved in distilled water (5% of original vol-
ume) and stirred for 1 hr and centrifuged at
10,000¢ for 15 min. To the supernatant solu-
tion 2 vol of cold acetone were added, the
mixture was stirred for 30 min, and centri-
fuged at 10,000g for 15 min. The sediment
was resuspended in cold acetone, filtered, and
dried on a Buchner funnel. The acetone
powder was dissolved in water (g/10 ml)
stirred overnight and the solution centrifuged
at 10,000g for 15 min. Two vol of acetone
were added to the supernatant fraction,
stirred for 30 min, and centrifuged at 10,000g
for 15 min. The sediment was resuspended
in cold acetone, filtered, and dried on a
Buchner funnel. The acetone powder was dis-
solved in water (g/10 ml), stirred overnight,
and centrifuged at 10,000¢ for 15 min. The
supernatant solution was lyophilized. The
dried product was designated as crude human
placental gonadotropin (HPG), placed in a
desiccator, and stored in the cold. The mean
yield was about 1.5 g/placenta.

Gel filtration. Weighed samples of the lyo-
philized HPG preparation was dissolved in 3
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M NaCl (100 mg/ml), stirred overnight, and
the solution was centrifuged at 15,000¢ for 10
min. The supernatant fraction was placed on
a Sephadex G-100 column (3.0 X 140 cm)
which was previously equilibrated and
washed with 3 M NaCl. The column was
eluted with 3 M NaCl. Fractions were col-
lected and the absorbance was read at 278
my. Three distinct peaks were observed (Fig.
1). The tubes under each peak were pooled
and dialyzed against distilled water until the
diffusate gave a negative test with 1% silver
nitrate solution. The retentate was lyophil-
ized and assayed for gonadotropic activity.
The two fractions with activities were dis-
solved in 3 M NaCl (100 mg/ml) and gel
filtration repeated as described above. Frac-
tions were collected, measured for absor-
bance, pooled, dialyzed, lyophilized, and as-
sayed.

06

Absorbance (278 my)

04r

02r

) S R,

o] 20 40 60 80
Fractions —
F1c. 1. Gel filtration of human placental gonado-
tropin on Sephadex G-100 (3.0X 140 cm). Void vol-
ume was 335 ml. Each fraction contained 6.5 ml and
was collected at a rate of about 3040 ml/hr. A sam-
ple containing 210 mg of crude HPG dissolved in 3
ml of 3 M NaCl was applied to the column with a
recovery of 71%. The protein content of the pooled
samples of the three major peaks were 10, 35, and
76 mg for the initial, HPG-A and HPG-B, respec-
tively.
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Bioassay. The gonadotropic activity was
assayed as described by Kikutani and To-
kuyasu (12). Each immature mouse (21
days) was injected subcutaneously with 0.1
ml of samples dissolved in 0.85% NaCl solu-
tion at intervals of 12 hr for five doses. The
mice were killed 72 hr after the first injec-
tion. The uteri were weighed and the ovaries
were observed for hemorrhagic spots. Protein
was determined by the spectrophotometric
method (13, 14). Antuitrin “S” (500
units/ml) purchased from Parke, Davis and
Co., Detroit, Michigan, was used as HCG in
the assay.

Results. Figure 1 shows the pattern of gel
filtration of crude HPG on Sephadex G-100
column. The pooled sample from the initial
peak had none to minimal biological activity.
The latter two peaks showed gonadotropic
activities and were designated as HPG-A and
HPG-B, respectively. The mean body and
uterine weights of the immature mice were
149+1.7 g and 9.4=+2.8 mg, respectively.
The doses ranging from 13 to 400 pg of
HPG-A and from 12 to 180 pg of HPG-B
were assayed (Table I). The minimal dose of
the crude HPG, HPG-A, and HPG-B which
induced a significant increase in uterine
weight (2 SD) was 65, 21, and 63 pg, respec-
tively. Ovarian hemorrhage was not observed
in any of the mice injected with HPG. In
contrast, ovarian hemorrhages were consis-
tently produced with the administration of
2.5 units of HCG/mouse.

Discussion. The result of the present study
that HPG did not produce ovarian hemor-
rhages when administered to immature mice
supports the contention that the usual prepa-
ration of HCG is probably contaminated with
pituitary FSH rather than due to an intrin-
sic follicle stimulating property (1-6). Dur-
ing the purification of HCG these contami-
nants may not have been separated (7, 9,
15-17). An alternate explanation is that HPG
may be a precursor and distinct from HCG.
It is possible that at very high doses of HPG,
or with more potent material, ovarian hem-
orrhages may be induced.

HPG-A and HPG-B were obtained fol-
lowing gel filtration and may be variants
(isochormone) or subunits of placental go-
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TABLE I. Effect of Human Placental Gonado-
tropin on Mouse Uterine Weight and Ovary.”

Increasein Ovarian
uterine wt  hemor-
(2 SD) rhages

Materials Total dose

HCG 0.25IU

2.5

400 ug
149

80

65

27

16

13

HPG-A 103
52
47
21
9.4
4.0
1.9

HPG-B 179
175

80

63

47

35

12

0

Crude HPG
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“ Each group was composed of 3-5 mice. See text
and Fig. 1 for designation of crude HPG, HPG-A
and HPG-B.

nadotropin, The lack of interconversion of
HPG-A and HPG-B following subsequent
purification which included dialysis, lyophili-
zation, and gel filtration suggests that they
are variants rather than subunits or dimers.
Summary. Gonadotropin was isolated from
human term placenta by precipitation with
acetone and ammonium sulfate and by gel
filtration on Sephadex column. The product
was designated as human placental go-
nadotropin (HPG). The HPG induced an in-
crease in uterine weight without producing
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ovarian hemorrhages. The result suggests that
HPG and human chorionic gonadotropin
may be different forms of chorionic go-
nadotropin. '
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