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Regulatory factor link ed
to lat e-onset diabetes?

Maintenane d glucose balare in mam
mals apends m the production of insulin
by theb-cells d the panceas, in espnse
to raisel mncentrations d blood gucose.
In humans sffering from non-insulin-
dependent diabetes (NIDDM), b-cdl fail-
ure Pllows dironic resistane © inlin-
simulated gucose upake and causes the
development of hyperglycaemia'. NIDDM
shonvs a plygenic inheitance patern in
most casés defined genetic defects that
have little dfect on ther own, in @mmbina-
tion induce dialetes ly epistaic inter-
actions’. Here we shov that mie
heterozygous or the @ne pdx-1, which
encodes a tansciption factor for the
insulin gene and egulakes panaatc devel-
opment, have impaied ducose blerance.
This panceaic nudear egulaory fector is
required for glucose honeostasis en
when the panceas is miphologicaly
normal.

The pdx-1-encoded homeodomain
protein in mammals (STH, IPF1, IDX-
1)**"was isolaid as aransciptional regu-
lator of insulin and sonatostatn™® The
protein was fist detected in the enbryonic
panceaic and diodenal endoderm. But in
the panceas,pdx-1 expressim becomes
progressiely resticted to islds, where it is
produced in more than 90% ©i3-cells, and
in substantally fewer d-cells (15%) andh-
cdlls (3%)°*

Mice that ae heerozygous (+/B) ér
pdx-1 develop normally, but in pdx-1
homozygotes (B/P), the rbnding ou-
growth of the panceas that usally occurs
is aresed at an edy stag™'2 The Ele-
vane d these finding is undrsored by a
desciption of a uman phenotype lacking
a panceas and assiated with a mutation
in the pdx-1 gene*** Maturity-onse dia-
betes @curred in humans héerozygous
for this mutation*®, this pompted us b
examine vhether pdx-1 is important for
glucose honeostasis in an dult mouse
model.

We fastd pdx-1 wild-type and +/B
mice for 14D16 how and injeted thean
intraperitonealy with 20% ducose (2
grams @ kilogram tody weight). The
blood ducose lgels d the wild type
underwent a threefold increase whin 15
minutes hut returned to baséne two
hours latr (Fig. 1a). B contrast, +/B mie
shaved a 7D10enfold increase in lmod
glucose lges afer 30 mirutes. hese mie
remainad hyperglyceemic even aftr 2
hours (Fig 1a).

The levels o plasma inglin following
glucose dministration (not shavn) did
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Fgure 1 Comparison of wild-type and  pdx-1-deficient mice. a, Glucose toler ance tests on black Swiss mice
that ar e either heter ozygous for pdx-1 (+/B, red) or wild type (g reen). Mean blood g lucose le vels o ver time

are shown with standar d error (n = 8 for wild-type mice,

n =11 for +/b mice). Animals w ere fasted for 1 4B

hours befor e testing. Blood g lucose le vels w ere monitor ed with a g lucometer . b, Representativ e islets fr om

15-week-old wild-type (top) and +/B (bottom) mice. Islets w
raised ag ainst g lucagon, somatostatin and pancr eatic polypeptide to show the mantle of islet non-
around the cor e of unstained b-cells. Magnification bar

not differ appreciady between wild-type
and +/B animals, i these inslin levels
were inagpropriately low for the degree o
hyperglyceemia doseved in the +/B mie.

In hisblogical evaluation, the panceat
ic islds from the +/B mie apeaed sane-
what smdkr, with a thiker mantle devoid
of b-cdls, than thosefahe wild type (Fig
1b). The mass fob-cells was educed, but
to an atent that was not sigificant (wild-
type mie: 2.80 mligrams5 0.44;n = 8;
+/B mi@: 1.76 mllgrams5 0.13;n = 4).
However, the mass fonon-b-cells was
almost dubled in +/B ompared with
wild-type mie (wild-type mie: 0.47 mg
5 0.06; +/b mie: 0.82 m¢ 0.10). Tis
suggests that addiciency in thepdx-1 gene
may slew the islé cell lineags bwards
developing into non-b cells.

Our realts support the idea that, as
well as ating as aeagulabry protein for
panceaic development, the poten
encoded by pdx-1 is required for glucose
homeostasis in thedult panceas. fius a
deficiency inpdx-1 may predispose ertain
individuals b the dvelopment of late-
onsd diabetes, paticularly in the ontext
of othe genetic mutations within the
insulin-signalling cascde.
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correction

In the Scientific Corr espondence article
entitled Olnhibition of ICE slows ALS in
miceO by R. M. Friedlander, R. H. Bown,
V. Gagliardini, J. Wang and J. Y uan
(Nature 388, 31; 1997), the mouse str ain
used was G93A (r ather than G93R

as published).
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