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SUMMARY: We measured pools of sgluble and sedimentable actin in hamster islets
using a new DNase I binding/immunoprecipitation assay. Islets from fed and
fasted hamsters contained the same amount of actin when expressed per microgram
of protein. In three experiments the sedimentable (filamentous) actin increased
significantly in islets from fasted hamsters. Recovery determinations demon-
strate that during fasting the sedimentable actin pool (F) is increased as the
solubte (G) actin pool decreases. These results suggest that the microfilament
system is affected by the metabolic state of hamsters and may be responsible,
in part, for inhibiting insulin secretion during fasting.

INTRODUCTION
Microfilaments are known to be involved in many cellular processes includ-
ing cell movement, cytokinesis, receptor capping, phagocytosis, and exocytosis.
(1). Since Lacy first proposed that the microfilament-microtubule system must
be intact for glucose-induced insulin secretion, this hypothesis has been
studied extensively (2). Orci et al (3) proposed that the cell web may play
a role in controlling access of secretory granules to the cell membrane. The
cell web is part of an extensive microfilament network in non-muscle cells com-
posed of actin and various actin-associated proteins. In non-muscle cells ac-
tin is distributed in two major pools: G-actin is a soluble, globulin-shaped
single polypeptide of 42,000 daltons; the polymerized form of actin is called
filamentous, or F-actin (4). Recently, we have developed a highly sensitive
actin assay which employs the competition of G-actin and 1251 _G-actin in bind-
ing DNase I. Furthermore, we can measure G- and F-actin by differential sedi-
mentation of actin pools followed by depolymerization of F-actin using guani-
dine-HC1 (4). We have examined the possible involvement of actin in insulin
secretion by measuring G- and F-actin in islets of fed and fasted hamsters, con-

ditions of vastly different insulin secretion. OQur results demonstrate that
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in fasted hamsters, sedimentable (F-actin) increased significantly in three

separate experiments.

MATERIALS AND METHODS: Adult male hamsters were fed ad libitum or fasted 72 hr
prior to decapitation the morning of the experiments. Pancreases were removed
and the islets isolated by the collagenase digestion method of Lacy and Kistia-
novsky (5). Islets were placed into Hank's medium on ice without glucose and
then placed into microfuge tubes in groups of 10 islets. The media were drawn
off after centrifugation at 500 x g for 3 min and 1.0 ml of lysis buffer was
added (90mM KC1, 10mM PIPES, 2,0mM MgClp, 1.0mM EGTA, 0.20M ATP, 0.05% NaNj,
0.1% Triton X-100, pH 6.9). Islets were lysed by vortexing 10 sec in lysis buf-
fer. Aliquots were taken for total, G, and F-actin. For the measurement of
total actin, a 100ul aliquot of lysate was removed and 100ul of 3.0 M GdnHCl
added to the sample to depolymerize filamentous actin (6). Two hundred micro-
Titers of lysate were placed into an Eppendorf microfuge tube and centrifuged
for five min to sediment the filamentous actin. We have shown previously that
the procedure sediments F-actin (4,7). The supernatant was removed and 100ul
of 1.5 M Gdn-HC1 was added to 100ul of the supernatant. A mixture of 100ul of
1ysis buffer and 100ul of 1.5 M Gdn-HC1 was added to the pelleted material.
The Gdn-HC1 containing lysates were vortexed briefly and placed on ice for
30 min. At 30 min, all samples were diluted to 1.0 ml in the actin assay
buffer which consists of 0.2 M NaCl, 5mM phosphate, 0.2nmM ATP, 0.2mM CaClsp,
1.0mM MgCl2, 0.05% NaN3, pH 7.4 (3). At 4°C actin in this buffer will re-
tain its ability to bind DNase I for several weeks.

Actin measurements were made using the DNase I binding/immunoprecipitation as-
say described previously (4). Actin from hamster jislets has been shown pre-
viously to compete in parallel with the rabbit skeletal muscle actin used as
standard (4). Each actin value was determined using three dose levels in dup-
licate and potency estimates determined using the radioimmunoassay program
of Duddleson et al (8). Proteins were determined by the method of Bradford
(9) using bovine serum albumin as standard. Statistical analysis utilized an
unpaired Student's t-test.
RESULTS
The table summarizes our results of comparing actin pools in islets iso-

lated from fed and fasted hamsters in three separate experiments. Actin repre-
resents 2 to 4% of cell protein in hamster islets. The total amount of actin
is decreased in islets from fasted hamsters as is the amount of soluble and
filamentous actin. However, the amount of protein in ten islets from the fasted
hamsters is also decreased. When actin is expressed as nanograms per microgram
of protein, the total amount of actin does not change in islets after three days
of fasting. 1In all experiments, a "recovery" was calculated as the sum of G
actin + F-actin was divided by the total actin. When the ratio was expressed
as a percentage, all recoveries were between 83 and 115% in the three experi-

ments. The actin recoveries in each experiment were not different between the

two experimental groups. The percent of sedimentable actin in fasted hamsters

208



BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

104, No. 1, 1982

Vol.

00T X (ui3de-4 + uljoe-9) / uLjoe 4 = uljdoe-j g 4
00T X ut3oe {e303 / (uL3de-4 + 9) = AU3A0JAL ¢ ¢
pa0ojpedgd 40 poYyjaw Y3 Aq paJnsesw SeM uLajodd 2

Kesse uoLiejidiosuadounwust /Butpulq [ aseNg 3y} Aq Pa4nsesw SeM uLjody 1

b€+ P61 1°9+8°8 €01 +6°66 1°C + 1°82 SO0+ 12°0 80°0 + 180 €1°0 + 60°T
G'ZF¥P0T 8L+ ['6E 26 +1°€8 €€ +2°Iy +0°0 + €1°0 €170 + £0°T $2°0 + 85°I
L°T+0'22 2% ++t°L1 G°ST +0°GIT G°0T +2°8F 20°0 + 21°0 S0°0 + G5°0 80°0 + ¢¥9°0
6°T + €61 8°C +8°61 1°21 +0°60T O°Cl +0°28 €0°0+02°0 HI'0 + €T 60°0 + €¥°1
0V +6°¥2 9°9 + 9°TE €6 + 6°2IT €°9 +6G°26 20°0 + 12°0 [0°0 + 9.°0 11°0 + 06°0
G°2+2°9T 62°2+ 1°'vE €6 + v°0IT $°2 + $°9v £0°0 +2€°0 T1°0 + [E'T 8070 + 95°1
NIL1OV-4 NI3L0dd bn AYIN0OY NI310¥d Bn bn Bn
2y /NILOVY Bu % ¢ WI0L NILOV-4 NILOV-9 NILOY W1OLy

01=N
pajseH

01=N
pa4

g=N
pajsey

€ "ON

¢ "ON

T °ON

*1dX3

SNVHY3ONYT 40 SL13TST YILSWYH NI ST100d NILIV NO LSV4 ¥NOH 2/ V 40 133443 378Vl

209



Vol. 104, No. 1, 1982 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

inreased significantly in all three experiments (each P< 0.05). When the frac-
tion of sedimentable actin was averaged for the three experiments, F-actin in
jslets of fasted hamsters was 22% of the total actin, a 70% increase over that

found in fed animals.

DISCUSSION

These data demonstrate that in the islets of fasted hamsters there is an
increase in the fraction of actin that is sedimentable and presumably is in the
filamentous form. This increase occurs without any change in the amount of ac-
tin per microgram of islet protein. The secretory response of the pancreas to
glucose has been shown to be impaired with fasting in rodents and man (11).
Thus, in a physiological state in which insulin secretion is inhibited, we have
found more filamentous actin in islets of Langerhans. This result is consis-
tent with an earlier finding of Orci et al (2) who observed an increased insulin
secretion in islets treated with cytochalasin B, a treatment known to depolymer-
ize actin filaments and to destroy the cell web (3). Our data are consistent
with the hypothesis that an increase in filamentous actin, possibly in the cell
web, acts as a barrier to glucose-induced insulin secretion.

One advantage of our DNase I binding/immunoprecipitation assay is that six
determinations were easily made to estimate the actin in each sample. 1In addi-
tion to G- and F-actin measurements, independent total actin determinations were
made and compared with the sum of the soluble and sedimentable pools of actin.
The "recovery" calculation is a further check on validity of results of indivi-
dual experiments. The recoveries were near 100% and were the same for the two
groups in each experiment.

Swaston-Flatt et al (10) have measured actin poocls in mice islets using the
DNase I inhibition assay of Blikstad et al (6) which determines actin pools
based on the differential interaction of G-actin and F-actin with DNase I.
These investigators found twice as much filamentous actin as we are reporting
here. The difference may be due to species differences, experimental design,

or the method of actin measurement. However, in a previous report using the
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Blikstad et al assay for actin (12) we observed a fraction of sedimentable

actin very similar to the percent F-actin reported in the present study.
The increased amount of F-actin in fasted hamsters is consistent with the

theory of Orci et al {3) that the cell web may represent a barrier for access

of secretory granules to the cell membrane. Our data are in accord with the

hypothesis that the microfilament system is a dynamic component which regulates

insulin secretion.
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