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ABSTRACT. To understand ectopic hormone sécrétion in 
cancer we compared the plasma concentrations of the hCGlike 
substance in normal nonpregnant subjects and in women with 
breast cancer. In 45 normal men the plasma concentrations did 
not vary vith âge (médian, 5 pg/ml; range, <3169) whereas in 
45 normal women they increased after ménopause (médian, 48 
pg/ml; range, <5569, n = 20, P < 0.0001). In 56 women with 
breast cancer the plasma concentrations of the hCGlike sub
stance after ménopause were much higher than in normal women 
(médian, 202 pg/ml; range, 141561; n = 35; P < 0.001), with no 
abnormally high pituitary gonadotropin values and no relation
ship with the tumor burden (same médian after mastectomy, 

198 pg/ml; n = 21). This hCGlike substance was glycosylated 
and similar to standard hCG according to molecular size, ionic 
strength, and immunoreactivity. 

Our data are compatible with the foUowing conclusions: 1) 
the plasma concentration of the hCGlike substance is normally 
very low but dépendent on gonadal function in women. Its source 
might be the pituitary gland or peripheral tissues. 2) Its concen
tration is much increased in postmenopausal women with breast 
carcinoma. This increase is found with normal pituitary gonad
otropin values and is independent of the tumor burden, suggest
ing it is of extrapituitary and nontumoral origin. (J Clin Endo-
crinolMetab 58: 1171, 1984) 

EC T O P I C sécrétion of polypeptide hormones is a 
f réquen t and perhaps universal concomi tan t of 

neoplasia (1). Direct sécrétion by tumors has been dem
ons t ra ted repeatedly; the p lasma cpncentra t ions of the 
ectopic hormones are then most of ten very high and fall 
when the t u m o r is removed (214). However, t he concen
t ra t ions of polypeptide hormones which are commonly 
found in the p lasma of such pa t ien t s are most of ten only 
moderately increased and there is no clearcut relation
ship between tumor burden and circulating hormone 
levels (1517). Moreover, in pa t ien t s operated for lung 
carcinoma, ectopic A C T H has been found both in the 
tumor and in nonmal ignan t t issue d is tan t f rom t h e tumor 
(11,18). Thèse observat ions suggest t ha t whereas tumors 
can secrète ectopic hormones, they may not be the sole 
or even the main source of this sécrétion (18). 

T h e significance of ectopic hormone sécrétion is not 
well unders tood either. Such sécrétion has been viewed 
as an accident resul t ing f rom disordered cell replication 
and genetic derepression. However, it is not a random 
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event (19) and it can be very reproducible: ail lung 
carcinomas, for instance, conta in big A C T H (18). T h i s 
is difficult to explain by disordered cell replication and 
chance. In th is respect, t he récent démons t ra t ion t h a t 
similar polypeptide hormones are normally found in very 
différent t issues raises the possibility t h a t mos t cells 
have a cons tan t low level of expression of many pept ides 
and t h a t the concept of ectopic hormone sécrétion needs 
to be reevaluated (20, 21). 

We found t h a t normal nonpregnan t subjects secrète a 
hCGlike substance (22, 23). Such a substance is also 
présent in many normal t issues (2428). Thèse f indings 
suggested to us t h a t the ectopic hormone sécrét ion in 
cancer might simply be a quant i ta t ive déviation f rom 
normal (22). T h e purpose of t h e présent work was to 
explore this hypothesis by compar ing the p lasma concen
trat ions of the hCGlike substance in normal nonpreg
nan t subjects and in pa t i en t s with cancer. In order to 
study possible régulation of th i s substance by sex steroid 
hormones in cancer and its re la t ionship with tumor size, 
we chose to investigate pre and pos tmenopausa l women 
with breast cancer, before and a f te r mastectomy. 

S u b j e c t s a n d M e t h o d s 

Subjects 

1. Normal subjects (n = 90) were médical students or blood 
donors of the Belgian Red Cross. None were taking hormones. 
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Ail postmenopausal women were at least 1 yr after their last 

menses. 

2. Women (n = 42) with a localized opérable breast cancer 

were classified according to the International T-N-M classifi-

cation (29): T for the diameter of the tumor (Ti, less than 2 

cm; Tj, 2 to 5 cm; T3, 5 cm or more) and N+ for the présence 

of positive axillary lymph nodes at surgery. Blood from thèse 

women for measurement of the hCG-like substance was ob-

tained within the month preceeding the mastectomy. None 

were taking hormones. They had never received chemotherapy. 

3. Women (n = 14) with generalized breast cancer [or M for 

metastatic (29)]: the évidence of spread being récent. Thèse 

women had never received hormonotherapy or chemotherapy. 

4. Women (n = 21) cured of breast cancer by mastectomy. 

Thèse women had been treated by total mastectomy on an 

average of 3.6 yr before the présent study (médian, 3.3; range, 

0.25-16 yr) and had no évidence of residual tumor. 

Staging procédures included history, physical examination, 

complète blood count, chest x-ray film, bone scan and skeletal 

survey, liver scan and liver function studies. 

Purification of plasma hCG 

Ail steps of the procédure were carried out at 4 C as previ-

ously described (23). A tracer amount of labeled hCG was added 

to the plasma ([''MjhCG; SA, -200 ^C/Mg; -1500 cpm/20 ml, 

Le. <1 pg/ml) in order to calculate the recovery at the end of 

the purification. An identical amount of labeled hCG was stored 

apart at this time for the measurement of '^I decay. The tracer 

was freshly iodinated, eluting as a single peak on Sephadex G-

100. 

Chromatography on diethylaminoethyl (DEAE)-Sephadex A-50. 

Plasma (mean vol: 24 ml; SD, 2.0) was dialyzed extensively 

against distilled water and lyophilized. It was applied then to a 

column of DEAE-Sephadex A-50 (2.6 X 20 cm) and eluted with 

a linear gradient between 0.02 and 0.2 M NaCl in 0.04 M Tris-

phosphate buffer, pH 8.0. This step was repeated on a smaller 

column (1.4 X 15 cm) in order to obtain further purification of 

hCG from human LH (hLH). The eluates were monitored for 

radioactivity due to '^*I-labeled hCG and, in order to eliminate 

most of the hLH, the hCG peak was coUected from the midpoint 

of its ascending limb. 

Gel filtration on Sephadex G-100. The fractions of the hCG 

peak were pooled, dialyzed, and lyophilized. The final prépa-

ration was applied to a column of Sephadex G-lOO (1.6 x 86.5 

cm) and eluted with 0.01 M sodium phosphate buffer, pH 7.4. 

The eluates were monitored again for radioactivity, and the tail 

of the peak was discarded; this further decreased the contami-

nation of hCG by hLH. The elution peaks of dextran blue, 

standard hCG, hLH, and free a-subunit (hCG-cv) were deter-

mined in separate experiments. The fractions under the hCG 

peak were pooled, dialyzed, lyophilized, and finally dissolved in 

1 ml 0.05 M phosphate buffer, pH 7.5. The recovery of hCG 

from plasma was estimated by measuring the radioactivity in 

the final extract and '^^I-decay. The mean recovery of '"I-

labeled hCG added to plasma before extraction was 25% (range, 

10-42). The recoveries of plasma hLH and hCG-a were mea-

sured by RIA. The recovery of hLH averaged 1.2% (range, 0-

4.5); that of hCG-a was negligible. The recovery of plasma 

proteins, measured by the biuret method, was less than 0.1%. 

RIAs of hCG, hLH, human FSH (hFSH), and hCG-a 

The RIA for hCG was performed by the double antibody 

technique, as previously described (22, 23). It had a sensitivity 

of 25 pg/tube and, taking into account the volumes extracted 

and the recoveries, a sensitivity of up to 3 pg/ml original 

plasma. With regard to specificity, hLH was the main source 

of possible cross-reacting material after the purification. The 

cross-reaction of hLH in the RIA was less than 2%. Human 

TSH and hFSH did not cross-react and were removed by the 

purification procédures; hCG-a cross-reacted slightly (0.75%) 

and was also eliminated by the purification. 

hCG was measured in 500-750 ̂ il final extract; hLH was 

measured separately in 100 td final extract. The measurement 

of hCG was corrected for losses and for possible contamination 

by residual hLH according to the dose-response curves of 

standard hCG and standard hLH in the RIA carried out with 

labeled hCG and the antibody to hCG. The comparison of thèse 

two dose-response curves allowed détermination of the contri-

bution of an amount of hLH équivalent to residual hLH in the 

RIA of hCG (23). 

The RIAs for hLH, hFSH, and hCG-a were performed on 

the initial plasma and in the final extract, as previously de-

scribed (22, 23). The immunological potencies of the standards 

were: 1 mg hCG = 6800 lU MRC 61/6, 1 mg hLH = 4200 lU 

MRC 68/40, and 1 mg FSH = 3260 lU MRC 69/104. 

The results were expressed as the mean ± sn or as the 

médian with the range. 

Recovery of ^^^I-hCG and standard hCG in the purification 

procédure 

To détermine whether '^'I-hCG can serve as a tracer for hCG 

in plasma the following study was carried out: '̂ ^I-hCG (18, 

250 cpm) and standard hCG (82 ng) in 25 ml 0.01 M sodium 

phosphate buffer, pH 7.4, containing 5% BSA were dialyzed, 

lyophilized, and processed exactly as a plasma sample. The SA 

of hCG at the end of the purification procédure was compared 

to that of the initial standard. 

Chromatography on Concanaualin A-Sepharose 4 B 

A pool of plasma from postmenopausal women with breast 

cancer was purified as described above. The resulting prépara-

tion was applied to a column of Concanavalin A (0.9 x 8 cm) 

and eluted first with 20 ml 0.01 M sodium phosphate buffer, 

pH 7.4, containing 0.9% sodium chloride and 1% BSA; it then 

was eluted with 20 ml 0.2 M methyl a-D-glucopyranoside 

(MaGP), and finally with 50 ml 1.25 M MaGP (30). 

Immunological characterization 

To further characterize the hCG-like substance a pool of 

plasma from 25 postmenopausal women cured of breast cancer 

by mastectomy (volume, 593 ml) was extensively purified by 

chromatography on DEAE-Sephadex A-50 and by gel tîltration 

on Sephadex G-100. The final extract was then dissolved in 1 
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ml 0.05 M phosphate buffer, pH 7.5 for RIAs. hCG was mea-

sured in 100-, 150-, 200-, and 350-^1 aliquots by the double 

antibody technique, using an antiserum against hCG-/3 (0.3% 

cross-reaction with hLH; Belgian Radiochemical Centre, Brus-

sels, Belgium), '^*I-labeled hCG-0, and a purified hCG standard 

(31). hCG and hLH were also measured in 50-/il aliquots as 

described above, by the usual RIA. 

Statistical analysis 

The Kruskal Wallis H test was used to compare the plasma 

concentrations of the hCG-like substance in the various popu-

lations and the Spearman rank test was used to détermine 

whether or not a corrélation existed between the hCG values 

and other parameters (32). 

R e s u l t s 

/. Recovery of ^'^^I-hCG and standard hCG in the purifi-

cation procédure 

'^°I-hCG and s t anda rd hCG migrated together through 

the whole purif icat ion procédure. Indeed, as shown in 

Fig. 1, their elution profiles on Sephadex G-lOO at the 

end of the pur i f icat ion were still very similar to each 

other. Fur thermore , t h e SA of hCG af te r th is last step 

(234 cpm/ng) was practically identical to t ha t of hCG at 

the beginning of the s tudy (222 cpm/ng) . Therefore the 

recovery of hCG in the final residue was the same when 

calculated f rom '^''I radioactivity (i.e. 14.9%) or f rom the 

measurement of hCG by RIA (i.e. 14.1%). '^^I-hCG could 

thus serve as a t racer for foUowing hCG at each step of 

the purif icat ion procédure and for measur ing its recovery 

in the final p répara t ion . 

/ / . Normal men 

In 45 normal men the p lasma concentra t ion of the 

hCG-like subs tance ranged f rom less t han 3 to 169 pg / 

2,300 

hCG 
pg/tubc 

STANDARDS AFTER PURIFICATION 

hCÛ.'"l 
cpr> /tube 

300 

30 «0 SO 60 
TUBE No (1.25 ml/tube) 

FlG. 1. Elution profiles of'^I-hCG and of standard hCG on Sephadex 

G-lOO at the end of the purification procédure. Arrow, Void volume 

(Vo) as determined by blue dextran elution. 

ml (mean, 21.3; médian, 5). As shown in Fig. 2 there was 

no corrélation with the âge of the subjects, which ranged 

from 22-62 yr [mean, 37.5 ± 14.1 (SD)]. There was also 

no corrélation with the h L H concentra t ions [1.36 ± 0.87 

(SD) ng/ml] nor with the h F S H concentra t ions (0.63 ± 

0.54 ng/ml) . 

/ / / . Normal women 

In 25 premenopausal women (Fig. 3) the p lasma con-

centrat ions of the hCG-l ike subs tance ranged f rom less 

than 4 to 45 pg /ml (mean, 5.6; médian, <5) , bu t were 

most of ten undetectable in t h e younger women and ap-

peared therefore to be lower t h a n in the men ( P < 0.05). 

There was no corrélat ion with âge (32.4 ± 10.0 yr) 

although two women older t h a n 40 yr had defini tely 

hCG 
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150-
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50 

NORMAL MEN 
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20 30 40 50 
«° YEARS ' ° 

FIG. 2. The plasma hCG-like substance in normal men according to 

âge. There was no relationship between plasma concentrations and âge. 
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FIG. 3. The plasma hCG-like substance in normal women according 

to âge. Premenopausal women (O) were compared to postmenopausal 

women (�) . The plasma concentrations increased after ménopause. 
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higher values. Also, there was no corrélat ion with h L H 

concent ra t ions (1.25 ± 0.70 ng /ml ) or wi th h F S H con-

cent ra t ions (2.4 ± 1.05 ng/ml) . 

In 20 postmenopausal women (Fig. 3) p lasma concen-

t ra t ions of the hCG-like subs tance rose very significantly 

(P = 0.000015), indicating a dis t inct populat ion. They 

ranged f rom less t han 5 to 569 p g / m l (mean, 91; médian, 

48), and also were very signif icantly higher t han in the 

normal men ( P = 0.0005). Again, t hey did not correlate 

with âge (60 ± 4.47 yr), h L H concen t ra t ions (11.7 ± 4.34 

ng /ml ; P = 0.19), or with h F S H concent ra t ions (28.3 ± 

9.52 ng/ml) . However, the la t ter two correlated with each 

o ther ( P < 0.001). 

IV. Women with breast cancer 

In 21 premenopausal women (Fig. 4) p lasma concen-

t ra t ions of the hCG-like substance ranged f rom less t han 

4 to 224 pg/ml (mean, 25.3; médian, <6) . Most values 

were low bu t three women had p la sma concentra t ions 

defmi te ly above the normal range. T h e r e was no corré-

lat ion with âge (44.7 ± 6.8 yr), with h L H concentrat ions 

(1.44 ± 1.05 ng/ml) , or with h F S H concent ra t ions (2.5 ± 

2.25 ng/ml) . In addition there was no relat ionship with 

the size or the stage of the t umor (Fig. 5). 

In 35 postmenopausal women (Fig. 4), p lasma concen-

t ra t ions of the hCG-like substance rose considerably (P 

< 0.00001) indicating again a quite dis t inct population. 

They ranged f rom 14-1561 pg /ml (mean, 313; médian, 

202) and were thus also much higher t h a n in the normal 

pos tmenopausa l women ( P < 0.001). Thèse plasma con-

cent ra t ions in the pos tmenopausal women did not fur-

t he r increase with âge (62.9 ± 9.76 yr) (Fig. 4). There 

was no concomitant hypersécrét ion of t h e pi tui tary go-
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FlO. 4. The plasma hCG-hke substance in women with breast cancer 

according to âge. In most premenopausal women (O) the plasma 

concentrations were low but in the postmenopausal women ( � ) they 

were higher than in normal postmenopausal women. 
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FIG. 5. The plasma hCG-like substance in breast cancer in relation to 

the size and the stage of the tumor. The plasma concentrations were 

indépendant of the size of the tumor (Ti, <2 cm; T2, 2-5 cm; T3, 55 

cm), from the présence of positive axillary lymph nodes (closed symbols) 

and from the présence of distant métastases (M). Furthermore, they 

were not significantly lower after surgical cure {column on the right). 

nadotropins: indeed the concentra t ions of h L H (13.2 ± 

5.44 ng/ml) and of h F S H (25 ± 12.0 ng /ml) were similar 

to those in t h e normal postmenopausal women. As ex-

pected, the h L H and h F S H values correlated wi th each 

other ( P < 0.01). On the other hand , the re was no 

relat ionship between the hCG-like subs tance a n d the 

size of the tumor , the s ta tus of the axillary lymph nodes, 

or the présence of d is tant métas tases (Fig. 5). In this 

regard, it is remarkable t ha t the plasma concent ra t ions 

of the hCG-like substance in the women with the largest 

tumors (T3) p lus positive axillary lymph nodes and in 

the women with generalized tumors (médian, 185 pg/ml ; 

range, 20-1340; n, 14) were not significantly d i f fé rent 

f rom those of t h e women with smaller t umors (Ti, T2) 

and négative axillary lymph nodes (médian, 295 pg/ml ; 

range, 14-1561; n = 10). 

V. Women cured of breast cancer by mastectomy 

In view of the higher plasma concent ra t ions of hCG-

like substance in postmenopausal women with breas t 

carcinoma the hCG-like substance was measured in 21 

postmenopausal women (65.5 ± 10.5 yr) who had been 
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operated for a localized tumor and were free of disease 

for an average of 3.6 years (see Subjects and Methods). 

Although thèse women had no clinical évidence of any 

residual disease, their p lasma concentra t ions of the hCG-

Hke subs tance ranged from less t han 8 to 463 pg/ml 

(mean, 220; médian, 198) and were not significantly 

di f férent f rom those of pos tmenopausal women with a 

large progressing t umor (Fig. 5). T h e médian was thus 

again 4 t imes higher t h a n in the normal postmenopausal 

women {P = 0.002). As in the women with a progressing 

tumor, the re was a borderline corrélation with h L H 

concent ra t ions ( P = 0.055); however, the h L H concen-

t ra t ions were normal (11.3 ± 4.35 ng/ml) as were the 

h F S H concen t ra t ions (30 ± 10.5 ng/ml) , the two corre-

lating with each other (P = 0.02). On the o ther hand, 

there was no relat ionship between the hCG-like values 

and the size of the tumor or the s ta tus of the axillary 

lymph nodes a t the t ime of the mastec tomy (Fig. 5). 

VI. Analysis of the hCG-like substance in the plasma of 

postmenopausal women with a breast cancer or cured of 

breast cancer by mastectomy 

A pool of p lasma f rom postmenopausal women with 

breast cancer was extracted (22), purif ied by chromatog-

raphy on DEAE-Sephadex A-50, and then analyzed in 

three d i f fé rent ways: 

1. Gel f i l t ra t ion on Sephadex G-100 (Fig. 6). In this 

System, the elut ion peak of immunologie hCG was iden-

tical to t h a t of the s t andard hormone (tube 41). I ts 

elution profi le was comparable to t h a t of the labeled hCG 

cpm/ml pg/ml 

9 

200, 

1,000, 

Vo 

1 
hCG hLH 

I 1 
hCGW 

I hLH 

pg/ml 

2qooo 

.10000 

30 40 50 60 
TUBE No ( 125ml/tub») 

FIG. 6. Chromatography on Sephadex G-100 of the final extract from 

a pool of plasma from 10 postmenopausal women with breast cancer. 

Arrows, Void volume (Vo) and the elution peaks of the standards. As 

shown, the elution profile of the hCG-like substance (hCG, picogram 

per ml) was comparable to that of labeled hCG (hCG-'"I, counts per 

min/ml) and distinct from that of immunologie hLH (hLH, picogram 

per ml). The latter eluted ahead of standard hLH indicating that it is 

a larger molécule. 

added initially to the plasma and dist inct f rom tha t of 

hLH. The lat ter eluted before s t andard h L H as previ-

ously described (22). 

2. Migrat ion on DEAE-Sephadex A-50 (Fig. 7). In th is 

System, the elution peak and the elution profile of im-

munologie hCG were again remarkably comparable to 

those of the labeled hCG added initially to the p lasma 

and dist inct f rom those of h L H . (As described in Subjects 

and Methods, for purpose of purif icat ion the peak of hCG 

was always collected f rom the midpoint of i ts ascending 

limb.) 

3. Rétent ion by Coneanaval in A and elution with 

M a G P . After two purif icat ions on DEAE A-50 plus one 

additional purif icat ion on Sephadex G-100, the prépa-

ration was applied to a eolumn of Coneanavalin A. As 

shown in Fig. 8, t he hCG-like substance was re ta ined 

and eluted in a fashion whieh is charaeteris t ic of a 

glycoprotein (30). 

4. In addition, a pool of p lasma from pos tmenopausa l 

women cured of breas t cancer was purif ied for immuno-

logical character izat ion (Fig. 9). T h e slopes of the dose 

response curves (least squares es t imat ion af te r logit 

t ransformat ion) were very similar for s t andard hCG 

(-0 .50) and for the aliquots f rom the final extract ( -0 .53 ) 

in the RIA carried out with an an t i se rum to hCG-/3 and 

hCGl»I 
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500. 2,000. 
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FIG. 7. Chromatography on DEAE-Sephadex A-50 of the final extract 

from a pool of plasma from seven postmenopausal women with breast 

cancer. The elution profile of the hCG-like substance (hCG, picograms 

per ml) was comparable to that of labeled hCG (hCG-"*I, counts per 

min/ml) and distinct from that of immunologie hLH (hLH, picograms 

per ml). 
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FiG. 8. Chromatography on Concanavalin A of the final extract from 

a pool of plasma from six postmenopausal women with breast cancer. 

Both the hCG-hke substance (hCG, picograms par ml) and immuno-

logie hLH (hLH, picograms per ml) were retained by Concanavalin A 

and eluted with MaGP (0.2 M and 1.25 M solutions, successively, as 

indicated by arrows). 
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FiG. 9. Dose-response curves of standard hCG (A), standard hLH (O), 

and the hCG-like substance in aliquots of the final extract ( � ) in the 

RIA carried out with an antiserum to hCG-/3 and '"I-labeled hCG-|8. 

Note the parallelism of the slopes of standard hCG and of the hCG-

like substance whereas the slope of hLH is quite différent. 

'^^I-labeled hCG-/î; on the o ther hand , thèse slopes were 

quite dis t inct f rom t h a t of h L H . T h e concentrat ion of 

the hCG-like substance in t h e initial plasma, using this 

RIA, was found to be 241 pg/ml , s imilar to t ha t obtained 

with our usual RIA in 50-/il al iquots of the final extract, 

Le. 250 pg/ml . Thèse concent ra t ions were also similar to 

the mean previously obta ined in 21 women studied in-

dividually, 220 pg /ml (see above, VO. T h e total amount 

of h L H in the final ext rac t was 37.5 ng (recovery, 0.55%); 

it was less t h a n twice the corresponding a m o u n t of hCG: 

21.4 ng (recovery, 15%) and could not therefore signifi-

cantly in terfère with the measurement of the la t ter . 

D i s c u s s i o n 

hCG has the same biological activity as L H and a very 

similar s t ructure , differing mainly by the 30 addit ional 

C-terminal residues of its ;8-subunit (hCG-/î) and by 

carbohydrate différences (10). However, it is a dis t inct 

placental gonadotropin. T h e hCG-like subs tance found 

in the plasma of normal nonpregnant subjects (22) and 

of the women with breast carcinoma was similar to 

s tandard hCG according to several d i f férent criteria: 1) 

molecular size (identical f i l trat ion on Sephadex G-100), 

2) ionic s t rength (identical elution f rom DEAE-Sephadex 

A-50), 3) immunoreact ivi ty [distinct récognition by an-

t iserums spécifie for hCG as shown by dis t inct elution 

profiles of the hCG-like substance and of h L H on Seph-

adex G-100 and on DEAE-Sephadex A-50, as also shown 

by dist inct dose-response curves in RIAs for hCG (22) 

and hCG-/8 which dist inguish hCG f rom h L H with great 

specificity]. In addit ion, it is glycosylated ( ré tent ion on 

a Concanaval in A-Sepharose 4B and elution with 

M a G P ) . Th i s mater ia l is comparable therefore to t ha t 

which has been found by other au thors in the ur ine of 

normal pos tmenopausal women (26, 28). However, in 

spite of the variety of the évidence, its exact s t ruc ture 

will remain uncer ta in unti l its complète amino-acid sé-

quence and its précise carbohydrate composit ion have 

been determined (28). 

T h e régulation of the hCG-like substance in normal 

nonpregnant subjects is unknown. In this regard, our 

data indicate tha t , everything being equal, t he concen-

t ra t ions of the hCG-like substance in the p lasma of 

normal nonpregnan t subjects are not directly dépenden t 

on âge; in men, in premenopausal women, and in post-

menopausal women, there was no relat ionship between 

plasma concentra t ions and âge. On the other hand , the 

plasma concentra t ions of the hCG-like subs tance in nor-

mal women increased substantial ly af ter ménopause. T h e 

concentrat ion of the hCG-like substance appears there-

fore to be regulated, like those of the p i tu i ta ry gonado-

tropins, by sex steroid hormones. Fur thermore , es t rogens 

may be more po ten t t han anclrogens in inhibi t ing its 

production since the hCG-like substance was practically 

always undetectable in the plasma of premenopausa l 

women until the âge of 40 yr whereas appréciable con-

centrat ions were found of ten in men of any âge. 

Sérum concent ra t ions of hCG or hCG-^ exceeding 1 

ng/ml have been measured in pat ients with a variety of 

tumors , especially gonadal and gastrointest inal t umor s 

(1, 8-10, 12, 33-36), in whom they may reach levels f rom 

50 to several t housand nanograms per ml. Such sérum 
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hCG or hcG-/3 élévations have been described in 7-50% 

of pa t ien ts with breas t cancer (9, 10, 34-40). In the 

majori ty of thèse pa t ien t s the sérum concentra t ions did 

not exceed 3 or 4 ng /ml (14, 35, 37, 38). In the présent 

study, a f te r extract ion and extensive purif icat ion, we 

found increased plasma concentra t ions in pa t ien ts with 

breast cancer. However, the highest plasma concentra-

t ions (above 1 ng/ml) f o r m e d t h e extrême o f a c o n t i n u u m 

of increased values which s tar ted within the normal 

range. In addition, higher t h a n normal values were al-

most exclusively found in the postmenopausal pat ients , 

and in the lat ter , the corrélation between the hCG-like 

and the h L H concent ra t ions indicated a similar depend-

ence on sex steroid s ta tus . T h e sécrétion of the hCG-like 

substance in our pa t ien t s with breast cancer appears 

tims to be regulated as in normal women but with clear-

cut augmenta t ion af te r the ménopause. 

The source of the hCG-like substance in normal non-

pregnan t subjects is not known. It might be normal 

nonendocr ine tissue(s) and /o r the pi tui tary gland; the 

two hypothèses do no t exclude each other. Indeed, ma-

terial with hCG-like immunoact ivi ty has been extracted 

from normal h u m a n test is (24, 41), liver, colon, pi tui tary 

gland, lung, kidney, and other t issues (25-28, 42). Most 

interestingly, normal f ibroblast lines and fetal kidney 

have been shown to secrète a hCG-like substance in vitro 

(19, 43, 44). On the o ther hand, in previous work we 

showed t h a t a f t e r po ten t s t imulat ion by the G n R H no 

significant a m o u n t s of the hCG-like substance were 

acutely released f rom the pi tui tary gland, whereas the 

mean h L H plasma concentra t ion increased over 8-fold 

(23). Th i s f inding indicates t ha t the plasma concentra-

t ions of the hCG-like substance are not modulated by 

G n R H in a fashion similar to h L H ; it also const i tu tes an 

a rgument for an ext rapi tu i tary origin. T h e question then 

arises as to the main source of the hCG-like substance 

in the pa t i en t s with breast cancer. Although it has been 

shown repeatedly, both in vivo (8-10, 12, 14, 36) and in 

vitro (2-7), t h a t t umors can secrète ectopic hormones, 

including hCG or i ts free /8-subunit, there are several 

a rguments against the tumor being the main source of 

the hCG-like substance in our pat ients . The re was no 

relat ionship between the p lasma concentra t ions of the 

hCG-like subs tance and the stage of the tumor [i.e. its 

size, i ts lymph node involvement, or the présence of 

d i s tan t métas tases (45)]. Fur thermore , the p lasma con-

cent ra t ions were not significantly lower in pa t ien ts 

whose t umor had been removed by surgery. Wi th regard 

to the p i tu i ta ry gland, the fmding t h a t the p lasma con-

cent ra t ions of the hCG-like substance were much higher 

in the pos tmenopausa l women with breast cancer than 

in normal pos tmenopausa l women whereas those of h L H 

were similar suggests again, but under condit ions of 

prolonged s t imula t ion , t ha t the sécrétions of thèse two 

proteins vary independent ly f rom each other. Although 

a différence in peripheral metabol ism cannot be ex-

cluded, it const i tutes ano ther a rgument for an extrapi-

tuitary origin of the hCG-like substance. Consequently, 

in addition to the t umor and to the pi tui tary gland, a 

significant contr ibut ion by nonmal ignant nonendocrine, 

perhaps undif ferent ia ted , cells must be considered. Such 

a source would explain why high plasma concent ra t ions 

of the hCG-like subs tance can be found occasionally in 

healthy pos tmenopausal women (33) or in pa t ien t s wi th 

nonmalignant diseases (35), especially of the breas t (39), 

of the lung (40), and most important ly , in in f lammatory 

bowel diseases, some of which are associated with neo-

plastic t r ans fo rmat ion (10, 33). 

T h e sécrétion of a hCG-like substance by nonendo-

crine nonmal ignant cells can be viewed as a pr imit ive 

paracrine sécrétion persis t ing through évolution (21): 

indeed, hCG-/3 appears to be a very ancient (46) and 

much preserved protein , encoded by a t least eight gènes 

(47, 48). I t also can be viewed as a fetal or t rophoblast ic 

function persist ing a f te r b i r th a n d reflect rapid cell t u rn -

over (10). In addit ion, as a t rophoblast ic funct ion, the 

sécrétion of the hCG-like subs tance could be associated 

with the local product ion of estrogens, a well known 

concomitant of ectopic hCG sécrétion, to which the m a m -

mary cells are especially sensit ive (49, 50). 

Some tumors might t h u s grow in a milieu of increased 

paracrine sécrétions by nonmal ignan t cells and variably 

contribute to thèse sécrétions. T h e use of t h e ectopic 

hormones as markers of t umor progression will t hen 

dépend on the relative sécrétion by the mal ignant and 

the nonmal ignant cells, as was already proposed by Ya-

low (18) for big A C T H in bronchogenic carcinoma; th is 

would explain the poor re la t ionship which is most of ten 

found between the t u m o r burden and circulating hor-

mone levels (15-17). 
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