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l. Introduction

Glucagon secretion is thought to take place by exo-
cytosis, a process involving movement of the gluca-
son-containing granules to the cell membrane, fusion
of the granule membrane with the cell membrane and

i release of the granule contents into the extracellular

: space {1, 2]- A number of investigations have sug-

tgested the mvelvement of a microtubular-microfila-

' mentous system in the secretion of hormones from

" the pancreativ B-cell [3, 4], from the adrenal medulla
{5} and from e thyrotd {5, 7]. kt therefore seemed

. of interest to investigate the possible role of microtu-

 bules in the secretion of glucagon from the pancreatic

‘ Aq-cell.

la this study ., we have determined the effects on
ducagon release of vinblastine and ¢olchicine, agents
whicii cause the disruption of microtubules. It was
found that both vinblastine and colchicine increascd
the release of glucagon from isolated suinea-pig islets
of Langerhans incubated érr vitro.

! Murerials and metheods

‘Velbe’ vinblastine sulphate was purchased from
Eli Lilly and Co. Ltd.. Basingstoke, England, and col-
chicine was obtatned from Sigma Chemical Co.. King-
ston. England.

Tha methods For isolation and incubation of islets
of Langerhans, and for the radioimmuncassay of glu-
ragon, were similar to those described previously [8]-
Male guinea-pigs of Duncan-Hartley strain weighing

- 30G-800 g were used in these experiments. To deter-

Nurth. tlolland Pubtishing Compar> — Amsterdare

mine the effects of vinblastine or colchicing, the iso-
lated islets were divided into two groups. One greup
was incubated for 60 min at 37° in medium contain-
iag glucose (5.5 mMY} and either vinblastine (3.02 mM}
or colchicine (0.1 mM), and the other group was incu-
bated - medium containing glucose (4.5 mM) alore,
The islets were then washed and distriburaed in groups
of ten into smal! tubes containing 2 ml volures of in-
cubation medium. The incubation medium coniained
the additions shown in the table. The tubes were
gassed with 95% oxygen: 5% carbon dioxide, sealed.
and incubated for 30 min at 37°. Saniples of the me-
dium from each vessel were taken and stored at --20°
until their glucagon content was determined Dy radio-
immugpoassay . ko all experiments, smnoles of non-incu-
bated medium were taken for use as bianks in the ra-
dioimmunoassay. -

The rates of oxidation of {1-1C] vctancic avid
and ot §U-19CY glucose were measured usiv g methoas
praviously reported [9]. sotated istets of Langerbans
were incubated tirst for 30 min in the preseace of glo-
case (5.5 mM) and then incubated dor a period of 1 hr
1o detgrmine the controal rate of oxidation. Islets of
Langerhans incubated first for 30 min in the presence
of vinblastine or colchicine were used to determine
the rates of oxidation during incubation for a furthes
hour in the presence at these agents.

For electron microscopy, the isoluted istets (after
incubation) were fixed m 3% glutaraldehvde (Polysci-
ences L1d., Warrington. USA) in 0.05 M phosphate
buifer pbl 7.4, rinsed briefly. and pustfixed in 2% os-
mium retroxide (Johnson Matthey Lid., London,
England) in the phosphate hufter. Aafter dehydrution
in ethanol, the islets were embedded in an epoxy resin
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. Table 1
Effects of vinblastine and colchicine on plucagon relexsse from isolated islets of Langerhans,

'Giucag{m release (ng/10Q islets/30 min)

Subst:mc'qs in medium Control

Control + vinblastine (0.02 mM} |

5.5 mM glucoss
5.5 mM glucose + § mM octanoic acid
5.5 mM glucose + 5 mM arginine

1.51 £ 0.09 (I9)
0.81 + 0.06 (21)
2.54 £ 0.20 (16)

©1.97 £ 0.16 (20)*
1.31 £ 0,09-(Z)*
3.30 1 0.20 (1)*

Control

Control + colchicine (0.1 mM)

5.5 mM glucase
5.5 mM glucose + 5 mM octanoic acid
5.5 mM glucose + 5 mM arginine

[.27 = 0.07 (20)
0.72 2 0.07 (19)
2.0220.16 (18)

1.89 £ 0.12 (20)*
1.25 : 0.08(18)"
215 £ 016 (18)*

*Indicates vilues significantly different from contral (P < 0.0 ). Control incubations were preincubated in mediem containing ghe-
<ose alone. Glucagon refeass measured in the presence of vinbiastine or colchicine was from isolated islets preincubated For 60
min in medium containing glucose and efther vinblastine ar colchirine. The number of observations is in parentheses,

by.standard procedures [10]. Ultrathin sections were
cul using an L.K.B. uliramicrotome znd stained witha
saturated solution of uranyl acetate in 50% ethanol
before examination in an A.E.[. EM6B electron micre-

scope.

3. Kesults and discassion

It has previously been shown that agenis that inter-
fere with microtubule function inhibit glucose-stimu-
lated insulin release trom the B-cells of the islets of
Langerhans [3. 4]. In contrast, it was found that both
vinblastine and colchicine caused an increase in gluca-
gon release from islets of Langerhans incubated in vi
fro {1able 1). When the basal glucagon release was
stimulated in the presence of arginine, or inhibited by
incubation in the presence of octanoic acid, vinblas-
tine and colchicine still caused increases in glucagon
release compared with the control values (table ).

i1 has been suggesied that very low levels in insulin
may affect glucagon release [11, 12]. Since insulin re-
lease from isulated islets cannot be completely sup-
pressed by agents affecting the microtubular system
[>. 4], it was thought that the increase in glucagon re-
lease caused by vinblastine and colchicine in our ex-
periments was unlikely to be mediated by changes in
insulin levels in the incubation medium. However, it
has been shown that a reduced production of ATP
from the oxidation of fatty acids and glucose causes
an increase in glucagon release from the A, -cells [13] -

920

and it was therefore important to show that vinblas-
tine and colchicine were not acting as inhibitors ol A,-
cefl metabolism. The estimation of the rates of pro.
duction of 14CQ, from radicactively-labelled octanoic
acid and glucose showed that the oxidation of these
metabolites was not significantly reduced in the pres-
ence of vinblastine or colchicine, so that the increases
in glucagon release caused by these agents did not ap-
pear to be due to inhibition of A;-cell metabolism.

Electron micrographs of sections from puinea-pig
islets which had been incubated for 90 min in the
presence of vinblastine showed the presence of crys
talline material in the cytoplasm of the A, -cells (fig.
1). No intact microtubules wesre observed in these
cells although other organelles appeared entirely nor-
mal. In isolated islets of Langerhans incubated in Lie
presence of glucose alone, microtubyles were readily
observed (figs_ 2 and 3).

Qur results therefore indicate that undey the exper-
imental conditions used, vinblastine and calchicine
acted specifically to disrupt the microtubular system
in the A,-cells, and that one result of this disruption
was an increase in the release of glucagon.

The contrast between the effects of colchicine and
vinblastine on glucagon secretion reported here and
their effects on insulin secretion [3, 4] further ilbws-
trates the marked differences between the control of
hormone secretion from the Aj-cells and B-cells of
the pancreas. Thus glucose-stimulated insulin secretiod
is inhibited either when the microtubular system is
impaired [3, 4], in the absence of adequate concen-
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Fig. 1. Guinea-pig islct of Langerhans incubated for 90 min in the presence of 0.02 mM vinblastine. Vinblastine-induced crystals
{V) have formed in the cytaplism of the Ag-cell. Approx. magnification X 13,000.
Fig. 2. Guinea-pig isler of Langerhans incubated with glucuse alone. showine the presenee of cytoplasmic micrutubules farrvaed)

inan A;-cell. Approx. megification X [5,750.

Fig. 3. At higher magnification of the micrograph shown in flg. 2. a microtubule i seen in diceet conract with a storage pranule.

Approx. magnification X 18,700.

tratians of extracellular calcium [14] or when the

production of ATP by the B-cell is inhibited [ 15].In
contras!, glucagon release frum the A;-cell increases
when the microtubular system is disrupied, or when

the production of ATP by the A,-cell is reduced [13].

In 3ddition, rates of glucagon release increase in the
presence of low levels of extracellular calcium ions_
In our experiments, glucagon release i, the presence
of glucose and in the presence of arginine increased
signilicanily when calcium jons were removed {rom
the incuhation medium. Similar effects of calcium ion
deprivation on glucagon secretion from duct-ligated
pancreas pleces have recently been reported [16].

The reasons for these markedly different secretory

esponses of the Ag-cells and B-cefls is av present un-
clear, :
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