Diabetes & Metabolism {Paris)
1997, 23, 417-423

O RIGINAL ARTICLE

INSULIN-LIKE GROWTH FACTOR BINDING PROTEINS
FROM ADULT-HAMSTER PANCREATIC ISLETS :
INFLUENCE OF GLUCOSE CONCENTRATION

L. MASSA (1), AM. CORTIZ( (2), 1.} GAGLIARDINO (1)

SUMMARY - This study investigated the effect of glucose on insulin-
like growth facior binding proteins {IGFBPs} in islets isolated from pan-
creas of adult hamsters and compated the response pattern with that of
their serum IGFBPs. Serum samples and islets were obtained from agult
normal male hamsters, and |GF-binding capacity was measured in ali-
quots of serum, sonicated islets, or conditioned medium using either '2-
hiGF-1 or -1t IGFBPs were characterized in these samples by the ligand-
blotting technique, and insulin was measured in conditioned medium by
radicinmunoassay. Three IGFBP fractions were identitied in serum, with
ielakive malecular weights of 38, 30-33, and 24 kDa, while only two frac-
tions of 30-33 and 24 kDa were identified in islets or in their conditioned
medium. Islets cultured with 2 ar 16 mM ghicose for 48 h released mare
insudin in the presence of the higher glucose concentration. The bindiag
capacily measured in the istel suspension or conditioned mediun in-
creased as a function of glucose cancentration in the incubation megdium.
The IGFBPs present both in islets and conditioned medium had a 3- ta
4-fold higher apparent affinity for 1GF-1I than IGF-. The higher glucase
concenlialiun increased the intersity of the swo IGFBP bands identfied
in the islel suspension by 2- to 3-foid. Qur data show that two low-
molecular-weight IGFBPs were released from adult hamster pancreatic
islets, with a different distribution patiern from that of hamster serum, and
that the amount of IGFBPs released by islets depended on the glucase
concentration in the cuiture medium. Though not conciusive, these data
suggest that IGFBPs may play a regulatory role in B-cell turnover in adult

islets as they do in foetal islets. Diabetes & Metabolism 1997, 23, 417-
423.

Key-words : hamster, isolated islets, islet culture, insulin-like growth
factor binding proteins, islet function.
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RESUME - Protéines de liaison pour les facteurs de croissance ap-
parentés a l'insuline dans les ilots de pancréas de hamsters adultes :
influence de la concentration en glucose. Le but de ce travail est d'éiu-
dier les effets du glucose sur les protéines de liaison des facteurs de
croissance apparentés a l'insuline (IGFBP) dHlots isolés de pancréas
d'hamsters adultes, et de comparer leur réponse a celle des IGFBP dans
le sérum. Dans ce hut, des échantillons de sérum et dilots ont ét¢ obie-
nus a partir de hamsters males adultes normaux. La capacité de liaison
des IGF a é1& mesurée avec de I"?|-hIGF-i ou -it dans des aliquots de
sérum, d'flots au de milieu de cullure conditionné. Les IGFBP ont été
caractérisées dans ces échantillons par la technigue de « ligand-
blatting », tandis gue [‘insuline a é1é dosée dans fe milieu de culture par
méthode radicimmunaclogique. Trois fractions d'IGFBP, de poids maolécu-
ldires relatifs de 38, 30-33 et 24 kDa, ont &té identifiées dans le sérum,
dlors gue seulement deux fractions de 30-33 et 24 kDA ont été mises en
dvidence dans les flots et le mitign de culwre. Les Tlots cultivés avec du
glucose 2 ou 16 mM pendant 48 heures sécrétent plus d'insuline en pré-
sence de la plus hatte concentration de glucose. La capacité de liaison
des IGF, mesurée dans la suspension dilots ou dans le surnageant de
culture, augmente en fonchion de la conceniration de glucose dans le
milieu d'incubation. Les IGFBP présentes dans les ilats et le milieu de
culture ont une affinité apparente 3 et 4 fois plus élevée pour I'IGF-1l que
pour I'iGF-1. La concentration supérieure de glucose accroitd'environ 2a
3 fois I'intensité des deux bandes d’IGFBP idensfiées dans la suspension
d'flots. Nos observations montrent que : {a) deux IGFBP de faible poids
moléculaire sonl secrétés par les ilots de pancréas d’hamsters adultes,
avec un schéma de distribution différent de cedui chservé dans le sérum ;
et {b) la quantité d'\GFBP libérée par les ilots dépend de la cancentration
de glucose dans le milieu de culture. Méme si eiies ne permeltent pas de
conclure de fagon définitive, nos données suggérent donc que les IGFBP
pourraient jouer un rdle de régulation dans {e turnover des cellules B
dans les flots adultes comme elles le font dans les ilots feetaux. Diabetes
& Metabolism 1997, 23, 417-423.
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he total mass of pancreatic B cells,
which is a critical regulatory factor of
glucose homeostasis in mosl species,
depends on the rate of replication of
differentiated B cells as well as on the
genesis of new islets from proliferating ductules [1].
The rate of B-cell death might also be an ongoing and
important lactor in the regulation of B-cell mass |2].

Glucose stimulates the rate ol B-cell genesis and
replication [1] while decreasing that of B-cell death
{21 Although the mechanism by which glucose produ-
ces these effects is poorly understood, several growth
factors, such as insulin-like growth factors (1GF)-1 and
-, might participate in this process [4-6] in both
paracrine and autocrine fashion |7-10]. In this regard.
it has been shown that isolated foetal islels in culture
release YGF-1 in response to different metabolic and
hormonal stimuli |7, 111,

IGFs circulate in serum and in other biological
fluids relative to a family of six specific 1GF binding
proteins (IGFBPs) [5, 12, 13] that have been purified
and structurally characterized. These [GFBPs not only
transport IGFs but may also modulate their action by
protonging their half-life as well as by regulating both
their clearance and their access {o specific receplors
15,12, 13].

The presence of mRNA specific for IGFBP-1 and
-2, as well as the sceretion of the eacoded proteins,
has been demonstrated in foetal ral islets {11} Pure
preparations of 1IGFBP-1 and -2 were also found to
cause a synergistic increase in DNA synthesis in the
presence of low doses of IGF-1 and -1I [11]. This
evidence suggests that IGFBPs may play a role in
foctal B-cell profiferation. Otherwise, the available
information on the mitogenic action of the IGF/IGIFBP
axis on adult islets of Langerhans is both scanty and
controversial {14, 15]. Moreaver, no study reported to
date has examined the possible control of the content
and release of IGFBPs in vitro in adult islets. Accor-
dingly, we studied the effect of glucose on the IGFBPs
of islets of Langerhans isolated from adull hamsters
and compared the response pattern with that of their
serum IGFBPs. The Syrian polden hamster was selec-
ted as the experimental model because this strain res-
ponds to stimuli that can alter pancreatic growth and
development but has a low incidence of spontancous
pancreatic tumors [4].

W MATERIALS AND METHODS

Materials — Recombinant human 1GFs (MGE-1 and hIGE 1D
were purchased from Biochem Inc. (Torrance, CA), "%t from
Amersham (U.K.), RPMI 1640 from Gibeo, and foetal-bovine
serum from Gen (Argenting). Fatty-acid-free bovine-serum albo
min (BSA), X-Omat Kodak film, prestained molecular-weight-
marker profeins, and other reagents of the purest available grade
were obtained Irom Sigma Chemical Co. (St Louis, MO).

Animals and isiet culture — Male Syrian golden hamsters (Uned
SYR) from the Eppley colony, maintained in a room af 21 £ 1 °C
and 50 £ 3 % humidity with a 12-h light-dark eycle, were boused
in plastic cages and fed with a commercial pelleted diet (Purina
chow) and water ad fibinon, Animals 8 weeks of age thody
weight 100 £ 1.9 p) were sacrificed by cervieal distocation, and
the entire pancreas was removed for islet isolation, Blood sam-
ples {2-3 mi), previously obtained from the retroorbital plesus
under tight acther anesthesia, were lefl to clot, then centrifuged at
4 °C and stored at — 20 °C for not longer than one weck.

Onc hundred and fifty islets isolated by collagenase digestion
[$6] were cultused for 24 h ot 37 "C in 250 pb of REME 1640
islet/volume ratio 0.6). pH 7.4, containing 10 % (v/v) foctal
bovine serum and 2 mM glucose in a humid wimosphere (5 %
COJYS % O, fviv]).

After 241 of cultwre, the istets were separated rom the
medium, rimsed twice in fresh serun free RPMT entone medium,
and cnltured Tor a further 48 v in 250 pt RPMIE 1610 plus 0.5 %
(w/v) Fauly acid free BSA and the glucose concentrations indica-
ted inthe legends to the figures. An optimal ratio of the numbe
of isiets to the volume of culture medinum {0.6) was selected for
measurement of IGFBPs either by their hinding capacity or
Western blot analysis, Finally, islets from each well were separa-
ted from the conditioned medium, resuspended in 30l of
50 M Tris-HCL pH 7.4, and disrupted by ultrasound. The
conditioncd medium was concentraled by Tyophilizing 1o a (inal
volume of 30 ul. Both the islet-lysate suspension and the condi-
tioned medivm were maintained at - 20°C until analysis,

Rinding capacity — To measure 1GE-binding capacity. dilferent
aliquots of hamster serum, slet lysates, or conditioned medium
were incubated with "*I-hIGEY or " EMGE-TL as previously
described {17}, Bricfly, samples were incubated for 3 h at 3 7°C in
the presence of " LhIGE (10,000 cpm) with or without addition
ol an excess of unfabelted MGE 1 or 1L respectively, inoa totat
voluine of 500 pl of binding bulfer (0,02 “F [w/v] protamine
sulphate, 0.3 mM Nall,PO,. 153 mA NaN . 0.01 M EDTA,
0.25 % |wivl fatty-acid-free BSA, pl1 7.5). One mil of 1% (wiv)
charceal dextran in binding buffer was then added to each tube,
and the mixture was incubated for another 10 min at 4 7C helore
the samples were centrifuged at 4434 g for 10 min and 71
hIGE-IGTBPs complexes present in the supernatant were measy-
red in a well-type gamma counter.

Western figand-blatting - 1GFRPs were characterized by means
of the tipand-Biotting technique described by Hossenlopp ef al.
1IR]. Five microlitres of hamster seram. 30 pl of islet-lysate
sispensione, and 30 pb of a given conditioned medinm sample
were mixed with a fowrfold-concentrated sample bulfer (62.5 mM
Tris-HOL pH 68 2 % [w/v] sodium dodecylsullate [SDS] :
) 7 |viv] giyeerol s and 0.001 %% [w/v] hromophenal bined | 19]
tereder nonreducing conditions and botled for 3 min befare heing
loaded onte a 12.5 % (w/w) SDS polvacrvhimide gell Samples
were then electrophoresed at 200V oontil the dye Tront reached
the bottom of the gel. Prestained molecular-weight-marker pra-
Ieins were run in a parallel lane. The proteins were next traosfer-
red to nitroceflutose membranes at room temperature ina 15 mM
‘Fris hase-120 mM glycine buffer, pl1 8.3, containing 5% (vfv)
methanol. Electroblotting was performed under a constant current
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ol 100 mA for 16-18 h. Alter Wostern transter, the pels woere
stined 1o actect any unttwslerred proteins. Nitrocellulose was
blocked at 47 C and incubuted with "™ERIGED or -1 (350
00 pCitpg) (3 % 107 cpnvimly in 1 % (w/v) fatly-acid-iree BSA
und 0.1 % (vivy Tween 200n transfer buller (130 mM NaCl
[ md Tos-08CL plE 745 08 mg/mb NaN,). To measure the
amowm ol Jabelled 1GEF bound w cach IGFBP fruction, the nitro-
cellufose menibraaie was cul anto strips which were connted ina
BN COUBLE,

The speciticity of "L-hIGE-T binding w coch 1GEBP was
verttied thiougls compleie displacement of the tracer by addition
ol 2.5 pdT salabelled hIGE-T 10 the incubation medium (data 2ot
show i do 1GEBPs were detecivd by Western ligand -blotiing in
noncosdditioned media run in paradlel as o blank. Following this
eubation, the membranes were washed and autoradivpgraphed
sing X-Omat Kodak film and a Dupont intensifying screen tor
approsiinately 3 days.

Insudin avsay — hsulin wis wcasured 1o aliquots of conditioned
medinn by radivinununoassay {20 using an aniibody against rai
insuling, a rat-insalin standard obtained from Linco Rescarch, Inc.
(M, ULS.AL, and highly-puritied "P1Habelled porcine insutin
decurding o Liade ef al (214

B RESULTS

The capucity ol 1GF binding of hamster serum to
both =71 WIGE-T and -11 is shown in Figure 1A, In
both instances, specitic binding increased as a function

ol the serum volume used, attaining maximal values a1
20 b and 5 pl with the two respective tracers. For each
serum volume tested, higher binding values were ob-
ained when '"PLhIGE-TT instead of -1 was used as
lracer.

Weslern blot analysis of the serum samples showed
JIGFRP fructions with relative molecular weights of
38, 30-33, and 24 kDa (Fig. 18). Eighty-five percent
of the '""L-hIGF associsted with these bands was
bound 1o the 38 kDa species, which possibly repre-
sents [GFBP-3.

Figure 2A shows that the binding of "*I-hiGF to
the islel suspension increased, though not lincarly, as a
function of the number of isiets present in the sample,
reaching a maximal value at 10 islet equivalents. The
binding capacity of different aliquots of conditioned
mediwm incubated with ***I-hIGF also increased in
relation to the volume employed, atlaining a plateau wt
a volume of 50 pt (Fig. 2B8). Taken iogether, these
resulls suggest that hamster pancreatic islets contain
and release a component with ligand activity for *=°I-
hiGE

When the nature of this '?I-hIGF-binding activity
was characterized by Western ligand-blouing, two
bands ol IGFBPs with apparent molecular weights of
30-33 and 24 kDa were detected in both the isler sus-
pension and the conditioned medium (Fig. 3). Consis-
tenl with the observalions on ligand-binding kinetics,
the iutensily of these bands increased as a function of
either the number of islets present in the islet suspen-
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Fits. 1. Binding capacity (A) and Western ligand-bloting (B) of serum from the aduli Syrian hamsier with " LhlIGF species ay ligands. (Panel A)
Different ubiqtiors of serim were probed with "2 ERIGE-T (circles) or "YLRIGE-H {squures). The percens specific binding relaiive to the total number
of county present is ploted as a funciion of the seriom volwne tested. The tnal radioactivity in each incubation was 10,000 cpm for each of the tvo
lubelled WIGEs. (Panel B) The IGFBPs in 5 pl serum were fractionated and characterized by Wesiern ligand-blotting with " LG as o tracer.
Positioas of molecalar-weighe markers are shown on the richs, white the locaions of the 1GFBP bands are indicated by arrows on the left
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Fro, 2. "LMGE binding capaciy of islet suspensions and cr;g!rif'.‘irlm'd meditan. Isolated islets were cultired at 37°C for 4B in serum free

RPATY 1640 medinsa containing 2 mM ghicose and assaved for

LRGE !»mrhm: as described in Materials and Methods, Total counts hound minies

nonspecifie binding ere plotied as o function of the number of isles equivile nis m the snuspe n\um veldume tested (Danel A) or the aliguet volwne added

Srom an § Sfold-concentraied preparation of CM (Panel B). The tracers were *

increbation was 10,000 cpm for the labelled WGF
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Fier 3. Western-ligand -biot analvsic af islet suspensions and conditio-
nedd media rnhrmd Jor 48 in sernfree REMI modinm pins 16 mM
ghicase with PUMGE T as a tracer, Positions of melecular-mass
markers (in kDa) are shown on the vight. The two IGEBP species
migrating ar 30-33 and 24 kDa arc indicated by arrnses on the lefi. The
samples analysed weve suspension volumes eorresponding 10 30
{Lane 1), 70 {]ﬂnf 2). er 140 islets (Lane 3). or 30 pl of conditioned
medirm (Lane 4).

sion or the volume of conditioned medium tested. The
major band of 30-33 kDa bound about 80 % of the
M*LnIGE, while the less- pmmnmtcd band at 24 kDa
accounted for the remaining 20 %. This pattern dilfe-
red markedly from that found with hamster scrum

TMGE A and 7 LRIGE-1, respectively. The total radivactiviey in each

(Fig. IB) in which a 38 kDa heavier band (not detec
ted in islets or conditioned medium) was the main
component.

Islets cultured for 48 h under basal (2 M ghicose)
or stimulating (16 mM glucose) conditions released
more insulin in the presence of the higher comcentra-
tion of the sugar (1.2 £0.43 vs. 015 & 0.03 npdislet/h,
n=9 p<.02). Under these cullure conditions. the

ralues for the binding capacity of either islet suspen-
sion (Fig. 4/\) or Lon(hlloned medium (Fig. 48) with
respect to TLhIGF-L or 11 was in each instance
higher when the islets were cultured in the presence of
16 mM glucose than when the sugar concentration
was 2 mM. However, these differences only becane
sld{la!l(dliy significant with "*"LI-LIGI-11 as a tracer.

Ve also observed that the IGFBPs present both in
isicm (Fig. 4A) and conditioned medium (Fig. 48) had
a higher (3- to 4-fold) apparent altinity for FGE-11 than
IGF-1. regardless ol the glucose concentration to
which the islets had been previously exposed.

Suspensions of islets cultured with 2 or 16 mM
glucose, as well as their corresponding conditioned
media, had the same pattern of 30-33 and 24 kDa
IGIFBPs (Fig. 5). High glucose concentrations in-
crenscd the intensity of these two IGEFBE bands in the
istet suspension by 2- to 3-fold. Conversely, no
1GEBPs were detected n the conditioned medium of
islets cultured with 2 mM glucose, whercas these hin-
ding proteins were clearly observed in the presence ol
16 mM glucose.



Vol 23, n° 5, 1997

IGF BINDING PROTEINS AND PANCREATIC ISLETS 421

4.4 4.8 ‘ |
8- __peovoz
i |
: "
p<0.05%
6 [T
i i
Ba
& __p<0.01 p<0.01
[~ T 1
; . o
] |
o ]
il - !
1 ._']‘.. ‘
ol | 1,] | P Lt
L GF- OLIGE-U L GF-| YRIGF-)

Vi L bfject of glucove on the binding capaciy of istet suspensiony
wd connditned media, Icluted istets were coltwred wt 37 °C for 48 I
in 2 {open bars) ar 16 (stippled bars) mM gliecose. Aliquoty of 10 islet
equivedents of the sispensien (Panel ) or of 50yl of the conditioned
r"rg:\'n'mm (Panct 8) were incubated with either LS NGE (n=21) ar
ST RIGE N (0= 3). Resilis are expressed as the percent of specific
binding relutive 1o the total nwmber of counts, The values represeat the
mean x SUM of 3 experiments performed in duplicate on different dayy
and in differemi groups of islets obtained from 3 unimals. Differences

Jor 2 vs. 16 mM glucose are : Pancl A, *p < 0.05; Panel B *p < 0.01.

The tonad radioccnivity in each incubation was 10,000 cpm for euch of
the twao labelled hIGEs,
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s 3 Effect of glucose concentration on the IGFBP puttern in islet
stspensions and conditioned medium as detecied by Wesiern ligand-
bloning with "L MGEF-1 as a tracer: The samples analysed were islet
expracty ciltwred with 2 (Lanes D and 2) or 16 {Lanes 3 and 4) md
glucose, or 30pt conditioned medinm  from  Dwvcubations with 2
(Lanes Yamd 6) or [0 (Lanes 7 and 8} mM  glucose. Positions of
molecnlar-weleht miarkers are shown on the right, while the locations
of the o WGFBES migrating ar 30-33 and 24 EDa wre indicaied by
drrowy on the left,

M DISCUSSION

Our results demonstrine tor the first tme that three
IGIBP fractions with retative molecular weights ol

38, 30-33, and 24 kDa are present in the serum ot
aduli humsters. Since the characterization of the va-
rious [GERI species was not done by immunoblotting,
we conld only presume their identification as IGEBP-3
(38 kDa), 1GEBP-1/-2 (30-33 kDa), and IGKFBP-4
(24 kDa) on the basis of their apparent moleculur
weights [22] and their higher affinity for IGF-11 than
IGE-1 | 13]. Their relative proportion was similar to the
IGEFBP species observed in human serum, in which
IGFBP-3 (38-40 kDa) represents some 80-90 % ol the
"PIIGE bound 0 the various peptide  (ractions.
However, in rat serum, IGFBP-3 represents 60-70 4,
while low-molecular-weight 1GFBPs seem o be in
greater abundunce than in other mammalian sysiems
[23].

OfF the three 1GIFBP species present in hamsler
serum, only the two low-molecular-weight forms were
detected in islet suspensions and conditioned media
from adull hamster pancreas. This IGFBP pattern dif-
fered from that reported in foetal rat islets in which a
45 kDa fraction, probably identifiable as 1GFBP-3,
was observed [T, However, mRNAs specific for only
IGEBP-1T and -2 were detected in that study. Qur
fatlure to observe a high-mwolecular-weight 1GEFEBP in
both islet extracts and conditioned media cannot be
attributed to an experimental artufact since the binding
of "PI-hIGE-1 or -1 elearly increased as a function of
islet number and the 45-kDa species was detected
without any difficulty in hamster serum.

It is noteworthy that the islets were cultured for one
day in the presence of foetal-bovine serum in which
there 1s only a small proportion of high-molecular-
weight 1GEBPs {23], and that they were then washed
and 1ncubated Tor 48 h in the absence of serum. Under
such experitnental conditions, even in the absence of
dircet measurenient of I[GFBP synthesis in islets, the
presence of IGFBP species in the pancreas and not in
serum suggests an endogenous origin.

The islets released insulin in culture as a lunction
of the glucose concentration in the medium, thus de-
monstrating that the experimental conditions selected
were appropriaie for lesting the protein-secretory ca-
pacity of the islets in response to stimulation by sugar,
The two lower-molecular-weight 1GFBPs (30-33 and
24 kDa) were also detected in samples of islets cultu-
red with different concentrations of glucose (2 and
16 mM). The IGFBP content of islet suspensions and
their corresponding conditioned mediy, as assessed by
ligand-blouwing or by IGF-binding capacity, increased
significantly alter islet exposure to high glucose, thus
suggesting that the secretion, and presumably also the
synthesis, of IGEBPs wus stimulated by hexose meta-
bolism within the islets. Since both the content and the
release of IGFBPs increased at the same (ime in res-
ponse to glucose stimulaion, we considered that the
islets  secreted IGFBPs  constitutively rather  than
through some regulatory mechanism involving men-
brane wransport [11, 14]. Conversely, no LGEBPs of
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any molecular-weight class were found in conditioned
medivm from islets cultured with 2 mM glucose by
Western ligand-blotting. The failure to detect IGFBPs
under such conditions was probably due to their Tow
steady-state concentration rather than to a lack of
rclease. The lower, though stll detectable, binding
capacity measured in the conditioned medium of islets
cultured in 2 mM glucose offers support for this as-
sumptiomn.

Regardiess of the glucose concentration to which
the islets had previously been exposed, the apparemt
affinity of their IGFBPs was greater for '*°I-hiGF-11
than " I-hIGF-1. The precise mechanism by which
glucose stimulates the release of IGFBP, as well as the
nature of the isiet-cell component(s) responsible flor
this process or for IGFBP synthesis, is still unknown.
In this regard, evidence obtained in other systems
(human and rat osteosarcoma cell lines) suggests that
levels of IGFBP-4 [24, 25] as well as its mRNA [26]
are raised by ¢cAMP; hence, a glucose-induced in-
crease in islel cAMP content might account for the
stimulatory effect of sugar on 1GFBP-4 secretion.

Nonetheless, hypoinsulinacmia and fasting have
been shown {o increase the amount of hepatic
IGFBP-1- and 1GFBP-2-specific mRNAs, as well as
the circulating Jevels of IGFBP-1 and, 1o a lcsser de-
gree, of IGFBP-2 (27, 28]. In other studies. the pro-
duction of IGFBP-1in hueman-foetal-liver explants
was found to be inversely regulated by glucose |29].
while the secrction of IGFBP-2by a human-
embryonic-kidney cell line increased in responsc to
IGF-1 and insulin as a result of overall stimulation of
protein synthesis |301. All these diverse data suggest
that the action of glucose on IGFBP release may vary
between tissues and at different stages in ontogenic
development.

Hogg er al. |11} reported that a step-up in glucose
concentration from 1.4 to 16.7 mM was accompanicd
by an increase in the retease of insulin, IGF-1, and all
four IGFBP species, as well as an elevation in the rate
aof DNA synthesis, in isolaled foctal-rat islets. These
authors also showed that exogenous IGFBP-1 and -2,
synergized with subthreshold concentrations of 1GF-1
or -1L, increased the rate of islet DNA synthesis. On
the basis of those results, they suggested that glucose,
1GFs, and IGFBPs interact to promote islet-cell hyper-
plasia during late gestalion,

The mechanism by which 1GFBP-1 and -2 potenti-
ate 1GP-stimulated DNA synthesis is not known, but it
has heen suggesied that the binding of these species (o
the cell membrane may create a high concentration of
IGE-1 or -1 at the cell surface for presentation to
hish-affinily receptors {31, 321. Since IGFBP relcasc
was upregulated by glucose in islets from both foetal
rals and adult hamsters in vifro, it is possible that a
stmilar effect occurs in vive, in which case nutrients
may modulate islet-cell growth (at least partly)
through IGFBP-mediated potentiation of 1GF activity.

A recent report showed that the apoplosis rate of B
cells is lower after exposure (0 high glucose, and that
this protective effect disappears if protein synthesis is
blocked 13]. Accordingly, within the array of prateins
synthesized and released by islets in response to glu-
cose, the 1GF : IGFBP complex may constitute one of
the components responsible for the antagonistic clfect
of sugar on B-cell apoptosis.

in conclusion, our data clearly show that two Tow-
molecular-weight 1GPBPs are released from adult
hamster pancreatic istets, that the HGEFBP distribution
pattern s different from ‘that of hamster scrum or
foetal-rat islets, and that islet IGFBP release depends
on the glucose concentration in culture medium. Thesc
results suggest that IGFBPs may play a regulatory role
in B-cell turnover within adult islets of Langerhans in
the hamster, just as these proteins appear (e do in islels
from foetal animals.
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