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Streptozotocin-induced early diabetic retinopathy model in rats
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[Abstract] Objective To observe the morphological changes of the retina at early stage of streptozotocin (STZ)-induced
diabetes mellitus (DM) model, so as to assess the feasibility of using STZ-induced DM as an animal model of early diabetic
retinopathy (DR). Methods Sixty-four male SD rats (body weight [180%20] g) were randomly divided into the CON and DM
groups (n=32). Rats in DM group received intraperitoneal injection of 1% STZ once and those in the CON group were given
same volume of citrate buffer in the same manner. The average body weight and blood glucose were similar in the two groups
before intraperitoneal injection. The blood glucose, body weight, and other parameters were determined once a week after
intraperitoneal injection. In the 10" week, the morphological changes of the retina were observed by H-E staining, stretched
preparation of FITC-dextran perfused retinal blood vessels, and transmission electron microscopy in randomly chosen samples.
Results The successful rate of STZ-induced DM model was 100%. The body weight of animals in DM group had no obvious
increase after injection, and it even decreased at late stage. The body weight increased gradually in the CON group. The average
body weight of DM group ([169. 9426. 9] g) was significantly lower than that of the CON group ([439.2423.5] g) in the
10" week (P<Z0.001). The average blood glucose of DM group ([26. 63+4. 54 ] mmol/L) was significantly higher than that of
the CON group ([6.3740.49] mmol/L) 72 h after injection (P<C0.001). DM group had a blood glucose > 16. 7 mmol/L and

[WFEEH] 2010-05-12 [(#EZH®E] 2010-07-16

[BE€mB] HFRAKRR¥EESEFER IS (30801268), 5 - FE K¥KEFE¥H 4. Supported by Youth Found of National Natural
Science Foundation of China(30801268) and Disaster Medicine Foundation of Second Military Medical University.

[EEEN] & E.HEAE, FREH. E-mail: gyhqyygy@sina. com

* 18 IAE & (Corresponding author). Tel: 021-81873559, E-mail: wjh2042@ yahoo. com. cn



« 1054 - B EBEREFR 2010 4F 10 AL 31 &

CON group had a blood glucose of 5. 6-7. 4 mmol/L. throughout the 10 weeks. Retina H-E staining showed retinal capillary
dilatation and interstitial edema in DM group in the 10" week, and the CON group had no obvious abnormalities. Stretched
preparation of FITC-Dextran perfused retinal blood vessels showed vascular tortuosity and caliber irregularity in the DM group,
but with no leakage, microvascular tumor or retinal non-perfusion area. The retinal vessel diameter was uniform and the
branching was natural and smooth in the CON group. TEM results showed the following retinal ultrastructural changes in the
DM group: thicker capillary basement membrane, digitation of capillary endothelial cells, mitochondrial swelling. cristae
disruption, and vacuolar degeneration in capillary endothelial cells, bipolar cells and ganglion cells, mitochondrial swelling and
cristae disruption in pericytes, decreased membranous disc (photoreceptor cell” s outer segment), and widened gap between
The retina morphological changes of early stage background diabetic retinopathy(BDR) can be

membranous discs. Conclusion

found in the 10™ week after STZ injection in rats, and STZ-induced DR model can be used as an early stage DR model; besides,

the method is simple, economical, quick, with good reproducibility and high successful rate.
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i 3 HORR 6 IRAT ARSI A H-E J+ €5, 100 g/L K
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Fig 1 Changes of body weight (A) and

blood glucose levels (B) of CON and DM groups
** P<C0.001 vs CON group. n=32, r+s
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B 2 DM ZH(A)# CON 4 (B)H-ELBHER
Fig 2 Light photomicrographs of retinal sections
of DM (A) and CON (B) groups by H-E staining
GCL: Ganglion cell layer; IPL: Inner plexiform layer; INL: Inner
nuclear layer; OPL: Outer plexiform layer; ONL: Outer nuclear lay-

er. Original magnification: X400

LA

B 3 DMZH(A)F1 CON 4 (B)#LF IR M & 35 W 2
Fig 3 Retinal vessel morphology in DM(A) and CON(B) groups
FITC-dextran perfused retinas showing vascular tortuosity, caliber
irregularity, but no leakage, microvascular tumor or retinal non-per-
fusion area in DM group (A), and retinal vessel diameter is uniform
and branching is natural and smooth in CON group (B). Original

magnification; X 400

4 DMA(A~D).CONA(E~H)ESBENRAWEREMEN
Fig 4 TEM observation of retinal ultrastructural changes in DM (A-D) and CON groups (E-H)

TEM results showed the following retinal ultrastructural changes in the DM group: thicker capillary basement membrane, digitation of capillary

endothelial cell, mitochondrial swelling, cristae disruption and vacuolar degeneration in capillary endothelial cells(A, white arrow) , bipolar cells

(B) and ganglion cells(C) ; mitochondrial swelling and cristae disruption in pericytes(A, black arrow) ; and the number of membranous disc de-

creased and the gap between membranous disc widened(D). Capillary basement membrane, capillary endothelial cell, pericytes(E), bipolar cells

(F), ganglion cells(G) , and membranous disc(H) of the CON group had no obvious abnormalities. Bar=0.5 pm (A, E); Bar=1.0 pm (B, C,

D, F, G, H)
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Image-Pro Plus %Ml K5 43 B 44 I 52 400 X 6 41 1
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B, i FESELRES B A Z 8K, T iE S 1
i N6 1 B DM i gl B R BY i i A 40 B STZ,
) 2 e SRR 4 I 5 B 40 M By D RE L i A R A
X Jl 85 2R AR A [ B R S v AR AR T
H o L A B A A AR A 2 B DM S A L
STZ REMEVF Z R & sh ¥y 7 4= DM, T — i & F R B
/N RO T G S AL Ll TR X I A LA R
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F Y RBM 4 2 | P4 K 41 i $8 1R 28 S 55 8 10 45 # ol
A AT S A | A B A K it I Bl )
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A ol 45 A A AR T A AU B~ 1 A AR IE
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BB I R L BT HE 1 X 45, Sasase
SRS 2 2 TE 1 A0 IR R e B v i
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N T | O 1 A [ P e o 2
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TEVE AL IS, e B FR A AT AR 1 57 Jmy 5 S B )
A, A, A YR RGE A PO T O
T OL T R G v X S I, R K B R I B 40
B¢ B T UL I 4 TIRMA , 80302 R 420 14
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T Bl 75 SR R KO AR 2 A R A OC L EARAIL
T A Ry — L IR AWSE .

Z IR IN O DR e 56 A 019 995 38 2078 Sy T it A8
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AR S, B R G B 1YY, Barber SV 7E
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2] 1 22 A0 B Y R T B S 3 22 s Murata %1 FE DM
1A~ H ek 3 5 H 5 00 ¢ 3810 00 ) B ot 222 240 B 1 9 1 g
TRl 67 A LA AT A 5 A Pl B L A 1 A
J 1 DM KRB R AR (R F Rz 2 i 48 RBM AN
JEL 240 i T B S 2 7 L E A AM MR 2 2 b 42 2T 4 R Y
A YA A R LR AR B H B> ik 0 R g
TH 2 FVRE AL AR PR 45, 1 DA S0 W PR s L 49 K B AE AR 1Y)
JIE 3 AL A5 P4 Bz 40 LR RBML 8 e 465 A4 o L S5 5 Bk o
ZRHN I A R L A N ) 8 T R B R R
R D R 72 g LI SR B 3 A o R B A ST W
ZZF 10 JE8 DM K AR I JI55 AU 240 Af B A 25715 4 i
SR b i U B 9 | s A A R RO 20 A Y I
] B 3 B8 B s>, ERES RS T e i L 10
Jil DM 20 SD K BLAY#L I B A DR #5891 i ifn 480
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