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[ Abstract] Objective: To observe the damage of retinal blood vessels in mice with long-term type 2 diabetes. Methods: The retinal

blood vessels were observed by fluorescence fundus angiography (FFA) and the number and situation of the retinal blood vessels and
leakage of type 2 diabetic mice were observed and evaluated. Results: The fundus photography showed that the visibility of type 2 diabetic
mice retinal arteries was enhanced and vein dilated, but no obvious fluorescein leakage. Conclusion: The main manifestation of type 2
diabetic mice is retinal vascular damage, not the blood vessels.

[ Keywords] Type 2 diabetes; Fluorescence Fundus Angiography

doi:10.3969/j.issn.1674-7860.2015.24.011

P SR AL M S5 A (Diabetic retinopathy, DR) S W, HIHE R LS e LT R 10 1 ZURE PRI B2 R 60.0%



THERIGPRBETE 2015 4R35 7 % 5 24 1)

OBl PR S8 A0 DR 58 3 95 W0 X [0 2% 1 55 %6
T, DR C4moatt by B E0E Hsom ™. WML
A E S DR S bR 5 M B SRR 3 e AR R 4 3 B AL
BREE A M T R R A I B, A A .
TF TR PRI L6 453 25 (0 AR A LIBT3 T ik i 4, R
AT HLEE R S T PRI I S AR S M R [ e N7 SO 5
PRI TERIRRA T 8. AW TR H] Micron T %15 & 5t
TEARLEE 2 TR PRI /D B R AL 2503, PP EL A bl PR
MR BB AT 52 (K SR R 1) 5 B

1 M5

11 By

9 AN HEM Leprdb (db/db) /N 5 RAAEABFFEAL, FFEL
db/A+ /N BRAE 9 JE#E R 9% 5F B 40 (Jackson Laboratories, Bar
Harbor, MB). ZN¥1F: T £ E A LM L KFARIED 73 B3]
YOG o BT B S50 IR A ATV B A I B R
O3 EE R N 2R R S AL SIREBHF A P& (ARVO) REM
AR AR S Pt 5 75 B AR 4R 51 o ARTERORL AR 5, ANBR
K, B A R EF, Fi 18~22°C. & WA/ 5RUR i (i bk,
Acute Check &' IR ILBEAY (P IRAT]D, MHEE>300 mg/dl &L
B PRI /N B o
1.2 MR BOAH B %% ok il & & % ( Fundus Fluorescein
Angiography, FFA)

. Micron 111 %1% 24t (Phoenix Research Laboratories,
San Ramon, CA) #EAT/IN R WL E% K o6 He M &5 . J6H 1%
MERFTAE IR (BREATD K& 25%0 A E EIRE
(phenylephrine hydrochloride, 11624 . BEES 1
ml/kg 10%%¢ 6% (Akorn, Inc. Lake Forest, IL) J&, JZEJ
FHAMR R IRAHIRAR, SR 15 mine
1.3 VRIS 1y Gy e e e 0 RO R 3L R A A B WL 5%

10%7K A1 0.4 ml/kg BRIESEST R G U RIRERE T
4%% T B[ 2 45 min J5, BN EP SRR S, BT 10%
2 13% 4 0.5%PBST (Triton 100:PBD) % 2 h, Ab3HZH4
BB VE I AR PR LA Alexa Fluor 594-5GAR1C I A4
& isolectin GS B4 (1:200, Invitrogen) 7E 10%1L2E M5 +
0.5%PBST HAMMELINE (4°C, 24 h). T 0.5%PBDT ¥k
T3 G, MMESPEl T 83 b, SObuagmds 3t
FrGTESE R JLR AR LR N (LSM 510 Meta, Carl Zeiss, f#[E)
W2, WOLWOR KN 594 nm. N Z-stacks T it B 2 H & 5T
LR N 2 AN Z IS, S5 EEA 450 pm X 450 um, S Adobe
Photoshop CC A4 43 B AL I BRI 25 . (n=5) 6
1.4 Zitoh

FrEHHELL (X+8) FRor. WA R EE LAAERX ¢ k¢
¥, P<<0.05.

2 4 R

2.1 shissy
2 TR PRI /N SR A4 B 7 b 88 v T RIS o IR (O

25-

£ 1o

F1 ERIVEERME (T+s)
H n fE (g I (mg/dD
db/+ 5 414+ 7.47 179.8+27.15
db/db 5 6324 3.90 46314429

2.2 WM FFA &I

AP B T IR AT PEAR, ELFE I P9 R A T i &
SRA, R 2 TR BRI AL IR RS0 A8 P B S S A RS A R . A
KR, AT A Micron T HRJEIK £ R G5 S im k5 el
TERZ AN 2 BYBE SR /) BRI L8 D e b AT VP . 5
AERE SR db/A+/NERFTEE (B 1A, C©), BEJRIE db/db /NERERI
kGG, SRR R (B 1B, D), {HARILHEM
MBI U8 S0HT AR L T B

db/dhe db

1 2 BBERR /N RIS MBI R

2.3 FLIP PR R 2 2 4 1L TR 2
RSP BB A I () % B, AT isolectin

B4 EHRAMEIME SN, 2ARERMREERA/FENE

(Bl2A), HTiHERERM B Mm% E. 8RR,

FEFRIF db/db /)N B AR 6 200 1 A 2% B R s on AL R B (1

2B).

A B

H2  GURBEARBNEEERE
3 W #

DUFE X W PR 96 A0 0 JEE 1ML A 2 U B LA S5 R W88 7 1, 32
T BT A O] R B A I S A X 8 5 s R P S M
FERRAC IR 434 SR o A0 0 J0 B I, B AL X RS 7 5 0k
BB NGO, BEER O YR AT E . (AKX
P BIAFEAR R I kas . AED) R I E R TR K, &
WAL AR B BT, SR IE R AR FE R T A5 1
WMEE . Jiao ZECNRISLIG ORI, A7 D) R AR I 0 A i S
FELL OCT MEAH 2, RHREMEFE. MMm+FE LS
IKEZ AL, PR R 2 2 K. KR U1 A i
TEt e, TESGEMIMRE, AZUTRESIRA /MK, WKIETHF
LI MK ] 3 AR, X A0 O I 1 I o 5 A, 2 7 A B
T E S 8 A P R DA Skt 22 Y G IR 20 BT, 343 E Bh AR P55 IR R
T )a, BB 2 TR R, WIiRERK A
VRS T OO0 DS IR (B 00« TR R ) AR Bl L i) 2 55
T ARG R A 2 Bk AL L 2 P 45343 « IS FH FFA



-26-

Clinical Journal of Chinese Medicine 2015 Vol.(7) No.24

ARMEEHE FRIF SV B RL RE  IE D R,  aX BIPEAN /N B DR
T H M.

AL/ FFA R R I, 2 BUBEPRIG/INRAE 36 JART R
HEUIRE M 76650, B Xu SRR L, BERR
KREBJEEE 2 &, BAFSCEER T, a7 R I —0 W
SR B PRI o XL — 00 D) 5 e B 400 D) 6 L ) v e B ke T
GURLAR X 27 BB (0 K/ K HE K BEE IR AR o1 B
NEA G SR EE S A IV B s AL R, T AR
ST IREK BRI S s . SOt s
T REN 37627, H5IMKERMNEEERN 80.0%, M CE
WA AN > F BN 960.80, IR A 5 il 2% 5 8 B A 1R =i 1)
SRRy o XTI GURE ) ERAL A S5 T B8 5| P R A DU AL
FEME SRS R R ZERBRE . —. 4, FCEERER
pH3.5 MAWHHATIAAR, TRl 5 Ran AT, HEms
B -0 R 57 B AR » Nagy ZBORE TR I, KRR
TE R MV T 5] 1 — oG R ) AR . Berkowitz B
BB A6 L 5% MRI (dynamic contrast-enhanced MRI,
DCE-MRD $iARKG A K I, PRI K BRAE 8 AN H I A H B i —
AL JIES B I (I A IR o DR IG5 100 - 4 IO 62 3 5% Ty e s, LR
Re i B AR LA 5| L N BRI 757 o A 5T R FFA HARM
5 LS PRPE R BR A0 P 5 e F) T R, B 00 3098 1) K ST
FARS AN MR RA B LG R, 5B A & B AR L B
MURFRIAR S o IR FL R oR , TERE SRR SR, FE K A2 FFA
ATERI R 5 FRIB IR T, OCT AT BRINHR W g J5E BE 3 n, $oR
T — L TP B P 7K P T i A /A R PPN S e i PRI K P, A 2 2
e RSB R Am O R T, BRATHR I, A A AAE R
PWNIER LR KINHMRISIE, OCT M & K3 1 s BEK M.
UL HIEA 2 DME RARI A —Fl. AR
TE DME A=A, 40 J50 5 200 J FF) 200 B e /K B ol i R SO o
BiR i,

Wik 15 A 2 470 ) A PR A 2 A T T A5 S O Y T 2 L 11
KA, NN —BEAAES W BT RS RBh P ar s,
BEAE B 78 K 2 BUN T R Ja 8~12 Ishist 47 M eg, (U
DERT 24 JEIRFR R BN PRAT B ARER . T71 R 2 A IR D)
FEUH A G A e s, IR R A R BRI, 15
n— e HT AR AT g N SERE I BT A L AR 1L, (HANRRIE /N ER
BOK R AE APk . EARTARH, BATEHRERKIL 9 MA
(36 Ji) 11 2 ZUBE IR/ REATIE IR FFA B AR X et A
gutty, 09 WEBPHAE M SR I, FEOCUE SR BRIP4 25 5))
WIRERY AT 5T I B B PR AR (PDRD & BRI B A5 2
{H2, FRATFRIN R ERIE A HT A M, X5 F2 R0 PR
/IN B P B A i 5 B Y PR . 3 5 DAAETE VI A W 5%
S P PR3 ik U7 S0 X P 24 o B i P R A B ek 2>, %5
AU E T R M IRAT AR IR AT &0 BRI, FRATT N 2 AUk
PRIFE /IS BTS2 BF SR PRs BT 5 T L 40 B 400 i B v Rz 4
LD P T HLE RIS

SHE WA

[1]JFong D.S,Aiello L,Gardner TW,et al. Retinopathy in diabetes[J].Diabetes
care,2004,27(1):S84-7.

[2]Mohamed Q,Gillies MC,Wong T Y.Management of diabetic retinopathy:a
systematic review[M].JAMA:the journal of the American Medical
Association,2007:298,902-16.

[3]Antonetti D A,Lieth E,Barber A Jet al.Molecular mechanisms of vascular
permeability in diabetic retinopathy[J].Seminars in ophthalmology,1999,(14):
240-8.

[4]Gardner TW,Antonetti DA, Barber Al,et al.New insights into the
pathophysiology of diabetic retinopathy: potential cell-specific therapeutic
targets[J].Diabetes technology & therapeutics,2000,(2):601-8.

[5Jiao J, Mo B, Wei H,et al.Comparative study of laser-induced choroidal
neovascularization in rats by paraffin sections, frozen sections and
high-resolution optical coherence tomography, Graefe's archive for clinical and
experimental ophthalmology[J].Albrecht von Graefes Archiv fur klinische und
experimentelle Ophthalmologie,2013,251, 301-7.

[6]Xu Q, Qaum T,Adamis AP.Sensitive blood-retinal barrier breakdown
quantitation using Evans blue[J].Investigative ophthalmology & visual
science,2001,(42):789-94.

[7]Lozano DC,Twa MD.Quantitative evaluation of factors influencing the
repeatability of SD-OCT thickness measurements in the rat[J].Investigative
ophthalmology & visual science,2012,(53):8378-85.

[8]Nagy Z, Szabo M,Huttner,I.Blood-brain barrier impairment by low pH buffer
perfusion via the internal carotid artery in rat[J].Acta
neuropathologica,1985,(68):160-3.

[9]Berkowitz BA,Roberts R,Luan H,et al.Dynamic contrast-enhanced MRI
measurements of passive permeability through blood retinal barrier in diabetic
rats[J].Investigative ophthalmology & visual science,2004,(45):2391-8.
[TO1FME, bk, 2, B 28, 5. (2014) STZ 53 (KIHE LR KBRS JIA0L 009 2 i 7%
I FEA K S A L EE 1) OCT MRS ()] A S B AR R, 32, 318-23.
[11]Lobo CL,Bernardes RC,Cunha-Vaz JGAlterations of the blood-retinal
barrier and retinal thickness in preclinical retinopathy in subjects with type 2

diabetes[J].Archives of ophthalmology,2000,(118):1364-9.

HEEWH:

IRAFHHRITH, %5 20110316.
TEH

WL (1978, J, TR, FREN, WL, Bk
P ER -

AL (19615, B, WIRMEE, AN, B0, WMLEIE,
I8 FE A KL DO LS o

. BER 4S5 EB-15062409F (f&[H]: 2015-07-15)



