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Chromatographic, immunochemical and electrophoretic 
studies of human uterotrophic placental factor (hUTPF) 
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The human uterotrophic placental factor (hUTPF) is a protein obtained from 
human term placentae and acts on uterine growth, mammary gland, and blastocyst 
development and implantation. In the present work, we further define some 
molecular characteristics of hUTPF using chromatographic, electrophoretic and 
immunochemical methods. 

It is concluded that in human term placenta a high molecular weight hUTPF is 
present, bound to albumin and immunoglobulins, which could represent a storage 
or transport form of this factor. hUTPF presents several molecular forms, one of 
them of270 kDa and others of approximately 90 kDa and 27 kDa. 

INTRODUCTION 

Beas et al. (1) have reported in extracts of 
human term placenta the existence of a 
protein factor which is capable of provoking 
the growth of the uterus of prepuberal female 
mice. It has been called human uterotrophic 
placental factor (hUTPF). 

It is now known that hUTPF is a protein 
obtained from human term placenta that 
stimulates growth and DNA synthesis in the 
uterus (2). This substance exerts also a 
similar action to that of prolactin on the 
p igeon crop sac and it inhibi ts the 
development of the mammary gland induced 
by estrogens and progesterone in rats (6, 7, 
8). These effects are not due to possible 
contaminants such as estrogen, progesterone 
and chorionic gonadotrophin, substances that 
stimulate the organs mentioned above. In 
addition, hUTPF has been shown to produce 
effects both on the blastocyst and on im­
plantation (17, 18, 19). The presence of a 
similar protein in bovine term placenta has 
been recently demonstrated (4, 5). So far, 
the act ive p lacenta l fraction has been 
obtained from normal term placentae by 
acetic acid extract ion and filtration in 
Sephadex G-75. 

The present work shows the results of 
experiments with native hUTPF, using 
chromatograph ic and e lec t rophore t ic 
analyses, as well as immunochemical and 
biologic activity studies, which allow further 
characterization of hUTPF. 

METHODS 

Columns CI0/40, C26/100, K50/100, XK50/ 
100, K9/60, K16/70 from Pharmacia-LKB 
(Uppsala, Sweden) were used in chromato­
graphic fractionations. All chromatographic 
separations were done at room temperature 
with descending flow maintained with a 
peristaltic pump. UV detectors, power 
sources, 6520-8, 6420-4 and 2112 recorders, 
fraction collectors Ultrorac 7000 and Helirac 
2210, and peristaltic pumps were used, all 
from Pharmacia-LKB. 

Prote in de te rmina t ions were done 
according to Lowry et al. (14). 

The molecular weight (MW) standards 
were from Pharmacia-LKB and from Sigma. 
Sephadex, Sephacryl, Sepharoses, octadecyl 
silica gel, Protein A-peroxidase and 4-C1-1-
naphthol were supplied by Sigma. Immuno­
globul in ant iserum was obta ined from 
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Instituto de Salud Pública de Chile. The rest 
of the reagents were of analytical grade. 

Preparation of native hUTPF 

Nat ive h U T P F was obta ined in our 
laboratory from human term placenta as 
described elsewhere (1), with the following 
modifications: sections of similar size from 3 
term placentae were washed and homo­
genized with 0.15 M NaCl (4 ml/g tissue); 
this saline homogenate was lyophilized and 
subjected to extraction with 0.1 N acetic acid 
(40 ml/g dry powder). The suspension was 
left under continuous horizontal stirring at 
4° C for 16 h; it was then filtered and 
lyophilized and a placental acetic extract 
(A.E.) was obta ined. The A.E. (2 g) , 
dissolved in 0.1 N acetic acid, was chromato-
graphed on Sephadex G-75. The active 
fractions obtained were lyophilized. 

Preparation of anti-UTPF sera 

Antiserum to native hUTPF was obtained 
using the method of Vaitukaitis et al. (22), 
by immunization of New Zealand virgin 
female rabbits with native hUTPF. The 
serum obtained was absorbed with a pool of 
non-pregnan t women sera to remove 
antibodies against non-specific antigens of 
gestation. Immunological studies against 
hUTPF were carr ied out by double 
immunodiffusion (15) using this antiserum, 
and the presence of a single precipitation 
band was observed. The antiUTPF Sephadex 
G-200 serum was obtained using UTPF-1 
Sephadex G-200 as the antigen (see below); 
this antiserum was absorbed with non­
pregnant woman serum and it was purified 
by the caprylic acid method (20). The IgG 
fraction obtained from antiserum antiUTPF-1 
Sephadex G-200 was purified by immuno-
adsorpt ion with oc tadecyl sil ica gel , 
according to the method of Chiong et al. (9). 

Uterotropic action 

The biological effect of the placental protein 
on uterus weight was determined by the 
method of Klinefelter et al. (12). Prepuberal 
19-21 day-old female mice (Balb/c strain) 

were injected intraperitoneally with three 
doses of the placental protein at 24 h 
intervals and sacrificed 72 h after the first 
injection. The uteri were carefully dissected 
and immediately weighed on a precision 
microtorque balance to 0.2 mg accuracy. 

Chromatographic methods 

The fraction called native hUTPF was 
subjected to the following chromatographic 
analyses: ion exchange chromatography in 
DEAE Sephadex A-25, affinity chromato­
graphy (Sepharose 4B-CNBr and Con-
canaval in A-Sepharose 4B) , exc lus ion 
chromatography on Sephacryl S-300 sf and 
Sephacryl S 300 HR, and on Sephadex G-
200. Frac t ions des igna ted as UTPF-1 
Sephadex G-200 and UTPF-2 S-300 HR (see 
Results) were chromatographed on Conca-
navalin A Sepharose. The fractions thus 
obtained were dialyzed and lyophilized. 

Polyacrylamide gel electrophoresis (PAGE) 

The method of Laemmli (13) with some 
modifications was followed. 10 x 9.5 cm 
plates with 1.2 mm thick spacers were used. 
The resolution gel was 12% acrylamide and 
the concentration gel was 4%. The sample 
was applied in 6 M urea. 

Gels in continuous linear gradients were 
performed according to Hashimoto et al. 
(11). The acrylamide concentration ranged 
from 4% to 12%; reducing and non-reducing 
conditions were used. 

Western-blot analysis 

Electroimmunotransference was carried out 
according to the method of Towbin et al. 
(21) with some modifications: transfer time, 
20 h; saturating solution, 5% lactose - 1% 
casein; conjugate , Prote in A bound to 
peroxidase. 

RESULTS 

Native hUTPF preparation 

Figure 1 A shows the first part of a Sephadex 
G-75 elution profile of a placental extract, as 
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descr ibed in Methods . We previous ly 
demonstrated that this material produces 
uter ine growth (2). Each fraction was 
assayed for uterotrophic activity and reaction 
against native UTPF antiserum. Both the 
u terot rophic response and the reaction 
against UTPF-As were positive in fractions 
36-57 . These fractions also conta ined 
variable amounts of immunoglobulin G 
(IgG) and albumin, which were determined 
in each fraction (radial diffusion). The 
pooled fractions 34-39 (shaded area) have 
been called "native hUTPF" and in this 
pooled fractions the uterotrophic activity was 
also determined. The uteri weights were 
6.5 ± 0.8 mg in control animals (n = 14) and 

9.7 ± 1.1 mg in nat ive h U T P F treated 
animals (n = 19) (p < 0.001). 

Ion exchange chromatography 

Figure IB shows the fractionation of native 
hUTPF on DEAE Sephadex A-25. Two 
fractions were eluted with ionic strength 0.25 
M NaCl (UTPF-1 DEAE and UTPF-2 
DEAE) and one with 2.0 M NaCl (UTPF-3 
DEAE). The immunochemical study of these 
fractions showed that all of them precipitated 
with the native UTPF antiserum. 

When mice were injected with the three 
fractions, either separately or together, all 
presented uterotrophic action (Table I). 

Fractions 
Uterotrophic 
activity 
R. against 
UTPF-As 
V. IgG 
V. Alb. 

35 40 45 50 55 60 65 70 

+ + + + + - - -

+ + + 4- + _ _ 
76 108 84 24 0.5 0 0 0 

119 18.2 510 739 543 267 287 5 3 

20 40 60 80 100 120 140 160 180 200 220 
Fract ions 

60 80 
Fractions 

Colum size 5.0 x 100 cm 1.6x42.5 cm 0 9 x 9 cm 0 9 x 55 cm 
Flow ra t e 135 ml /h 0.9 ml /min 35 m l / h 1 ml /mm Fraction volume 14 0 ml 3 2 ml 10 ml 3 2ml 

Fig. 1: Elulion profiles of hUTPF subjected to different chromatographic separations. A. Sephadex G-75; 2 g of acetic extract 
in 0.1 N acetic acid. Shaded zone corresponds to so called native hUTPF. B. DEAE Sephadex A-25; 8 mg native hUTPF in 
0.01 M sodium glycinate, 0.25 M and 2.0 M NaCl, pH 9.5. C. Sepharose 4-B CNBr coupled to immunoglobulin antiserum; 
native hUTPF, 2.5 mg protein, in 0.001 M phosphate buffer, pH 7.6. D. Concanavalin A Sepharose; 40 mg of native hUTPF in 
0.02 M tris HC1, 0.2 M NaCl, pH 7.4, followed by 0.2 M alpha-D-methylmannoside in the buffer. 
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TABLE I 

Uterotrophic activity of chromatographic fractions 
of native hUTPF on DEAE-Sephadex A-25 

Fraction Uteri weight (mg) n P vs. control* 

Control 6.5 ± 1.0 16 
1 9.3 ± 1.0 6 < 0.005 
2 9.9 ± 1.0 18 < 0.005 
3 10.3 ± 0.4 4 < 0.005 

1 + 2 + 3 (pooled) 8.1 ± 0.4 6 < 0.005 

Means ± SD's . 
Control = NaCl 0.15 M. 
* Student's /-test. 

Sepharose 4B-CNBr affinity chromatography 

Figure 1C shows the chromatography of 
nat ive hUTPF on Sepharose 4 B - C N B r 
coupled to immunoglobulin antiserum (Igs-
As). Both peaks obtained, UTPF-1 CNBr and 
UTPF-2 CNBr, showed immunologica l 
activity against UTPF-As, and no reaction to 
Igs-As or albumin-As (double immuno­
diffusion). The Sepharose-bound protein 
fraction (UTPF-3 CNBr), later eluted with 
0.001 M HC1, reacted against Igs-As and 
a lbumin-As but not against UTPF-As . 
Assays of uterotrophic activity showed that 
fraction UTPF-1 CNBr had no detectable 
biological activity. Fraction UTPF-2 CNBr 
had an uterotrophic response similar to that 
of the original batch (native UTPF). Uteri 
weights were : 5.7 ± 0.4 mg in control 
animals (n = 3), and 7.3 ± 0.8 mg in UTPF-2 
CNBr treated animals (n = 14) (p < 0.001). 

Affinity chromatography on Concanavalin 
A-Sepharose 4 B 

Figure ID shows the elution profile of native 
hUTPF chromatographed on Concanavalin 
A-Sepharose 4 B (Con A). Three peaks were 
obtained: UTPF-A Con A and UTPF-A' Con 
A are not retained by Con A and correspond 
mainly to immunoglobulins and albumin, 
respectively. The third peak, UTPF-B Con A 
was desorbed by the addition of alpha-
methyl-D-mannoside. UTPF-B Con A did 
not present immunological reaction against 

immunoglobulin or albumin antisera (data 
non shown) and this fraction retained 
s ignif icant u te ro t rophic act ivi ty . Uteri 
weights were: 5.6 ± 0.6 mg in controls 
(n = 5) and 9.7 ± 1.7 mg in UTPF-B Con A 
treated animals (n = 7) (p < 0.001). The 
UTPF-B Con A fraction subjected to 
electrophoresis in the presence of SDS 
resolved into 6 bands: one that did not enter 
the gel and 5 fractions with M W ' s of 
approximately 10 to 70 kDa (Fig 3, lane 2). 

Native hUTPF fractionation on Sephacryl 
S-300 sf 

Figure 2A shows the elution profile of native 
hUTPF on Sephacryl S-300 sf. Two peaks 
were resolved; one of them is excluded from 
the gel. The identification of the eluate by 
double immunodiffusion showed that the 
first peak contained hUTPF and immuno­
globulin G (IgG) and the second peak, 
hUTPF and albumin (data not shown). 

Fractionation of UTPF-B Con A on 
Sephacryl S-300 sf 

When fractionating on Sephacryl S-300 sf 
the fraction B eluted from the Con A column 
(subjected to dialysis, lyophilization and 
dissolution in PBS), three elution peaks were 
obtained (Fig 2B). The M W ' s of these 
fractions estimated from their Kav were 
> 440, 60 and 25 kDa, respectively. The 
eluates collected were separated into frac-
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tions designated as: UTPF-B Con A, 1 S-
300; UTPF-B Con A, 2 S-300, and UTPF-B 
Con A, 3 S-300, which were dialyzed and 
lyophilized. The material obtained from 
lyophi l iza t ion was redissolved and its 
immunochemical reaction to specific antisera 
was determined. In all cases one single 
precipitation band was obtained against the 
native antiUTPF serum (data not shown). 

Fractionation of native hUTPF on Sephadex 
G-200 

When native hUTPF was chromatographed 
on Sephadex G-200 and eluted with PBS pH 
7.4, an elution profile with 3 peaks was 
obtained (Fig 2C). The first peak called 
UTPF-1 Sephadex G-200 was excluded from 
the gel and its MW was > 200 kDa. The 

Fig. 2: Elution profiles of hUTPF subjected to different chromatographic separations. A and B. Sephacryl S-300 sf in 0.01 M 
sodium phosphate buffer, pH 7.8,0.5 M NaCl, 0.02 % NaN3; 38 mg of native hUTPF were charged in A, and 7.6 mg of UTPF-
B Con A in B. C. Sephadex G-200; 100 mg of native hUTPF in 0.01 M phosphate buffer, pH 7.4. D. Sephacryl S-300 HR in 
0.1 M acetic acid; 20 mg of native hUTPF. 
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ant iserum prepared with this fraction 
(antiUTPF Sephadex G-200) did not show 
reaction to albumin or to immunoglobulin on 
double diffusion plates. 

Fractionation of native hUTPF on Sephacryl 
S-300 HR 

Figure 2D shows native hUTPF chromato-
graphed on Sephacryl S-300 HR and eluted 
with 0.1 M acetic acid. A very small fraction 
which elutes on a volume close to Vo and a 
main fraction called UTPF-2 S-300 HR with 
a MW of approximately 270 kDa were 
observed. 

Poly acrylamide gels 

1 B . « 

1 S 3 

Fig. 3: SDS polyacrylamide gels of different fractions of 
hUTPF. 1. Native hUTPF. 2. UTPF B Con A. 3. UTPF-1 
Sephadex G-200. 

Figure 3 shows that native hUTPF presents at 
least 10 bands on polyacrylamide gels 
(PAGE) with MW's ranging from 10 to 200 
kDa (lane 1); UTPF-B Con A has 6 bands 
with a non-resolved zone (lane 2), and 
UTPF-1 Sephadex G-200 shows a large band 
on top and at least three bands that enter the 
gel (lane 3). 

Figure 4 summarizes the results obtained 
in gels on gradients for native hUTPF, 
UTPF-1 Sephadex G-200 and UTPF-2 S-300 
HR. At non- reduc ing condi t ions , it is 
observed that UTPF-1 Sephadex G-200 
enters the fractionating gel and is resolved 
giving a MW of approximately 270 kDa (Fig 
4A1). Under the same conditions, UTPF-2 S-
300 HR presents a band of higher intensity 
whose electrophoretic mobility is equal to 
that of UTPF-1 Sephadex G-200 
(approximately 270 kDa) and several bands 
of lower MW's (Fig 4 A3). 

When these gels are subjected to reducing 
conditions, it may be observed that the 270 
kDa band persists both in native hUTPF and 
in UTPF-1 Sephadex G-200, as well as in 
UTPF-2 S-300 HR, but at lower intensity, 
while two bands of higher intensity appear 
with approximate MW's of 90 kDa and 27 
kDa, respectively (Fig 4B1, B2, B3). 

Reaction of UTPF to antiUTPF-1 Sephadex 
G-200 antiserum 

On double immunodiffusion, antiUTPF-1 
Sephadex G-200 serum purified by preci-

M 
•4 

tcOa 

4 4 3 

B B 
4 3 

Fig. 4: 4-12% gradient PAGE-SDS of several fractions of 
hUTPF. A. Without 6-mercaptoethanol. B. With 5% B-
mercaptoethanol. 1. Native hUTPF. 2. UTPF-1 Sephadex G-
200. 3. UTPF-2 S-300 HR. Arrow indicates a band that 
corresponds to 270 kDa. 

pitation with caprylic acid was reactive only 
to native hUTPF, but did not react to the 
remaining fractions eluted from Sephadex G-
75. Furthermore, in double immunodiffusion 
precipitation reaction, this antiserum reacts 
to its antigen (UTPF-1 Sephadex G-200) and 
reacts to UTPF-2 S-300 HR, and a con­
tinuous and single precipitation line was 
observed (data non shown). 

On PAGE, the antiUTPF-1 Sephadex 
G-200 serum presents several bands. When 
purifying this antiserum with octadecyl silica 
gel, a single band is observed that coincides 
with one of the bands of the non-purified 
antiserum (155 kDa), and would correspond 
to IgG. In Western-blots, this antiserum 
recognizes mainly a high MW band of native 
hUTPF (Fig 5 B l ) . Also, in Western-blot of 
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the fraction UTPF-1 Sephadex G-200 
retained by Concavalin A (UTPF-1 Sephadex 
G-200, B Con A), and of the fraction of 
UTPF-2 S-300 HR retained by Concavalin A 
(UTPF-2 S-300 HR, B Con A), it is observed 
that the purified ant ibody ant iUTPF-1 
Sephadex G-200 also recognizes in both 
preparat ions the band that corresponds 
approximately to 270 kDa (Fig 6B1, B2). 

11. flflllP 

i s i a 

Fig. 5: Characterization of different fractions of hUTPF. A. 
PAGE-SDS. B. Western-blot with antiserum UTPF-1 
Sephadex G-200. 1. Native hUTPF. 2. UTPF-2 S-300 HR. 
Arrow indicates a band that corresponds to 270 kDa. 

A B A B 

. 443 

i *i e e 

Fig. 6: Characterization of several fractions of hUTPF. 
A. 4-12% gradient PAGE-SDS without B-mercaptoethanol. 
B. Westem-blot with antiserum UTPF-1 Sephadex G-200. 
1. UTPF-2 S-300 HR, B Con A. 2. UTPF-1 Sephadex G-
200, B Con A. Arrow indicates a band that corresponds to 
270 kDa. 

DISCUSSION 

Since its description and in keeping with the 
methods used for its preparation, hUTPF has 
been shown to correspond to a polypeptidic 
substance (1, 2). The present results were 
intended to further establish its molecular 
characteristics through chromatographic, 
e lectrophoret ic and immunochemica l 
methods. All the experiments were run using 
a pool of only the chromatographic fractions 
36 to 39 from placental extract fractionated 
on Sephadex G-75, a pool designated as 
native hUTPF. Uterotrophic and immuno­
chemical activity was detected from fractions 
35 to 56 of the mentioned preparation. The 
presence of serum albumin was lesser in the 
fractions selected. 

The studies with ion exchange 
chromatography (Fig IB) showed that native 
hUTPF can be fract ionated into three 
components. All these fractions show a 
similar uterotrophic activity and reactivity to 
the antiserum antiUTPF. Neither the utero­
trophic activity nor the immunochemical 
reactivity were affected by the process itself. 
This was demonstrated by mixing, dialyzing 
and lyophilizing the three fractions: they 
presented similar biological activity and 
reactivity against the antiUTPF serum as the 
native hUTPF. 

Chromatography on Sepharose 4B-CNBr, 
though with a low yield, achieved a good 
separation of the UTPF from serum albumin 
and immunoglobulins. 

Chromatography on Concavalin A, as well 
as producing preparations free from serum 
albumin and immunoglobulins, gave a better 
yield and preservation of uterotrophic and 
immunochemica l activi ty. The fraction 
retained by Concavalin A showed several 
bands on 12% PAGE-SDS gels: one that did 
not enter the gel and at least 5 more of MW's 
ranging from 10 to 70 kDa. 

Native hUTPF is obtained from exclusion 
chromatography on Sephadex G-75, in the 
fraction corresponding to Vo. Hence, its MW 
is > 70 kDa. PAGE-SDS of native hUTPF 
shows a heterogenous pattern which is not 
due exclusively to the presence of albumin 
and immunoglobulins, since the hUTPF 
fraction obtained by chromatography on 
Concavalin A -free of albumin and immuno-
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globulins- is also heterogenous, though to a 
lesser extent. 

Chromatography of the native hUTPF on 
Sephadex G-200 eluting with PBS yields 
three fractions: one of MW > 200 kDa and 
two smaller ones. When subjecting the 
fraction of high molecular weight to PAGE-
SDS, it is possible to observe a zone which is 
not resolved unless using gradient, in which 
case a band of 270 kDa and another of lower 
MW can be recognized. 

Using Sephacryl S-300 HR, another high 
resolution gel, native hUTPF in 0.1 M acetic 
acid elutes like a fraction of high MW 
(approximately 270 kDa) which on gradient 
PAGE-SDS shows a main band with similar 
e lec t rophoret ic mobil i ty and of higher 
intensity as compared with the fraction of 
high MW obtained on Sephadex G-200. It 
may then be stated that the fraction of high 
MW obtained at pH 3.0 by fractionation on 
Sephacryl S-300 HR and that of high MW 
obtained at pH 7.4 on Sephadex G-200 share 
common components. This is confirmed by 
applying gradient PAGE-SDS in reducing 
conditions. Both preparations showed bands 
of higher intensity and with MW of 90 kDa 
and 27 kDa, also present in native hUTPF. 

Of the eluted fractions from Sephadex 
G-75, only that called native hUTPF was 
recognized by an antiserum prepared against 
the fraction of high MW obtained by 
fractionation on Sephadex G-200. This 
antiserum, which recognizes its own antigen, 
also reacts to the fraction of higher MW 
obtained on Sephacryl S-300 HR. Using 
immunodiffusion, we observed the continuity 
of the precipitation lines of these three 
preparations with their antiUTPF serum. 
Thus, its immunochemical identity becomes 
evident. 

When using Western-blots, the antiUTPF 
serum 1 G-200 obviously recognizes its 
antigen but it also recognizes several bands 
of the native hUTPF, which is a more 
heterogenous fraction, indicating that the 
antibody is polyspecific. Nevertheless, when 
the purif ied ant iserum is subjected to 
gradient PAGE-SDS, it presents one main 
band, while on Western-blot it recognizes 
now in the native hUTPF the same band of 
270 kDa which is present in the fraction of 
high MW obtained on Sephadex G-200. This 

antibody also recognizes the same band on 
the fractions retained by Con A both from 
the high MW fraction obtained on Sephadex 
G-200 and from the high MW fraction 
obtained on Sephacryl S-300 HR, indicating 
that this purified antibody is more specific. 

Both the fractions of high MW obtained 
on Sephadex G-200 and on Sephacryl S-300, 
as well as native hUTPF, presented a fraction 
that was retained by Con A. On gradient 
P A G E - S D S , the fraction of h igh MW 
obtained on Sephadex G-200 and retained by 
Con A showed a band of 270 kDa and a 
smaller one. On the same electrophoretic 
system, the fraction of high MW obtained on 
Sephacryl S-300 HR and retained by Con A 
presented a band of 270 kDa and several 
more of smaller size. It is then postulated 
that the so-called native hUTPF is an 
aggregate of high MW formed by peptides 
with uterotrophic action, plus albumin and 
immunoglobulins. Fractionation by Con A 
would release the pept ides with UTPF 
biological activity from the albumin and 
immunoglobulins; in this way, it would be 
further exposed on electrophoresis to the 
denaturating action of SDS and urea, giving 
rise to the bands of lower MW. 

The presence of albumin and immuno­
globulins in the hUTPF preparation obtained 
by Sephadex G-75 f i l t rat ion could be 
ascribed to contamination. However, after 
applying different separation methods such 
as Sephadex chromatography and ion ex­
change chromatography, we always obtained 
several fractions with immunological and 
uterotrophic actions of UTPF, more or less 
aggregated with albumin and immuno­
globulins, except when using Con A and 
Sepharose 4 B - C N B r affinity chroma­
tography. In the last case the yield was very 
low. These findings suggest that the albumin 
and immunoglobulins found would not be 
just contaminants, easily removable by one 
of the methods used. In the light of these 
facts there could be two possible inter­
pretat ions: (a) that the complex UTPF-
albumin-immunoglobulins may be an artifact 
of the method; this is unlikely since in spite 
of applying a var ie ty of methods and 
exper imenta l condi t ions efficient in 
separating other protein mixtures, we always 
obtained an aggregate product; (b) that the 
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association UTPF-albumin-immunoglobulins 
would correspond to a form of biological 
storage in the placenta and/or of UTPF 
transport. The latter hypothesis seems more 
attractive, since the UTPF immunological 
reaction has been found not only in the 
maternal but also in the foetal side (3). The 
passage of UTPF into the foetus could be 
explained by the mechanism of pinocytosis 
described for the transport of high MW 
proteins (10). This idea would be supported 
by the experiments of Rachman et al. (16) 
who reported that, in rats, maternal immuno­
globulins are gradually transported toward 
the foetal tissues during the first stages of 
embryo development. 

In conclusion, we have shown that in 
human term placenta there is an uterotrophic 
placental factor of high M W bound to 
albumin and immunoglobulins, which could 
represent a storage or transport form for this 
factor. hUTPF presents several molecular 
forms, one of them of 270 kDa and others of 
approximately 90 kDa and 27 kDa, which 
could correspond to different molecular 
forms of the same substance. This molecular 
heterogeneity has been described for several 
proteic hormones and factors. The argument 
gains support from the evidence that 
different molecular forms of UTPF, obtained 
by using different methods, keep immuno­
logical and uterotrophic activities similar 
to those of the native preparation. The 
elucidation of exactly how these smaller 
molecular forms are released from the high 
MW complex, so they can circulate in the 
plasma and act on target cells, is crucial to 
the understanding of the UTPF biological 
action and awaits further studies. 
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