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Abstract

Background: Islet transplantation is one of regimens supplying the deficient insulin in diabetes patients, but

the effects of islet grafts on the changes of endogenous [-cells are not clear. In the present study, we
examined the changes of endogenous [G-cell mass after islet transplantation in partially pancreatectomized
mice.

Methods: Balb/c mice were 70% pancreatectomized, transplanted with syngeneic islets (group IV), and were
compared with pancreatectomized mice treated with insulin (group III) or no insulin (group II). Blood
glucose levels and body weight were monitored. Remnant pancreas was obtained at 6 or 10 days after
pancreatectomy, and immunohistochemical staining was done for the evaluation of [S-cell mass changes.
Results: Hyperglycemia and weight loss were induced after pancreatectomy. After islet transplantation or
insulin treatment, blood glucose levels recovered to normal, and body weight started to increase. Plasma
insulin levels were higher and [(-cell mass was larger in group IV than in group II (P < 0.05). Especially, the
difference of [-cell mass between them was more evident at 7 days as compared to at 3 day after
transplantation. When compared to group III, group IV showed larger individual S-cell area after 7 days and
larger [-cell mass after 3 days of islet transplantation (P < 0.05).

Conclusion: These observations indicate that islet transplantation plays a role in enhancing remnant [G-cell

regeneration after partial pancreatectomy in rodents. (J Kor Diabetes Assoc 31:113~122, 2007)
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Fig. 1. Changes in blood glucose levels and body weight.

Balb/c mice aged 10~12 weeks were allocated to 4 groups: sham operation (sham OP, I) 70% pancreatectomy (Px, II)
70% pancreatectomy with subsequent insulin treatment (Px + insulin, III) and 70% pancreatectomy with islet
transplantation (Px + ITx, IV). Group II showed abrupt hyperglycemia and weight loss after Px, but the weight was
stationary since 3 days after operation (open square). In group III (triangle) and IV (solid square), hyperglycemia
developed after Px, but hyperglycemia became euglycemic with treatment (Tx: insulin administration or islet
transplantation), and body weight started to recover after then.
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Fig. 2. Intraperitoneal glucose tolerance test (IPGTT) after Px.

(A) At 6 days after Px (3 days after Tx), IPGTT was performed in each group. The pattern of glucose levels was similar
in group III (triangle) and IV (solid square), however, the patterns of group III and IV were intolerant compared to group
I (open circle).

(B) At 10 days after Px (7 days after Tx), group IV showed comparable results with group I. However, group III showed
less glucose tolerance, and the difference with group IV was definite at that time.

At 6™ day after Px At 10t day after Px
n26 22 3 4 4 3 4 4

% of pre-Op insulin levels

S p=0.079 vs. 70% Px + ITx at 6t day
t p<0.005 vs. 70% Px + |Tx at 10th day

Fig. 3. Fasting plasma insulin concentrations after Px.

Fasting plasma insulin was measured before and after operation with/without treatment. Subject number of each group (n)
is shown on the graph. Insulin concentrations decreased to 10% at 3 days after Px. They increased at 6 days after Px
(at 3 days after Tx). Although those of group IV tended to be higher than other groups, no statistical difference was
observed. At 10 days after Px (at 7 days after Tx) insulin levels in group IV were higher than in group II and III, by
more than two times (P < 0.005).
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Fig. 4. Cell proliferation in remnant pancreas after Px.

(A) BrdU was injected before the mice were sacrificed, and then anti-BrdU staining was done with the remnant pancreas
tissue. Subject number of each group (n) is shown on the graph. BrdU-positive cells were more prevalent in all the Px
groups than in group I. At 6 days after Px (at 3 days after Tx), cell proliferation index was higher in group II and IV
than in group IIl. At 10 days after Px (at 7 days after Tx), BrdU-positive cells were significantly higher in group III
and IV than in group II. However, they were relatively decreased compared to each counterpart at 6 days after Px.
Therefore, it suggests that cell proliferation is more prominent within 10 days after Px.

(B) Remnant pancreas tissues sections from group II ~ IV showing BrdU-positive cells indicate that cell proliferation
occurred in all part of the pancreas, namely, islet, duct and exocrine tissue. However, it was not prominent in islets.

At 6th day after Px At 10* day after Px
3000 2 3 4 4 n2 3 4 4
—
§ 2004
g
=
3 1001
0
N
&

* p< 0.05 vs. Sham OP at 6t day
T p<0.05 vs. Sham OP at 10t day
¥ p<0.05 vs. 70% Px + [Tx at 10t day

Fig. 5. Individual Bcell area in remnant pancreas.

Remnant pancreas tissue from each group was stained with anti-insulin antibody and individual G-cell area was measured
as described in method section. It was increased after Px. At 6 days after Px (at 3 days after Tx), it was similar among
group II, IIT and IV. At 10 days after Px (at 7 days after Tx), the increase progressed. Especially, the G-cell area was
largest in group IV (P < 0.05).
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Fig. 6. Gcell amount in remnant pancreas.

(A) Relative Bcell volume was calculated by point counting as described in method section. It increased after Px
compared to group I. At 6 days after Px (at 3 days after Tx), the volume was larger in group III than in II, and larger
in group IV than in III. Although these tendency was maintained At 10 days after Px (at 7 days after Tx), the statistical

significance between group III and IV was disappeared.

(B) Absolute [-cell mass was calculated with relative G-cell volume and weight of remnant pancreas. The pattern among
group II~IV was similar with relative [S-cell volume as in figure 6(A). (-cell mass in group IV at 10 days after Px (at

7 days after Tx) was increased upto 80% of group I.

(C) Insulin-positive cells in group IV (70% Px + ITx) were located not only in the islets but also in the exocrine and

pancreatic duct (arrow). The upper panel was obtained from remnant pancreatic exocrine tissue, and the lowers were from

the resection margin where active regeneration occurred.
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Fig. 7. Intensity of insulin staining within islets.

Remnant pancreas tissue from each group was stained with anti-insulin antibody and the islets are presented. After Px,

staining intensity became faint and uneven, which indicates insulin content in the islets were decreased. The degree of
staining intensity was Sham OP (I), 70% Px + ITx (IV), 70% Px (II), and 70% Px + insulin (III) in the order named.
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B AqellA] AFelA FE AEAlE F Aol
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gastrin, glucagons-like peptide-1, betacellulin,
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], AEEX B, AT TS X5
I AlFe] F7ks) AlAblSlel 3 G4 el
AL 71e) w1 9 A GAE
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