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A1 B HIiTmEME (Angostatin) BB FEE SRR K RUMNE, iIEMERRE
AR EHAE., A%k Brown Norway KR 48 H. #lki 4t #Emk £ (Streptozotocin, STZ)E
SEBERREEEL, BN N3 A (BABRFRESERERE S H). Hl: AR BT & np
A FEh K (Phosphate Buffered Saline, PBS) Sul, ZRAES,; Z4. WH: AIRBEEEREE S M
BME TS5 ng/Sul, ZERFESSFRPBS; §. Z4H BRI MILE B SR I Hors 5010 R A
MMEBHEE. FEA Western blot 5z BI7E 4147 k6 T AL AR L8 P9 B2 A 4 B -F(Vascular Endot-
helial Growth Factor, VEGF)i#&iE. SR HRHBERIEHEFAWME (P<0.01) FIELE (P<0.
05) M B BN, 4 5RO B 30 38 v S HR S5 %3 0 PBS ¥ESTARAR L, 4RI (P <0.01) R EE(P
<0.05) M4 B B ML, FHREH MEMER S04 PBS IRAHL, YRR NSRS T
B4 (P>0.05) Western blot Brx MR & ERAL TR KRR BAMRY VEGE K¥, HEITER
REEW. it M E ) oA 8RR KRR RN R, R ME2ENE, EXEEREHAHE. 0
BNE A TR B VEGF Ry A M FELISTE M B is. BT M0 AT R AR R BK
B, RBEEEEEKAY . BE A S MBS RERR T RERARIEREITME.
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The effect of angiostatin intravitreal injection on vascular leakage in retina and iris of
experimental diabetic rats
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[Abstract] Objective To probe into the effect of an intravitreal injection of angiostatin on vascular
leakage in retina and iris of the diabetic rats and study its possible mechanism. Methods Diabetes model was
induced in 24 rats by an intravenous injection of STZ (streptozotocin) during 48 Brown Norway adult rats.
Three groups were randomization distributed of them. There were 8 of both normal and diabetic rats each group.
STZ-diabetic rats and age-matched normal rats received an intravitreal injection of 5 il of sterile PBS (Phosphate
Buffered Saline) into the right eye, and the left eye was non-injected in the group A; Angiostatin was injected
into the vitreous of the right eye, and the left eye received the same volume of sterile PBS as the control in the
group B and group C. The vascular permeability of retina and iris was measured using the Evans blue method in
the groupA and groupB. Expression of VEGF in retina was evaluated using western blot analysis in the groupC.
Results Diabetic rats showed significant increases of vascular permeability in the retina (P<0.01) and iris (P
<0.05). Angiostatin-injected eyes showed significant decreases in vascular permeability in the retina (P<0.01)
and iris (P<0.05) comparing with the PBS-injected eyes in STZ-diabetic rats. In contrast, intravitreal injection
of the same dose of angiostatin into the age-matched normal rats did not result in any significant reduction in

vascular permeability in the retina and iris, when compared with the contralateral eye with PBS injection (P>0.
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05). Angiostatin injection significantly reduced VEGF level in the retinas of STZ-diabetic rats but did not affect

retinal VEGF level in normal rats. Conclusions Angiostatin significantly reduce pathological vascular perme-

ability in the retina and iris of STZ-diabetic rats but not in normal rats. Angiostatin down-regulates VEGF

expression and thus, blocks the major cause of vascular leakage in the diabetic retina. Therefore, angiostatin

may have a therapeutic potential in the treatment of diabetic macular edema, cystoid macular edema, uvietis and

other diseases with vascular leakage.
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IR B E NI GE B E I H A AE . AR 0 5 ik
FRYRRE I LA 535 35 TR DR T L S BRARAE,
R RO B BEK B ) T B B s, AR K
AENLE AR E, HIE KA KEF(Vascular
Endothelial Growth Factor, VEGF)7E 8 KA,
M 5 | A A R B B E IS . 5T
KM ERFAMBEE AW ERRE., EHEREER
(Streptozotocin, STZ )iFESHBERK RS, A
A7 BRI B I 4 B P 3 I 5 VEGF 532 A
T REFRA K2, H I VEGE #iA 2 S 300 5 fE
MmEBEERNNEREFE T

MEM#E (Angiostatin) =2 L4435 R
H— A E KA W, GERR St 0 1 0L P B 4
RO sEFE, FHEHA M TE R & MR e KA
RS, GBI A IA R B 1 5 R s A 0 B ) &
A RE S B BE A B M R K T HEA X, A5
P IV FE TR R K R AT B R e N S, 3
VSR HREH, f I X LA o0 B % M B I 8 S 1A
M. Western blot %5 Bl i & VEGF FE4I ) A
MR, BF 5 0% 708 R W A R B s A
(Diabetic Retinopathy, DR) [fl%#& & r1EH,
Bt H ] BEIRIT AL

MRS 7 E

1. #1%: 48 H Brown Norway X R((Harlan,
Indianapolis IN, USA.), 24 H-hBSHEhRER
AT, 24 HAVENIERXTER . Shi iR A LRk
E PR 5] 4% E B ARVO BB #T.

2. BEREIERIES: AN 8 A A R
fkiEST STZ (50 mg/kg) B MR KRR, &
= RAG T IS 7K, %S T 350 me/dl#F A mE
IR BBERE T, BORIRPE &0 2 R KR
MATER.

3. shisr 4 R RE A s gt ShRELS 4 3
H, BAMRFERSERLENEERSE8H.

Angiostatin, Angiogenic inhibitor, Diabetic retinopathy, Vascular endothelial growth

404 PBS (BiBR L B vh A= HEL 7k Phosphate Buff-
ered Saline) FST4A: FAHEEMER Sul PBSH
AL RE kR, LIRAES. 4. AN NE
MEHESHE MEMEWT Angiogenesis Research
Industries, Inc (Chicago, IL, USA.), A PBS
BREE, OB EBR 7.5 ng /Sul AR
W R ILECIE R R A IR B AR, AREA
FHEEF PBS EXTHR

4. MEBSEHERN: THBEBEDS 2dE
ARG 00 00 P S T B I A B B . % R BB ST
WAL E S EHERNEL, B8N MEB R
L BEFN T B B R B I B & ik
KEBREE G, MACER bk AR O (30 mg/kg),
FHETERB 2hAMFRIER TR -OEOEEY
HiTE&EN. KRG, EAMETTATIALEE
HEHRE 1% 2R PEE (pH=4.2) 2min, PARFHLK}
MINE L. EEERELRRRER, FFRE
B T4 B AL BRI RS, A FEARTE 150 pl
Bt (Sigma) " 70° C ¥ & 18h PASREUL U
gukt, EEUWILE4° C 70,000 rpm B0 20min,
B100 pl Py E 620 nm B YERE . M IR SCHr K -
HR Tk e b M Bl 2R T SRR B T R SO E R IR BE, DA
HAP SEOEREH TR GRUASREER
SEOPE 2R U RR.

5. Western Blot %Il & VEGF /KY¥:
AN T4 24h JFBRRMAE, F$i VEGF Ptk
#H47 Western blot U471 BUEMARMERE
EH (50ug), &4tk mik. B, Nyt VEGF
ML EDiiR(1:1,000) SBE, FHIAEEFBAS I
HATEH. F—FARLUERATEE BN LT B ULsh
FHP-actinyikBE. BE¥. SEFEHEIN
S AL ot T2 E BT, HEEAB-
actin ¥r#ifk. VEGF $ifklJF Santa Cruz
Biotechnology,Inc.(Santa Cruz, CA,USA.).
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1. 5SRO BUIR AR ) M8 B BN T4
BRI AT BB IR R, % bR AR AT
A IR BB REYEST SuIPBS, ZEMRRHEST, 2
KIGHME2REL. ERETHEFRRS, B
PR BRBLIE B B B (P<0.01) HIMTAR (P<0.
05) MM E BB ST &, SRS R EHIR
B B HCRE, AR AT IE 75 BUOL IO B . R ey
BB A M, XA ERER BT, &
1M, 4% 52 PBSHEST HAE R A FRAR P 58 1 AT RS A
BEMIAE S T2 PBSH SR IER X A (P
<0.01) (K1), RFBLEMA R AN HUIHE IR
BRI A 3% % B BT EE AR

®1 STZHERMRIEBEMEA L PBS FIEEKN
FEEXT I B (ug/mg)

R LIE
RESHE  PBSHHR  KHHK  PBSHHR
STZMERFRL 0.15:003 0352005 2454038  3.55:0.32
E#E 004000 016003 140019 210027
Pl P <0.01 P <0.01 P <0.05 P <0.01

2. MBI R UK o B A% ML BRI 9208
PERIVERL: BRIV E A RS ER 5 PBS H 4F
ARAALE, BRI RE(P<0.01) MIATER(P<0.05)1
EBBEENHERE GR2). MEMRMEXLEN
HA LB 9 8 M R AR 5 T S BB K T TTFEIE 7 R
BAREEHHERER RN MENR, SXIHES PBS
AOXT B ERAR B, I 80 5 E LR B AT AR 10 2 5
PERI I 2 FEAR(P>0.05,) (% 3).

F2 MEWEFHRBAR NS STZ RGBS S
HHFm (ug/mg)

R B TR
PBS {5 IR 0.32 % 0.06 3.50 + 0.35
M E AR 0.08 + 0.03 2.31 + 0.48
P P < 0.01 P < 0.05

F3  IMAEMRITEELE AT ER ROEB BN

W (ng/mg)
e LN
PBS #E4HR 0.11 + 0.03 2.15 + 0.49
M AR 0.08 + 0.06 1.91 + 0.35
P{E P > 0.05 P > 0.05
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SiE BV ¥R B VEGF /K-, #i VEGF Hii&kiH 5]
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28— 28 —
Lo W > ... VEGF
49___ 49 B-actin
33— 33—
¥: PBS:PBS HSTHR; AngMEHETHR
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5 PR FRURTAF 84 VT AR A 1 B LR UG IRV S I B 7.5 ng/ iR,
IR TS HIEI R B PBS. A4 VEGF #i{k Western blot Bl ¥ i
UM VEGF K¥F,

Wit
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T VEGF WRIEH K. XA MESTZHERM R
I B E R R, ARTREER SRR . |
BB R BB A N 1 4T PBS IR B] 3 BONE R BRAN
IEF R AMEE. SRINEZB SRS, XS
PSR S R RO K. R, AR BT
A MBS IRTETE 5F MBI R A R, 3934348 [ 5]
BYPBST Xl IR VEXT B, DAHERR €145 SUBZ ) 2

AR, 0 E ] A RS R 3
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AL AR B JEEFE A DR B EA B B -
PR B BRI, PRRIRR 2 oK, BA=EE AN
VEGF 5 DR fie E N RBEAR, 5 S IEHERR,
VEGF £ DR I & 2w FEZSRHE K2, VEGF
WHIA R —FOEB SR 74, HEEEK
EBHMEBEHEMRGERAMKAK 50,000 £F10,
VEGFM i R X 5 RFENEBRA X2 2HR
UESE ML #1022 FH o bR B VEGF 7290 9 5 B
Fik, EXTIEERI/ER. BHEI, MAHRIME
WM HE VEGF Rk, R, S£&5IMMmE
ME A% p42/p44 MAP BBGE R AEH. &
UEHER A, p42/p44 MAP PARESHEPKTE VEGF &1k
WX BER, MEMENSH VEGF Rk
FELYET 7 F BT B 5 MAP S4B BRI & A %

7 DR RAEIH R SRS,  MHH  BE B B Y
IR R M5 12 PR N 2 B B /K B i = LR RS20,
B BRI RIS E TR EM A AR,
BEAK KSR R R R R H . ABF5T
FREH, L0 2 T DARR AR BR s BRAR 1) i B A #
mEBENE MEWE TE VEGFE KRB M FHE
7 DR YW BE MBS A X AT Hitk, mEHN
X RAREBK . HBEEAEK . HEERE
MEBREEREAEENIBITNE.
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