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Quantitative pathological test and analysis of structural changes of islets in streptozotocin-induced

diabetic mice

CHEN Chunya', LI Chunyan', AN Jianhong', SHEN Hong':*
1. School of Medicine, South China University of Technology, Guangzhou 510006, China; 2. Department of Pathology, School of Basic
Medicine (Department of Pathology, Nanfang Hospital), Southern Medical University, Guangzhou 510515, China

Abstract: Objective To quantitatively reveal the structural changes of pancreatic islets in mice with streptozotocin-induced
diabetes, and to provide a pathological basis for the analysis of changes in islet function. Methods Intraperitoneal injection
of streptozotocin (STZ) induced diabetes in Balb/c mice. After the mice were sacrificed by excessive CO,, the pancreas
tissues were taken for routine pathological sample preparation, insulin immunohistochemical staining, image test and
quantitative analysis. Results At the 8th week of modeling, the blood glucose of diabetic group (DM group) was
significantly higher than that of normal group (NC group), and the mean blood glucose of DM group was 19.3 mmol/L.
Compared with NC group, DM group had less islets, fewer B cells and reduced f cell area (P<0.05), and it was calculated
that B cell count, B cell area, and the expression of positive unit of insulin were decreased by 62.7%, 27.0%, and 53.8%,
respectively. The area density (A, ), numerical density (N,; ») and number percentage (By,,) of pancreatic B cells in DM
group were significantly decreased (P<0.05). PU, A, ;, and B, were negatively correlated with the rise of blood glucose,
with Pearson correlation coefficients (R value) of -0.653, -0.736 and -0.899, respectively (P<0.05). Moreover, a function of
modeling time (#) and the percentage change of pancreatic B cell count was established: By, (% )=79.68-9.74¢+0.38¢*+
0.06£°-4.66x107¢*+2.86x 107 +1.68x 107°¢%. Conclusion Measuring the indicators related to the morphological changes of
B cells and the pancreatic islets and in diabetic mice models using quantitative pathological technique can help accurately
evaluate the damage of pancreatic islets, and establish the mathematical model of blood glucose and the measured values for
predicting the damage of pancreatic islets caused by the rise of blood glucose.
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Figure 1 Changes of weight of the mice in NC and DM groups at different periods (*P<0.05)
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Figure 3 Results of islet HE staining and insulin

immunohistochemical staining (HEx200)
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Table 1 Number and area of islets and PU at the 8th week of modeling

40 BRBHCEAS BRI RSHRSEUA  BAEEU PU
NC 10.0£3.6  12400.2+14411.0 71.0£72.1 59.0+67.4 26.0£9.1
DM 4.0+2.3 7506.7+7811.5 45.0+40.4 22.0+22.1 12.0+5.5
tfl 4.308 2.306 2.394 4.389 3.785
PfH 0.001 0.023 0.019 0.000 0.002
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Table 2 Test results of blood glucose, and the area density, numerical
density and number percentage of 3 cells in pancreatic islets at the

8th week of modeling

45 MUBE/mmol- Lt A, /% Nygp/P-mm? By /%
NC 6.3+1.2 662492  5031£1736  77.2+12.2
DM 19.3+5.0 48.3+15.8 400242283  49.3+13.7
25 -8.285 7.666 2.575 10.564
P 0.000 0.001 0.011 0.000
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4.0 —
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Figure 4 Line distributions of blood glucose with the area density, numerical density and number percentage of 3 cells in pancreatic islets
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Table 3 Analysis results of the correlation of blood glucose with the area density, numerical

density and number percentage of 3 cells in pancreatic islets

N MAECEE 8 ) /mmol- L PU Ay /% Nypp/Drmm? By /%
NCI 5.7 18 72.32 5231 75.86
NC2 5.2 18 7035 4738 70.19
NC3 6.4 35 66.17 4154 7235
NC4 42 26 59.02 3666 71.36
NC5 5.7 37 74.41 4791 82.31
NC6 73 34 64.80 63805 78.28
NC7 4.4 12 59.30 5746 82.87
NC8 4.1 30 62.11 7230 79.97
DMI 20.8 1 47.88 8129 60.98
DM2 235 2 34.42 2257 31.58
DM3 13.2 12 26.10 4986 57.14
DM4 18.5 13 37.55 3015 42.01
DM5 16.0 14 65.85 5660 50.10
DM6 22.9 11 33.95 1174 31.81
DM7 16.9 12 27.56 5635 44.09
DM3 22.1 22 47.47 3485 54.22
5 bR R LR -0.653  -0.736 -0.394 -0.899
Bk 0.006  0.001 0.130 0.000
Al A TR FEACE R 28k
Bro = 89.961 - 2.697Glu + 0.023Glu’ (10) iR I3 2R A A RS 00 A DA Sy — 2 T sz L B 1) 1)

33t i

3.0 EEREBEFENTRESFNSTEGRENLS
MEEEX

JE T LA S A A i T BRI e i T R TR E
PERITFE R0 S Gl b E— 20 DA A 2 IR B 5 0 1)
RIRHILBE A I R I B R T 2 HILBE
AR IE 89— 1] 27 B}, AL o B B i g —
R e AN IET IR SRR T
FE R SERS TR B O AR o RS, 2
g 55 Hh B I, OB 25 AR A 2 SR 4 i
B T AR A B O T8 E R P A R B T RO
JE TR B A O3 LA SR X B A A
Dy B AT — DB AT PP TR
e B A7 00 3 B L AT A R R R B Ry
SE DX P ot SO 0 40 Y 5 ) 22 /0 TG AR B S AR
137 2 B 2R X3l e 45 D 285 4 T o T AR 22 /0, T
TR W 5T A T AR A AR XS 2R o aE DL e AR
A THEEE AN AT B B 2 0 405 B LA 00, iR 257 1 A
O FR) 8 R TR O s R IO A8 A 19 5 2R, I IR 2 1

REAR 0L FEAS W 5T rhr g | A PU X — B2, XoF JB 5 iR
By R ARG BLHEAT MRS RIS . PU SRR HRER
IR S0 AN DR 3R 5 4l A g3 A A S oy e 4 K
JE G 0 0 () B 100 GBS FF2, 35— S5 ZUE X
N 1APU. PUE R/ S e A SO 5 I T
AL TALGE R PP o0 155 X BE % S DIURS 1 M Sz X 1o 45
PREGFRIBTE O . W ST T, B R AR
5 A K 52 R S, RS 2 i A ik 1 IR B 3R

T AR R B A .
32 STZZHESEN/IMNEDMERHFETE A RESM

(1) MOBE AR I SRR o« 2 SR  24-25 Thmofe,
JE P 1558 72 e A 380 25 AR 12 mmol/L B Ay i A
W . TEARWETE D, STZ U5 S 1Y/ INUFESE 3 JEIA 3] T
DM 22K . BRI P4/ R A IR i 25 57 o4t
TR L(P>0.05) , 4 30 IOBRE AR S A R /)N B
B AR I St BRI /N B, B AR T AN T
B X M T STZ 75 519 /0N BRUE DR T 52 e /N B
KEH.

(2) JB 53 10 22 4R ol < R DR /0N BRUI) T B2 B 40 e
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IBE 7K V- B0 B AE SE R A, JT 8 I008E &1 43 501 5
TSI [R] RO 5 B 2AH LAY 5 A B A G . i IR
ik, SR HIAH G 015 7 78, A B 3 At 1] ¢ () 5 i op
(Glu,mmol/L) 7K -2l A8 (4 8l J1 75 A% , ATAR B /N BT 47
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