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Abstract Activin A and inhibin A, first isolated from |niroduction
the ovary, are dimeric proteins able to modulate pituitary
FSH secretion. Inhibin A is a heterodimer composed Agtivin and inhibin are both dimeric proteins first isolated
onea-subunit and on@A-subunit @-BA), while activin  from the ovary and able to modulate FSH release from the
A is a homodimer of thgdA-subunit BA-BA). Their pituitary in a long-loop endocrine fashion [13, 20, 41].
identification in several tissues has suggested that tiBth inhibins and activins are sulphydryl-linked dimers
have numerous physiological functions, acting as eith@mprising two of three distinct inhibin protein subunits
paracrine or autocrine factors. The aim of this study w@s BA, BB). Inhibins are heterodimers composed of one
to evaluate the expression of activin A and inhibin A iw-subunit and on@-subunit (eitheBA or B), producing
normal endocrine cells and in 70 endocrine tumotirghibin A (a-BA) or inhibin B @-pB) [22, 39]. Activins
from different sites in the gastro-entero-pancreaonsist of homodimers of any combination of flsub-
system, using specific monoclonal antibodies directadits, resulting in activin AJA-BA), activin AB (BA-BB),
against thex- andBA-subunits of inhibin/activin. Immu- and activin B BB-fB) [20, 41]. These proteins are mem-
noreactivity for thefA-subunit, but not for the-sub- bers of the transforming growth fact®r(TGFB) super-
unit, was observed in normal G, EC, and GIP cells of tfagnily, which includes multiple forms of T@Emuillerian
antrum and duodenum, and in pancreatic A c@fs. inhibiting substance (MIS), the decapentaplegic gene
subunit expression was observed in G cell and A cell tomplex of Drosophila bone morphogenic proteins and
mours, and in a few insulinomas and ileal EC cell cahe amphibian protein VG-1. Many of these growth fac-
cinoids. Thex-subunit was found in rare cells in 7 of théors have been shown to have growth-promoting, growth-
70 tumours and was colocalized with f&-subunit in inhibiting, or both activities, depending on the current sta-
only 1 tumor. Specific types of endocrine cells from thes of a particular cell [7, 23, 44, 45]. The identification of
gut and pancreas appear to produce only activin Ajn&ibin subunits in a wide variety of reproductive and non-
possible paracrine or autocrine modulator. Activin A igproductive tissues [25] has suggested that these peptides,
mainly produced by tumours derived from endocririe addition to regulating FSH biosynthesis and secretion in
cells that normally express it. the pituitary, may have a greatly expanded biological role.
These functions include the regulation of steroid produc-
Key words Activin A - Inhibin A - Endocrine tumors - tion in the gonads and adrenal glands, and the modulation
Digestive system - Immunohistochemiztry of cell growth and maturation in several tissues, both in
the fetus and in the adult [13]. It has also been shown that
many of these regulatory roles are exerted locally by a
paracrine or autocrine mechanism [2, 5]. Activin signal-
ling occurs via binding to heterotrimeric receptor complex
with trensmembrane serine/threonine kinase activity [24].
A receptor with specific affinity for inhibin has not been
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Mailing address ty, nearly irreversible kinetics and neutralizes activin when
1 Servizio di Anatomia Patologica, Ospedale Multizonale, .y’ y . . L.
Viale Borri, 57, 1-21100 Varese, Italy in complex form [34].a2-Macroglobulin bmds_to activin
Tel.: +39-332-278 231, FAX: +39-332-278 £.99 or inhibin with its high capacity and low affinity, without



30

Table 1 Clinico-pathological ) i
and immunohistochemical pro- No.  Sex  Age  Site Type Size MetastasespA- a-

file of the 70 endocrine tu- (cm) or invasion Subunit  Subunit
mours (k not known;

1 F 65 Stomach °typeap nk No 5 0
2 F 90 Stomach type 1 nk No 0 0
3 M 76 Stomach type 1 2 No 0 0
4 M 43 Stomach type@3 2 Node 0 0
5 M 26 Stomach type 3 2 Node/liver 0 0
6 F 56 Stomach type 3 8.3 Node 0 0
7 M 68 Stomach NEE 3 Node/liver 0 0
8 M 52 Stomach NEC 5 Node 0 0
9 F 52 Duodenum D-cell 1.5 Node 0 0
10 F 38 Duodenum D-cell 1 Node 0 0
11 F 46 Duodenum D-cell 2.5 Node/liver 0 0
12 M 52 Duodenum D-cell 4 Node 0 0
13 F 42 Duodenum G-cell 1 No 5 0
14 F 55 Duodenum G-cell 0.5 No 70 0
15 M 36 Duodenum gastrinoma 1.3 No 15 5
16 F 71 Pancreas gastrinoma nk Liver/node 15 5
17 F 40 Pancreas gastrinoma 2 Liver/node 60 0
18 F 52 Pancreas somatostatinoma 5 Duodenum 0 0
19 F 33 Pancreas insulinoma 25 No 0 0
20 M 48 Pancreas insulinoma 2 No 60 0
21 M 50 Pancreas insulinoma 4 Liver 15 0
22 F 54 Pancreas insulinoma 1 No 0 0
23 M 37 Pancreas insulinoma 2.7 No 20 0
24 M 51 Pancreas insulinoma 1.1 No 0 0
25 F nk Pancreas insulinoma 1.3 No 0 0
26 F 28 Pancreas insulinoma 1.1 No 0 0
27 M 49 Pancreas insulinoma 0.9 No 0 0
28 F 50 Pancreas insulinoma 1.5 No 0 0
29 F 25 Pancreas insulinoma 1.1 No 0 0
30 F 57 Pancreas VIPoma 5 Liver/node 5 0
31 M 26 Pancreas VIPoma 5 No 0 2
32 M nk Pancreas VIPoma nk No 0 3
33 F 66 Pancreas A-cell 1.2 No 100 0
34 F 62 Pancreas A-cell 1.7 No 80 0
35 F 63 Pancreas A-cell 2.1 No 100 0
36 F 50 Pancreas EC-cell 2 No 5 0
37 F 37 Pancreas A/D-cell 6 Liver/node 30 30
38 M 63 Pancreas undefined-cell 3 Duodenum 5 3
39 F 38 jejunum undefined-cell 1.2 Node/liver 3 10
40 F 67 lleum EC-cell 2 Node/liver 0 0
41 M 52 lleum EC-cell 2 Node/liver 5 0
42 M nk lleum EC-cell 2.5 No 0 0
43 F 46 lleum EC-cell 1.5 Node 0 0
44 M 59 lleum EC-cell 25 nk 0 0
45 M 58 lleum EC-cell 2.5 Node/liver 20 0
46 M 39 lleum EC-cell 3 Node 0 0
47 F 75 lleum EC-cell 1.5 Liver 30 0
48 F 69 lleum EC-cell 2 Node 3 0
49 M 72 lleum EC-cell 1 Omentum 0 0
50 M 53 Appendix EC-cell 25 No 0 0
51 M 25 Appendix EC-cell 0.5 No 0 0
52 F 95 Appendix EC-cell 2 No 0 0
53 F 14 Appendix EC-cell 0.6 No 0 0
54 F 17 Appendix EC-cell 0.5 No 0 0
55 F 24 Appendix EC-cell 0.2 No 0 0
56 M 27 Appendix EC-cell 0.5 No 0 0
57 F 21 Appendix EC-cell 0.3 No 0 0
58 M 27 Appendix EC-cell 1 No 0 0
aGastric ECL-cell tumors clas- gg ,E ig ﬁgggﬂg:i Eg_gg” 85 mg 8 8
sified according to Rindi et al. g7 E 24 Appendix L-cell 15 No 0 0
t[331r]1' h d ab o, 62 nk nk Right colon EC-cell nk nk 0 0
]:I—E'S turnor showed about 2% g3 F 50 Right colon  EC-cell nk Omentum 0 0
of EC-cells . 64 M 46 Right colon  EC-cell 8 Liver 30 0
¢MEN-1 syndrome, in addition g5 £ 51 Rectum L-cell 0.7  No 0 0
to the |nsuI|r_10ma, patients pre- gg E 66 Rectum L-cell 02 No 0 0
sented multiple glucagon-pro- g7y 39 Rectum L-cell 03  No 0 0
ducing A-cell microadenomas gg  \y 54  Rectum EC-cell 2 No 0 0
intensely positive fopA-sub- g9 66 Rectum L-cell 1 No 0 0
unit of activin A, butlacked 79y 70 Rectum EC/L-cell 2 Liver 0 0

a-subunit immunoreactivit ;
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altering their bioactivity, in contrast to the effects of fo®
listatin [17].
Many of the studies localizing inhibin subunits in exti
agonadal tissues are based on analysis of expressm
MRNA encodinga, BA and BB subunits. These studiesth
have shown that, in addition to the ovary and testis, inh
in-a, BA and BB mRNAs are present in the placenta, p
tuitary, adrenal, bone marrow, kidney, spinal cord, bre
and pancreas [25, 28]. As far as we know there is 0
one study localizing activin and inhibia-subunit im-
munohistochemically in various human tissues [43].
this study specific immunostaining for activin A was =L
tected in Leydig and Sertoli cells of the testis, granulo
and luteal cells of the ovary, somatotrophs of the pitu
gland, thyroid follicular cells, neuronal cells of the brairg
monocytoid cells of the bone marrow, cortical cells of t
adrenal gland, and insulicells of the pancreatic islets
In the same study inhibin-subunit was detected in Ley-
dig, granulosa and thecal cells, and in pituitary soma
trophs, but not in pancreatic islet cells. The finding of a
tivin only in B cells in human islets reported by Wada
al. [43] is partly at odds with a previous study of Oga
et al. [28], which demonstrated the presence of activin
both3 cells andx cells of the rat pancreas. 3
Recently, inhibin has been reported as a sensit
marker for sex cord stromal differentiation in tumours €
the ovary, including granulosa cell tumours, fibromas/t
comas, other sex cord-stromal proliferations, steroid Gy &
tumours, and Sertoli-Leydig cell tumours [11, 14, 326 €%
Moreover, inhibin and activin have been demonstratgsy
immunohistochemically in various types of pituitary add®
nomas [4, 30], but, as far as we know, there are no repf
regarding the identification of these peptides in tumouFrls 1 BA-Subunit immunoreactivity in the cytoplasm of several
of the gastro-entero-pancreatic endocrine system. erioerne el of normal duodena?/mucosa Yoes
In the present study we investigated the presence and’
distribution ofa andBA subunits of inhibin or -aCtlvm in mical studies, tissues were fixed in buffered formalin (formal-
normal Ce”S, of the, gastro-entero-pancreatic endocr yde 4% w/v and acetate buffer 0.05 M), routinely processed
system and in a series of 70 related tumours. and paraffin embedded. Sections (5 pm thick) were stained with
haematoxylin-eosin (H&E) and Grimelius’ silver stain.
Immunohistochemical stainings was performed on serial sec-
Materials and methods tions using the antibodies and antisera listed in Table 2. Sections
3 um thick were mounted on poly-L-lysine coated slides, deparaf-
Samples of normal pancreases and normal mucosae of the wfioieed and hydrated through graded alcohol to water. After endoge-
gastrointestinal tract and of 70 functioning and nonfunctioningus peroxidase activity inhibition by treatment with 3% hydrogen

gastro-entero-pancreatic endocrine tumours (Table 1) were collgeroxide for 10 min, primary antibody incubation was done at 4°C
ed at surgery. For all histological, histochemical and immunohisfor 18-20 h, followed by the avidin—biotin complex (ABC) proce-

Table 2 Antibodies and antisera employe®/{ polyclonal/monoclona’}

Antibodies/antisera P/M (Clone) Dilution Source

Insulin M (AE9DG6) 1:200 BioGenex Laboratories, San Ramon, USA
Glucagon P 1:1250 Milab, Malmo, Sweden
Glucagon/glicentin P 1:2500 Milab

Pancreatic polypeptide P 1:4000 Cambridge Research Biochemicals, Cambridge, UK
Somatostatin P 1:500 Dako, Copenhagen, Denmark

Serotonin M (YC5) 1:50 Biogenesis, Bournemouth, UK
C-terminus gastrin-CCK-cerulein M (B4) 1:10000 Farmitalia, Milan, Italy

Gastric inhibitory peptide P 1:10 Milab

Secretin P 1:500 Milab

a-Subunit M (R1) 1:100 Serotec, Oxford, UK

BA-Subunit M (E4) 1:100 Serotec
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Fig. 2 Double immunostaining of normal duodenal mucosa show-
ing colocalization of gastrin (using alkaline phosphatase devel-
oped to give a red end-product) gbwl-subunit (using peroxidase
developed to give a brown end-product) in some endocrine cells.
x25C

Fig. 3 Normal duodenal mucosa: colocalization of serotored)(
and BA-subunit prown) in all enterochromaffin cells. x250 but
one @rrow)

Fig. 4 Double label immunostaining of normal duodenal mucosa
demonstrating colocalization of GIRe¢l) andBA-subunit prown)
in some cells. X259

Fig. 5 Double label immunostainings of normal pancreas showing
thata glucagon immunoreactive cellse€l) coexpresA-subunit
(brown), whereasb BA-chain (rown) does not colocalize with
pancreatic polypeptidedd). x25C

dure [15]. The sections were then immersed in 0.03% 3,3’ diamino- Statistical analyses were performed using the Fisher exact test
benzidine tetrahydrochloride and counterstained with Harris’ hde-evaluate the expression @f andA-chains in relation to clin-
matoxylin. Colocalization studies were performed with double-lakieb-pathological features.

immunostains according to Mason et al. [21] or Lan et al. [18]. Sec-

tions incubated with antibodies directed against glucagon and so-

matostatin were pretreated for 10 min with 0.003% subtilisin (Sig

ma,P4789; protease type XXVII or Nagarse protease) in O.OS“@SUHS

TRIS-buffered saline pH 7.4, while sections stained forotfseib-

unit of inhibins and3A-subunits of inhibins or activins were pre-|n the normal tissues investigated, intense cytoplasmic im-

treated with 0.01 M citrate buffer pH 6 for 10 min in a microwav: - : f
oven at 650 W. Specificity controls consisted of absorption of arr%'-unoreacmmy for theA-subunit was found in scattered

bodies and antisera with their related antigens, omission of the #docrine cells of the stomach, duodenum (Fig. 1), and
layer, and use of control tissues with or without the pertinent antigpancreas (Table 3), but was lacking in cells of the jeju-
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Table 3 Distribution of a- and BA-subunits in normal endocrine Table 4 Distribution of a and BA-subunits in endocrine tumours
cells of gut and pancreas of the digestive systenMP mean percentage of immunoreactive
cells in positive tumour:)

BA-Subunit o-Subunit

Types Syndrome BA-subunit a-subunit
Fundus rare No
Antrum Yeg No Noa MP No2 MP
Duodenum Yels No
Pancreas Yeés No Stomach
Jejunum No No ECL cell No 1/é 5 0/6
lleum No No NEC No 0/2 0/2
Appendix No No
Rectum No No Duodenum

D cell No 0/4 0/4
aG- and EC cells G cell No 2/2 37.5 0/2
bEC, G, GIP cells Yes 11 15 11 5
cA cells

Pancreas

G cell Yes 2/2 37.5 1/2 5
num, ileum, appendix, and coloBA-Subunit-immunore- Acec"'an ’;‘\I% i’fi 9%-3 ?ﬁ
active (IR) cells were more numerous in the duodenal tl& cell No 171 30 11 30
in the gastric mucosa. In the stomach, the positive cellgell Yes 3/11 316 0/11
were more abundant in the antral than in the oxyntic niueell Yes 0/1 0/1
cosa and they were mostly located in the lower third of tHE;OfpaS § cell Kjes %ﬁ’ g %ﬁ’ §-5
glands. Double-label immunostains showed that, in the &idefined ce 0

trum, theBA-subunit-positive endocrine cells correspondejunum
ed to about 60% of serotonin-IR cells and 10% of gastritndefined cell No 1/1 3 1/1 10
IR cells. Owing to the rarity dBA-subunit-IR cells in the
oxyntic mucosa it was not possible to establish which t
of endocrine cell was expressing e-chain. In the duo- =¢ €€l No 410 145 0/10
denal mucosg3A-subunit-IR cells were numerous andppendix

mostly located in lower part of the crypts. Colocalizatiarc cell No 0/11 0/11
studies demonstrated thBA-IR cells corresponded tol cell No 0/1 0/1
about 20% of gastrin-IR cells (Fig. 2), 70% of serotoni@a-Ight colon
IR cells (Fig. 3), and 90% of gastric inhibitory ponpepEC cell

tide (GIP)-IR cells (Fig. 4). No s 30 0/3
In the pancreaspA-subunit immunoreactivity was Rectum

found in cells located at the periphery of the islets, aR€@ cell No 0/2 0/2

also in endocrine cells dispersed throughout the exocrine!l No 0/4 0/4

parenchyma. Double label immunostains revealed tA&{,nper of positive tumors
all BA-subunit-positive cells corresponded to glucagonThis ECL-cell tumor showed about 2% of EC-cells
IR cells (Fig. 5).

No positive staining for the-subunit of inhibin was
found in any gastrointestinal or pancreatic endocrine cg@lhse 37) of the pancreas showed a consistent number of
(Table 3). BA-subunit-positive cells, while there were few of these in

The clinico-pathological profile of each tumour studt ECL cell gastric carcinoid (which also showed about 2%
ied is reported in Table 1. With the exception of cases EC cells, case 1) and in 2 tumours of undefined cell
19, 20, and 21, which were associated with a MEN#lpe (cases 38 and 39). Among the 25 ileal, appendiceal,
syndrome, all tumours, both functioning and nonfunand right colon EC cell tumours (carcinoidd}-subunit-
tioning, were sporadic. Clinically, the majority (52/70)R was only found in 4 out of 10 tumours of the ileum and
of endocrine tumours investigated were nonfunctioninig, 1 of the 3 tumours of the right colon. The rectal neo-
with the exception of 1 duodenal gastrinoma with a tygitasms, including 4 L cell and 2 EC cell tumours, were all
cal Zollinger—Ellison syndrome (ZES) and 17 pancreatiegative. Interestingly, in addition to a single insulinoma,
neoplasms (2 gastrinomas with ZES, 1 somatostatinonh patients with the MEN-1 syndrome (cases 19-21) pre-
11 insulinomas, and 3 VIPomas with watery diarrhoganted multiple glucagon-producing A cell microadeno-
and hypokalaemia). mas that showe@A-subunit-IR in the majority of cells.

As shown in Table 4BA-subunit immunoreactivity = The immunoreactivity fora-subunit of inhibin was
was mostly found in G cell (5/5 cases) and A cell (36hly found in 7of the 70 (10%) neoplasms investigated,
cases) tumours (Fig. 6) of the duodenum and pancredigh a mean percentage of positive cells of 8%. Two tu-
with a mean percentage of positive cells of 33% (rang®urs were gastrinomas, two VIPomas, and two other
5-70%) and 93% (range 80-100%), respectively. In addimours were malignant neoplasms of undefined cell
tion, 3 of the 11 insulinomas, 1 nonfunctioning EC cell ttype. TheBA- and a-subunit immunoreactivities in these
mour (case 36) and 1 nonfunctioning A+D cell neoplasmeoplasms were not found in the same cells, suggesting



and in related endocrine tumours. Since the specific anti-
BA-subunit antibody used recognizes tlgA-chain,
which is shared by both activin A and inhibin A, we have
also examined the distribution of tlesubunit, with the
aim of distinguishing the site of production of activin A
from that of inhibin A. Cytoplasmic immunoreactivity
for BA-subunit in the absence af-subunit expression
was indicative of the presence of activin A. In contrast,
the simultaneous expression of b@#- and a-subunits
was consistent with the presence of inhibin A, without
excluding the possibility of the concomitant presence of
activin A. Although the antA-subunit antibody used
was specific for activin A, the presence of activin AB
(BA-BB dimer) could not be excluded.

In all the normal tissues that we examined fde
chain was detected but not tbiesubunit, indicating that
only activin A was expressed. TIigA-chain was found
in foregut derivates (stomach, duodenum, and pancreas),
but was lacking in midgut (jejunum, ileum, appendix)-
and hindgut (rectum)-derived viscera. In the pancreas,
we localized the3A-subunit (activin A) only in gluca-
gon-producing A-cells. This is in agreement with several
immunohistochemical studies showing that, in adult and
fetal rat pancreases, activin A is localized in A cells [12,
28, 29, 46]. In addition to A-cells, activin A was also lo-
calized in D cells and B cells of the same species [28,
46]. The presence of activin A in B cells has also been
demonstrated by Wada et al. [43], who examined the dis-
tribution of activin A in several human tissues immuno-
histochemically. These conflicting data may be due to
the different types of antibodies used against inhibin and

5" 5 Y - i % ¥ activin. In particular, with the combined use of anti-fol-
Fig. 6 BA Subunit ,mmunoreact,v,ty in a pancreatic g|ucagon||stat|n antibodies and of antibodies directed against fol-
producing A-cell tumour. x2E:) listatin-bound activin A [43] or against follistatin-bound

BA-subunit [28] it was possible to demonstrate that acti-

vin A- or BA-positive pancreatic B cells were costained
that there were different cells producing activin A or irwith anti-follistatin antibodies, suggesting that the acti-
hibin. In only 1 neoplasm showing-subunit positive vin—follistatin complex is present in these cells. Interest-
cells (case 37) was colocalization [@&- and a-subunit ingly, follistatin, which binds to activin A and suppresses
detected in some tumour cells, suggesting that, in th# biological actions in various biological systems [1,
case, there was a simultaneous production of both actilh 26, 27, 37], is confined to B cells in pancreatic islets.
A and inhibin A in some tumour cells. This has been elegantly demonstrated by Ogawa et al.

There were no statistically significant correlations b&8], who also showed that, at least in rat pancreas, A

tweena- andPBA-chain expression and the following clincells, unlike B cells, contain inhibin/activin free from
ico-pathological variables: malignancy of tumours, sefgllistatin. Since some authors [40, 46] have demonstrat-
age, and presence or absence of endocrine symptadsthat activin A stimulates insulin secretion in rat pan-
The only statistically significant correlation found wasereatic islets, it may be postulated that activin A, pro-
between expression of tigA-subunit and malignancy ofduced by A cells, may act as a paracrine factor regulat-
EC cell tumours. Malignant EC cell neoplasms (mostlgg insulin secretion. Moreover, follistatin may be pro-
located in the ileum and colon) expres§&dchain with duced by B cells to counteract activin A actions. In this
a significantly higher frequency€0.01) than did benign context it is interesting to recall that follistatin has many
EC cell tumours (mainly located in the appendix). structural homologies with some growth factor receptors,
such as epidermal growth factor receptor (EGFR) and
platelet-derived growth factor receptor. Unlike these re-
Discussion ceptors, however, follistatin lacks a transmembrane do-

main [35, 36], representing, as a consequence, only a
We have investigated the immunohistochemical distribesluble receptor for activin A.
tion of a-subunit of inhibin and3A-subunit of inhib- Progesterone and oestrogen have an important physio-
in/activin in normal endocrine cells of gut and pancrebgical role in the complex regulation of pituitary FSH
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secretion, in which both activin A and inhibin are alsan has been found to play an important part in autocrine
involved [47]. This is in agreement with the finding thajrowth regulation in human ovarian cell lines [6]. Wheth-
gonadotroph cells of the anterior pituitary express receg-such mechanisms are also involved in the growth of
tors for both progesterone (PgRs) and oestrogen (EBa$troenteropancreatic tumours remains to be determined.
[38], and that they produce bothk andB-subunits of The de novo expression @A-subunit in some ileal EC
inhibin-activin [25, 33]. Regulatory mechanisms incluctell tumours, while absent in normal ileal EC cells, sug-
ing activin-inhibin and steroid hormones, similar to thoggests a possible role for this subunit in the process of tu-
operating in gonadotroph cells, might also be hypoth®our growth control. Further studies are needed to clarify
sized for pancreatic A cells. In this context, it is of intethe role of activin-inhibin in the various endocrine tu-
est to recall that pancreatic glucagon-producing A ceffeours of the gastro-entero-pancreatic system. Demon-
and A cell tumours, besides producing activin A (as wg&ation of coexpression of activin and its receptor would
have demonstrated in the present study) express PgRp{@vide important information. In situ hybridization stud-
19, 42]. Although a progesterone influence on glucag@s to detect activin and inhibin mRNA would be useful
secretion has not as yet been demonstrated and thetsigssess active synthesis of these factors.
nificance of the presence of PgRs in A cells is not clear,The results of our study suggest that activin A, pro-
the hypothesis that steroid hormones may influence pdneed by specific types of pancreatic (A cell) and gut (G,
creatic activin A secretion remains suggestive. @P, EC cells) endocrine cells, may act locally as a para-
course, more detailed biological studies are needed @éne factor in the regulation of some physiological func-
fore we can hope to understand a possible interaction th@as, including the regulation of insulin secretion. In ad-
tween progesterone and activin production in A cells. dition, endocrine tumours expressing activin A are main-
Our findings show that endocrine cells of the normid A cell and G cell tumours. Finally, activin A may be
gut mucosa, like A cells of the pancreas, express only ilmeolved in the process of tumorigenesis of some ileal
BA-chain of inhibin-activin, suggesting production of ad=C cell tumours.
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