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Role of Zinc in protecting the retina of diabetic rats
Zhang Meizhen , et al
( Department of Ophthalmology, the First Affiliated Hospital, Chongqing Medical University)
[ Abstract] Objective: To evaluate the changes of glutathione in the retina of rats at early stage of diabetes and the
effect of zinc on glutathione and MDA in the retina. Methods: 72 Wistar rats weighing 200 +/ — 50 g were made
diabetic by injection with a single ip dose of streptozotocin (60 mg/kg). Another group of rats was simultaneously
treated with streptozotocin (60 mg/kg) and a single ip dose of zinc chloride (ZnCl2) (10 mg/kg). Control group
was treated with buffer. Blood and tissue samples were collected at 24, 48, and 72 h after - treatment in three
groups. Results: Serum insulin was significantly increased 24h after treatment in both streptozotocin and steptozoto-
cin plus ZnCl, - treated groups, and then decreased markedly 48 and 72 h after treatment in both groups. Strepto-
zotocin treatment depleted both retinal and pancreatic GSH contents. The decrease in retinal and pancreas GSH in
streptozotocin — treated rats was-accompanied with a sustained increase in their MDA content. The combined admin-
istration of streptozotocin and zinc reversed the depleting effect on retinal and pancreatic GSH in streptozotocin —
treated rats and reduced the elevations in MDA content of both retina and pancreas. Conclusion: The current results
clearly indicate the beneficial effects of Zinc in both controlling hyperglycemia and protecting of the retina against
oxidative stress in diabeteswhich may help set a new direction toward the development of effective treatments of DR.
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1.1 ##

SCHG B . Wistar KR ( MEHEASER 44 & 200 £ 50 g) 72
RO ERERRELRYPORME. THASEFER
P FAEE VKSR ([ P74 B4t 5 5% IR A B & (streptozoto-
cin,STZ Sigma 24 5)) ; % K M2 BHA (W B KA )
JBE 5 F R & (LRI £ BORBE A BT ) ; GSH MDA
Mg FOHRREAE RN S (FRERE Y TR
I o LU FEES - HBES RS RRE.C L IR
WHEB TR 722 ROEH 6 T AR B MEE .y - i
$3% 0 ~40C ykAH . - 700C vkH
1.2 Fik

4 T2 2 Wistar KR BENL 420 1IE % % B4, BER
IR BRI, EAbsE T FU, Bl 24

R RIAE. REGE MRS 1 JH, B8 12h, L)
60mg/ kg STZ( G A AT 0. 1mmol/L . pH4. 2 W)FTEERE — FrE
PRENZE vhIBAC I 2% W B0 DR — K M A2 T R s e S e o
FERRAERY , T il 24 RFIRS A7 T e 5 AL B 10mg/
kg, TALSEATH R MK P U B E R RIS 6.
EWEMNT SRR - Fr RS rh BB 5, 40%E
A3 B9 MUOBEA 4 T8 % e

BUb - KR 10% 7K & SRR B O IR 0L K 24 2ml, %
R(20°C ~25C) #E 2h JS B0 BUME 0.5 ml 78 - 700C 7K
RIRAE HIE ST — BB R4 4, R Bk, R IR AT Y5, B4
BT 7 BN, FB AR AN AL I AR ¥ A B K U W K
FHRE,

MU | JBR 55 3R 7K SF-BR 0 7 < W8T R o P (S0 it 4 , R

PR FRIEAR GSH Ml (BA LR BEMEBIRET
HAT) R E R AR A T AL KRR 10% 441533 ,30008/
min B0 10min, SR/ BUH 250 K H 38 3% R & 3 B 1E
W GSH,

MM MDA [ E (34> 580 o B2 7E (R I 3R 88 T
17) :10% HA SR AABE K 11 4 FRELH SR 2% 4
PSR, I HO B A A5 RN B L, 3 BGRTR) & 1 E
i MDA

BWREAEREAEE % 10% HALSE LEEF
A pBEbKEE 1 4 AR B BRE DR A A RR )
EHBRERTHAREARE, (FXRITHE GSH F1 MDA
&)

1.3 %itFaE

SERBEE IS  ARE R (2 £5) TR, t BT, P

<0.05 HEit#ER,

2 &5 R

2.1 BALEEEFFRETARALBERRSEK
SIEH AR B, R E TR AR R 0 T T ZE AR L
BN 18] 2 2 2 38 T g, {ELJ: T T4 A0 L i 1] i B /K
PR TR 5 it 7 1R FOK AR RN T B
Re¥R)E 24h W1 B AR 48h 2h IR T IEH A, R ETF
PUALAE RO (] s RS FOK PR TR R, W& L,

TBCHT SR e H R U 1L 5 1 5 K-
®1 HXRAENE M (mmol/1) MBERFAKE (nIU/ml) (98 +RAE)
Time(h)
Group
24 48 72
control BG 7.13+0.19 7.15+0.29 7.20 £0.32
’ Insulin 12.48 £1.26 12.50 +0.98 13.71 £1.68
model BG 23.37+1.94" 25.55+3.73" 24.73 £2.07°
Insulin 19.32+1.08" 10.50 £1. 16"~ 8.24 £0.70"
ZnCl, BG 21.33+£1.16 "~ 22.05+£2.707" 21.27£1.66 "~
Insulin 21.31+£2.50" " 12.94 +1.857" 10.20£1.72 7

—P <0.05 vs control, - — P <0.05 vs model

&2 BLWAEME QMR GSH(mg/g prot. ) K FRILL (195 + R )

Time(h)
Group
24 48 72
Retina 6.12 +0.81 5.96 £1.03 6.04 +0.84
control Pancreas 15.05 £1.51 15.66 +1.27 14.85+1.74
Retina 4.50+0.46" 4.01 £0.73" 3.46 £0.51°
model Pancreas 11.38+0.59" 8.59£0.73" 7.94+0.69"°
Retina 5.32+0.57*" 4,69 +£0.51"* 4.39+0.48" "
ZnCl, Pancreas 13.20+1.16*" 10.46 £0.65* " 9.09+0.56" "

+P <0.05 vs control, + + P <0.05 vs model
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2.2 #AAEBEREEF R AANRA BB
GSH # %+

4L ¥ 24h 48h F1 72h J5 , A5 7 £H A0 ) L A iR
GSH & & L IF % 25 A8 57 Bisf 6] 2 35 A, T U4 4 K
FEF B R GSH & B F 1E &% 44 A B B ] (P <
0.05) , TR AU 2H 1+ T 2H 10 R R FO e ik GSH &5 &

ERNEARI R BE2,
2.3 BESREEE B T XKL M MDA
A

B RULH AT FU2H A R MDA & & LU IE 4 AH
7 B[] B 78 (P < 0. 05) , B R AR B 41 AT 4L 4
W MDA i) & &2 RARITFE L. BR 3.

£33 ELRAEEKWMIE MDA K F (nmol/mg prot. ) KT (M + HRHEE)

Time(h)
Group 24 48 72
control Retina 2.53+0.39 2.47 £0.42 2.79 +0. 44
model Retina 3.48£0.41° 4.87£0.60" 5.56+0.21"
ZnCl, Retina 2.93 +0.42* 4.14 +0.44" 4.69 £0. 58"

* P <0.05 vs control ,# P <0.05 vs model
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AE T AT/ H R B GSH. BT #E , 18 58 Ho i AL R
J1. [FIAE,STZ Xf IR 4 i) B R A (B iR GSH
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