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Abstract

¢ AIM: To observe retinal vessel leakage of streptozotocin
(STZ) induced diabetic rat, and the effect of traditional
Chinese medicine on it.

e METHODS: We induced diabetic rat model by peritoneal
injection of STZ, after the blood glucose raised, we used
Evans blue to trace the leakage of blood - retina barrier
(BRB) every month. After blood glucose rose three
months later, we treated the Chinese medicine group
diabetic rat with Qidengmingmu capsule. There were
three groups of different dose, low dose group of 125mg/kg,
middle dose group of 250mg/kg, high dose group of
500mg/kg. The control group was treated with calcium
dobesilate (200mg/kg). After three months treated by
medicine, the leakage of rat blood - retina barrier was
evaluated.

e RESULTS:. The damage of BRB and visual function
occurred at two week after the blood glucose rose, and
the damage aggravated with the continuing of high
diabetic. But after the Chinese medicine treated three
months, the rat’s retina vessel leakage was reduced.

e CONCLUSION: BRB break down and visual acuity
damage appears in early phase of STZ diabetic rat and get
worse as the hyperglycemia keep on. The Chinese

medicine Qidengmingmu capsule can prevent the vessel
leakage by damage of BRB.

e KEYWORDS : Qidengmingmu capsule; diabetes; blood-
retina barrier; Evans blue
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B B WS AE IRAA T8 2 (STZ) 75 & B PR IR K BRU7E 3 M 5
1L — 0 BRI 5 B ( blood —retina barrier, BRB) ZR 4L 4F ., I
DL BHAHE 24 5 5% A 92 v 2 B AT BH B ISR X STZ 5 & B IR
3 I B P L D) T 1. 298 U 2

F5iE R STZ NG i 10 5 il M W b s R BB AR | 7 1 A J
6mo WA A (2wk;1,2,3,4,5,6mo) & FH A 3 8 s i v
T SN I — PR P RS A 95 T 1 100, ZE XS SIS 3mo FF 4R A
25 RAT B H B2 (I e R & A A B4 T 125,250,
500mg/ kg MBI RN AW S ) W AL 2
RS 22 (200mg/ kg 1A T 4 7 5, AH Y F 10 f5 AT )
#H 3mo, WLELZ5 Y%t BRB [W5ZMR

S5 8. STZ WEPRIE K BUZE 2wk BT M B BRB B4, I Bl
£ e MR A B RELE RN EE . X4 3mo STZ BH IR
Jpa i R BRGZE S0 1 v 2 BEATYR YT 3mo, A R AR 2y
FEXTXS STZ PR 9% BRB A -3 V5, mT B b s 20 1L 190 s
JIIKEiUR 2/

S50 . STZ BRI R R BRUAE A RO AT s 8 BRB #4435, JF
Bifi 5 v WS AR 22 i, v 25 BT B e T 20 5 1

B BRB #1%,
KA KT I H B 2 5 A DR 5 I — PR R 5 e A7 S
NS
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I P A0 T B 28 ( diabetic retinopathy, DR) J2 4
JRI% ( diabetes mellitus, DM ) B W = H 5208 1 HIRIT
BT R IR KT, B B RE IR 22— bl
B S TR S AT B AR A, DM B & R %
AE LT, DM BRJE At S R os SR B T 358 die iy 1) g
Wz —, 2010 “EFEEE 65 % LA L AT H A DM B E&
1090 J7 15, DM & %% #5535 26. 9% ) 5 W7 ¥ Hb X /2 DM
RIS AR PR A b X 2009 4 AT R AR R A R
7N TE 20 % UL E I ARETD DM K DM Rij i B R R T ik
9.7% "', DR J&% LAY DM fififn % JF & E , DR B & % bl
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4y 4, EEXT DM Al DR BYIAIRES L, DM K R %
It K RE LA AL AR RS BA WG HE - 5 = k2 — BA FH A 6 1
BEA R 5 R B R =AU R R | I Rk
TR S ETG ANt B ST E N0 S 2 I A T o T =
R R S L% 9 O 9 R 5 iE ) BAR 253 ik RCT
I AR IS SR T3S M7 AL . I 2 AT I i
WS B KT 26 = b 2 S I A RGBS A AR, ZE HiT I
HIRFTE 2B, %) DR IPE R L diany' ™ ARBF o ol i
HR 2 AT BH H RS 3 X 4% IR 45 7 2 (streptozotocin, STZ) 75
509 DM A B 58U 1 — 408 KA S 5% [ ( blood —retina barrier,
BRB) il 35 P (52, G50 HnT BE RO AE AL
1 R E
1.1 ##
1.1.1 LY A ERENEY . bR E 2K
PRI AR AR 45 20080401 ; BB AR B R KT S4E
SR, A A R A, 433 LA 60% F1 90% BN FR [
PRI, We i , LG BRHART A W B 4 Ak, sin 1E T s sh 25 A5 e
glifl, U VR AR T T, R R A A, R B AT I H
Jiz 4 By R TR 5 Hp TR BRI 75 B S I LA S AR AR
PR T 60% , b 2 17 DL T FREANAHIL T 50% |, B8
i LA T B ANIE T 35% 5 b Fp [a] 44 20 83 i A %
TENYEN RN RLLT e R WO REIR BERSEREE JRA) AR
RS AR S, & 2 W R (FF K B R £5, Calcium
dobesilate) , 500mg/HL, 5t & K Ll 25 ) A 7=, it 5.
20080101 .
1.1.2 LY K SD KR 160 H, i UJI| 45 B2
Bl2EBe S s oD R, A HEIE A5 . SCXK (111)2003 -
002, MERESRF AR 180 ~220g 2247, il 35 SRR 1E
ZE 18°C ~25°C , 25 Uil , AHXF M 55% ~70% , F 9R
JL B, shW H R B OK . TR A BUBDRI AL, 52
T NFE 1wk, A A 1% S C 5 B & IR A LR,
1.1.3 EZRXFIFMEE  RE 24, LIl
J7, Serva #t 10 43%5 5 IRAA 1 F (streptozotocin, STZ) , i
Sigma INFE AR R S ¥ (Evans blue, EB) |, iy Sigma
(Fluka ) 22 ") 4 7=, 7 % 5. 30804203, H [k f%
(Formamide ) , Fi 5 [ 5 254 A LAk 2230500 A /) A 7 it
45120080303, AN GG T b 0 Bl A ALY T AT
FRRA T A PR, S TU - 1901, B R B0 L. 275 K
(Heraeus ) 2y 8 4277, 15 . MEGAFUGE 3.5,
1.2 %
1.2.1&E#EAE ¥ STZHE T 0. 1lmol/L, pH=4. 6 HHI#%
PR AR BRI ZE Wi (KRR R R 29% R, K
FUFEE AT 25 & 8 ~ 12h, #% 50mg/kg W17 K AT
JE R T, HEE B 145 HREL, EH X IRR 15 RALLL
AL PRER KIS ST Iwk I, SER S I EE 8 ~ 12k,
EEARBUAL , 0 52 MW 25 B8 B = 16. Tmmol /L & 20 A b
PRIGAL , K EFEFRAELE LR 6mo, BIFERE 3mo J5 IR 4,
2y L2452 3mo,
1.2 2 ABFEEFFE HREHE, EH 3mo WHIRS
25 B HBEE 1R, B ZE 3mo, AR AR 1 A
JhE DI A 25500 i, IE IR R R 5T h
FIE S 2 ZEIRK s BT B . B K B S5 AT P &
LR ZRI K AT IR B4 B R B b ATIR B
125mg/ kg IR JF & M 2S F 5 A5 AR 5 AT R 4
B R 2 AT IR B 250me/ kg B & A 2S T 10 13
1078

WA 2 AT m A . RS P IR E R
500mg/ kg 1A 5T &, AH > T 20 MU & L 2 W . R
T H 200mg/ kg 1A i 1% 22 BIR B, A S F 10 F5 A
FltE,
1.2.3 M-AMBERERERNTE AESHTERS 2
K BALFEFEAT EB 2K () BRB #13 , 7E 15 E 2wk; 1,
2,3,4,5,6mo AFALZER S H B PEXT R4 v A sh W itk A 7
EB LA BRB 15, 76X i 25 34 97 41 i 22 W BH 1
X BB ZH S 86 S IAE VAT 3mo AFEAT BRB 450 F (A

PP SC IS 4G BRB : 2 1R SRR R Bk RLUIF- [#
FE A AR 9V 10 1 VR R ik 2 o DR ik 1 A
EB 60mg/ kg, H1id 515 AT UL K Bl 4 B I 48 2 52 6, 1
FEHE 20, A0 FE 0 1 5 37 B FT T i s, 4 220 == 2, BY T
D HE, DA KB CZENEEE, B34 0ER R
VARAR A 52 0 R 1k, LA 2 B i 8 A7 B8 () IR BB, ST
BP0 B BROSUIR MR 2R, 76 A i ) S e T R B IR Bk e 1w
FREE | AR LR 2% 5 FF IR 35Kk 9T 2 B MR A1, B 3 B 44 0T
S 70 A A0 DO B, PR 2 e o AR T R A 50
EIIMAF BN 0. 3mL B2 IR NIE ST, BUA 37°C K
R 12h,15000r/min 5 A R 250 Je B35 0. 2mlL
YE IR A

i FHEE AN 6 BE VL DN A BB, 1 S0 e i S A6 0 £4) 7
WY EB MR B ARV W, FH 0 6 0 B T R A T AR R I
W AR ETE A, vT AR B EB 7E F I e v A RO
K 623.00nm (&l 1), FIEAMr 6 1Y 623. 00nm P
FXFBLLT A9 E TR B AR A TR EA T, P LA S Hh b
VEVE T RSO G A (L, A 380 W RO 3 R e A k40
B SR SCE R R A A LR R R Ly = 125760+
16.967 , A KRBT R = 0.9988 , 1d W 1% [n] 19 5 42 2
AR (K 2), WEEE R EB B, 34 623. 00nm
FHEIC SRR EE I A A, AR HZ K EB &
B AL 2 2 AR bR v A

Biit2£ 4347 . FH SPSS 14. 0 for windows 2 #4748 11
AT TR ORE R B B e pr o 22 19 O R, A IES
A3 AT R T GORE BN 2R 5 25 AT, IR LR H SNK—¢
¥ 5 ( Newman—Keuls 7%) . P<0.05 NZERAGIT%E L,
QLR
2.1 BBRBH—MRMESHRN  STZ E KM DM K Rk
WIE 3 ~4d EAHBZIK ZIRMEZERC =278k,
Bifi 25 e IR S 1092 | STZ R R LRI fy« =% — /1
AR, TROK B BN (298 I H K BRY 3 £, R & BH 3
Z BREKUAREE REATE B TR, KR
JEELZE JR ARG R, R | DU KR B R BB RS A s
PR R T MG & BN BE . AR 2 ~ 3mo I, 5B 5h 4 H PR &
AR L, B R R, Sk 30 K K B R, i T STZ
FETER BT B A 2 B BRI VE T ST s Wtk i i) ]
DU B S5 E IR

HpR T AR AR 1 B0 7R - I B KRR B 2 1] 37 I (] 4iE
o, AR5 B 2R A o A 7R A AR R ¢ I A KRR
I B (P<0.01) , T 4T I H 4838 97 1) STZ
K EARE I W34 (P<0.01) |, % 2 W JRRERE N STZ #E )R
K BIATE (P<0.01) , AW HIRBESIRITH %%
HHZ X STZ B PR s K BRI T 6 1y g e o B e 22 % (P>
0.05,%1),
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1 BEAXREREMHENTL
Paxl W JFiiE (%5, 2) KEHE(R)
YRIT T JBITJE 1mo JAITJE 2mo VBITJE 3mo VRITHT VEITIE lmo  JRYTIE 2mo  IBY7)E 3mo

IEHA 333.50+44.95  333.50+44.95  333.50+44.95  333.50+44.95 10 10 10 10
[ERamapiekE] 215.68+28.21"  215.68+28.21"  215.68+28.21"  215.68+28.21" 28 18 10 6
FEXTMCRIAL 230.82+23.28"  230.82+23.28"  230.82+23.28"  230.82+23.28" 16 11 9 7
BEATHRAIEA 202.46231.55"  202.46+31.55"  202.46+31.55"  202.46%31.55" 16 13 11 8
EITHE A 218.17+25.41Y  218.17+25.41"  218.17£25.41>  218.17+25.41" 16 13 12 9
GEWH 218.83+36.82"  218.83+36.82"  218.83+36.82"  218.83+36.82" 16 12 10 8

bP<0.01 vs TEHH

K2 KEMHAEHRKREX STZ XRMAEH I

(xS, mmol/L)

Sapi| IBITHT 1BI7JE Lmo 1RYT 2mo 1697 3mo

IEH A 5.61+2.22 6.31+2.90 6.81+2.90 5.50+1.68

IR 20.93+4.28"  19.80+2.51"  21.21%2.07" 22.17+1.30"
FEXTARA 20 23.60+3.87"  18.98+1.62"  19.58+3.27"  19.05%2.61"
AT PR 21.0446.55"  19.48+2.36"  19.08+2.15"  19.27+3.63"
BT Rl 22.18+4.28"  18.95+3.02"  19.98%3.46"  19.04x4.27"
ALK 22.42+6.54"  19.12+3.11"  18.54%2.85"  19.323.29"

“P<0.05,"P<0.01 vs IEH4H,

0.1000 A2 #3 EEEARAMABAGHFTBESRE (X5, ng/mg)
: » TR o5 PE(H) SO B R
0.0750 : N T 10 3.750.81°
O:05000 ) v55d sssvsssssnsssssssnss Sssnswsissnssnsanss j{ ...... 1 ............... L 2wk 10 10.08z1. 10"
! FERL 1mo 10 10. 13+2. 59"
0.0250 A / ? k T 2mo 10 14.59+1.90""
1 ; \ p Y L 3mo 10 18.49+5. 40"
0.0000 § e é N HERL 4mo 10 18.54+5.00"
190.0 400.0 Wk (am) 600.0 800.0 Jﬁjf?t 5mo 10 23,5547, 59,)
B1 FXRESRBEKAMEIL, TR 6mo 12 24.70+5.73"
Rl J——— "P<0.01 vs HERLET ;' P<0.01 vs H 6mo.,
1000 Re=0.9988 F4 RTPBREXNSHAMELEFXBEESRHOZIT
~ 800 (x%S,ng/mg)
- e T RS
® N ayikl - 20 3.48+1.07"
2 00 FERI T 20 - 12 27.51+10.70°
260 B AP LN 200mg/ kg 16 16.81+4.95
FEATARA 2 125mg/kg 14 23.74+7.75
0 0 o ;2 001 006 008 o1 BATPREA 250mg/kg 16 15.72+2.31°"
' u&u& e ( A’,@ ' ' EITmmEY  500mg/kg 18 14.84+3.57°¢

2 FYBHEREMRKE ABNEIIFAE,

22 KATHHERE STZ KR MBI HMm X DM
K R A 7 S I, STZ 3 559 38 455 I IO P %o A 2 A i
PG AR R RS AT H IR AR r L S 2 W
ZH R BRI R S5 A A 258 5 1 K BTG T I X iR, 22
TG # 5 L (P>0.05,% 2) , Ul BT I H g4 fic £
AXT STZ K R WS AY LA TE 2

2.3 KRM-MMPEFFERIT i 40 ) 5 20 20
B IS IR EB, % 220 B 2wk, 1,2,3,4,5,6mo
) BRB AYWLEE & L, 76 1F & R BRI I BB AC AN HY B EB 1Y
B, 7R DR AR I 2]/ B ) BB, L 2wk S5 RIAT
IR B BB R, A AT R 22 R BE ST

“P<0.05 vs ZZZ W4 ;°P<0.05 vs BERIZH ;° P<0. 05 vs TEATfEH
A,

B (P<0.01), REAEMREAHEIN, STZ KB Bk &
PIHFEE , EB B e it B Wi 2 25 3mo B EB 1)
BlwmEH BB (ER3),

2.4 EATHHEKEX STZ XRAMER SR &5
J& 3mo FHURYAYT A HH FEAT B H B B AT HE B IR, X R
WG Z W IRBESEATIRIT . IRYT 3mo J BEXT B H 52 45
AT 20 AT R 2H 22 Z2 WIE YT 2H R BRI RS ZH 21 1Y EB
TR ARAT FRAR , (HIE 7 AUR X BR 4 A AL I B2 4L BB 7
HAPRKIE R ARKR S, Z5F AR ENGITHE X (P<
0.01,%4),
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3 1Fit

BRB J& P4 5 B AP B B 2 1, R 5 kg 4 )
20 100457 PN B 00 6 R L 3 ) i, 400 T I 0 A8 EL A T A
B R 7 A P 78 048 N B A0 M 22 1) e R 3% N
(zonula adherens) 1 4] 81 /N3 ( zonula occluden ) 2H A B 2%
% 1 (terminal bars ) ¥ 32 10 A%, P9 5 R 2 K 22 Bi i 45 vk
955 i B A L A TS i N 1) AR e I Sl 4 2 A
PR AT 51 PN o B r R

BRB {138 75 P 43 Sy P 1) 3 375 1k A0 Ab ) 38 a7 P w
WYL BRB i AR AL IR, J5 5 R A5 W) 5Tt A 2
Do S 58] 35 400 190 R 4 o A i Dk £ B, 52 BRB I IR R
A AR SR B A K FUBRE ) AR S
FU L OBEIR AL B AR BRB (1 ECAE 5 1l W KT AT
Ko WETE RRB BE I 2 R TR0 0 JI8E /N 1L 485 P B 44t e s
SN, {5 PN B B Y 38 7 1 1S N, BRB A9 O M AR
SR R S AR PR BE AT OG . BRB BB 2 40
DR Kt BB —, RAEMKAT LA DR k422
L AT LUK 2 BRB (B8 , (7] Ak & SHAE PR B o L
RZSTS M ZEHR B2 T =, A0 0 145 PN B R e 3L X
WM BB U | IS P LI T 1, il 8 22 b A K I
W VEGE S5 & m B, F2 8034 i & g e "7,

EB 2 — A SISO Yk, v BA RETE RS LA N
g & HEESS R, EB #kiT A5 3K A&
FILL10:1 (Y HL B BB 45 A A —i ', 4 M5 3 5 P 1Y
ey R gL - 2 A A0S T B R ) 1
RrIZH 2 i BB 7 6 1 (] 42 045 10 A B RS . B
A AN EB WATaE A sk POk e s, T
LI — ik 5 A VP 2 AR L Z A BRI 3 SR A i ST K EB
FIT BRB HOBFSE " #E BRB 45175 L 101 B Al R A

ARSHRE EB TS EIR BRI S 75 2h J5 23 B ALK
B Z, Ve e P M2 2R b i) BB SR TSRS 6 B i
RO P (9 EB, JF 11 By J 0 I P 1L 4508 T EB
i, SEEATTE AR R BRI OB T AR SO A
E R B BB, fE STZ 34 2wk Jm Bl i 21
BOAWIR BN, FIE T LR 22 R A MGt L (P<
0.01) , FifiE 1 b g o 2 108 38 fin R s B ) 15 22, EB 1)
Bim g i £ #IER5 3mo BT EB 135 T & B 3
ZWaH, EMAELTI H R R ML Z W] I EXS STZ i
& 3mo KEUAYT 3mo J& , (1 H] EB 7R Ex Al BRB 4159 , 45
SRR RT3 A5 S 2 O B AH 22 2 YR T A
KA R ELH 2L EB 5 B8 A FEAIK, AP 20 b 2 S5
AY R L (P<0.05) . RIIPLEAT I B g Fx il
252 22 WA B B2 34 U8 /0 BRB 3 (VR , 4040 HE W 5
PR 25 W B SR G PR OR3P S A E A 6, TN
3 I 3 2 p R A 007 PN B A B L A B, IR AP B 3R
R oA B ) 4 L S B R B T, AT B S A S a0 R

1080

R PRIEE TR 100 JE 1 J) 240 A D S ) PR AP PR T AT B LG
BT R R JSE P9 ) 48 34 PR 4 P A0 0 S 94 6 200 1M A )
IEH A YERF AN 2= T IR mi b 28, FXT W H R R Ty
RS DL RS By 32 AT LA R 2 2 AN Y B ok 4EURE
T3, 3 AT ARV LA N K A R4 . AT R H
0 X8 B A0 1L ) DR {8 — 40 ) ) P 5 A LARRLUE | I
LU0 I L P B T

S 3k
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