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Abstract

Anterior ischemic optic neuropathy (AION) is a common optic neuropathy severely affecting the
visual function on middle and elder population. However, the pathogenesis of AION is not com-
pletely clear and its treatment results are dissatisfactory. Therefore, the current research on AION
is focused on establishing the suitable animal model and the pathogenesis of AION. Methods:
Comparing the model of photodynamic with transpupillary thermal therapy, 12 rabbits of weight
from 1.3 to 2.8 kg were divided into two groups at random. A group was PDT model and Bwas TTT
model. All of the right eyes were the model eyes and the left ones were the control. After Photo-
sensitizer, visudyne was injected from ear edge vein of rabbit. The rabbit middle-up area of optic
disc was treated with wave length of 689 nm laser; TTT was treated with wave length of 810 nm
laser on B model group. Using fundus photo, green photo and fundus fluorescence angiography
(FFA) observed and recorded retinal vascular filling process and optic disc ischemic edema after
induction one week. Results: TTT model revealed superior optic disc edema after induction and
PDT model eyes and control eyes non-changed after induction one day. Both of two groups model
optic disc became white on fundus photo, and the color was dark on green photo after induction
one week. In early FFA, hypofluorescence appeared at the superior optic disc of both two model
groups eyes. And in 15 min. later stage, the superior showed fluorescence leaking, revealed hyper-
fluorescence after one week induction. Conclusion: PDT and TTT methods are simple, reliable and
successful by fundus photo, green photo and FFA. And they are helpful for the fundamental study
of the human NAION.
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HE

H /. R8I0 44 2% 22 (anterior ischemic optic neuropathy, AION) &= EREFEZEBENE
RAMEEE, HRNERBIEMNATMER, THEALANHE. Fik, ETE LAIONFHEEISK
B R RRIER B R SE . ik B3I/ (photodynamic therapy, PDT) 5 & EFLE#YE
J7 (transpupillary thermal therapy)&EEE . RABIBFZR A EL3~2.8 kgl12 A K R4 ~2
H, AFAPDTHEZIM, BAATTTIEAIA. 2HIKAARER, ZREAZAXNRA. PDTHEREAN
KARHGHIKESN 4 EEZH6E00, 4689 nmBOGX AL V5 B BET A TTTARZA XA 810 nm
AHNEOEHATIRE . BEER - RAMEXARRE, 1FAEXA, BHBERR 5 REHTREEARM,
T RERM, ®IEERREIME&E# (fundus fluorescence angiography, FFA)K 2, WEZ#% 4 R
AT, &R BREE - RTTTREREAAGRUA LYK, PDTEBHAA RN TLZN, 244 B
/LT 1AERREARHE R 2HBEARNE BPOARRE, TR ERARUA RRaE
B, FFAB R24UER AR B35, 15 min/g 24U RS L REERMBIR, ARt
R0, 28N BIRWBFFAR RARERIERI. 418 £PDT, TTTEIMKr AIONAR, ZHREHEHE,
FFARY R ERThEIN, A RHAIONBTFEIRAL T SRR 5T 36 .

XK ia
PRREIRAR /LW, Bt REE, SRR, SebRS kT A, BOt/BIT A
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1. 5

B BBk I A 28975 28 (anterior ischemic optic neuropathy, AION) & % F K &K 5 B RLAL 5 4 S M i
ERAEEAZ1] [2] [3]. BRAMAE MK % 51k 2 1M AION, XFF3EBh K 28 14 (non-arteritis
anterior ischemic optic neuropathy, NAION) I U1 R A R L i 58 4 1 . DRI = BAR ), X £
BRI FH L 7% NAION Ji B 2 58 2067 B4k . B HiE P 2835 R A i nh bk 5 o hn b BB 41
HOGEGR, K H 532 nm £ 5GA83N J1GUR I 77 VR G AR, (i nh sk al s i BOR LGB 8 T840 PDT [4] [5],
532 nm WOGCERIERS [5G, 2558 B GOREEE . HoX AT 3 NAION #8521 NAION Kl
HA ZE B0 o TR R AT 2R AGE B TF 25 O BT /) PDT 4%, JF5 TTT i ELE, E S & 1l 5E b

ik
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2. NREFE
2.1. M8

2.1.1. SEISENH

TR R 12 W, AR 1.3~2.8 kg, MEREAH), IWE)ARESERIYPO, TR TR IR bR
BHRFUTEN = . KRB HYOK, da, WFRHE/MEEI 12/12 h, =i 19~23 B K83 H
5 HIAE E R R HR T R A )« LI B A% )

2.1.2. EER/ESAFH

5277 FE A e IR A U AR EE ARG BR A F]),  10%58 6 R ANESFHR O M B = 1L 256 BR
AT, 10%KAF BRI E Z NRERHIFIE), 455 A5 6867 (visudyne,  Fi i EH1248). SLIRAX
#5: super-scan - F& Z P KRR BOCHLGE B R A A]), 48[ R 4 0 R AR IR R MU 1E 52 R 9t(HRA
1) (£ [E Heidelberg /A ), SONT HRJEF AREAHML(H A Topcon A #]), PDT EIEHLAL AL IE A F]).

2.2. A&

2.2.1. SELREIST4R
KHBENE 7R AR E 1.3~2.8 kg 19 12 A X RN 2 4, A4y PDT #AA, B 48 TTT BRI,
2 IR A IRERL, A IRAE NS AXT IR,

2.2.2. FIEBHLIN MR E R IIER ROFI &

S F A S FHE T it R, 10%7K & SR IE I VR 1 (0.35 ml/100 g #AER) [413F47 4 SRR,
0.1%MH = R K Fu IR R T R ; PDT ARG VIP WEFE[6], K RAAE, SKiFFAREESRH
PEBIHSSOCHG T4 A BG FHE 0.54 £ 0.12 ml, T 5% 078 &5 B S e i & e BiGR) 3
ml (VR G SR K e G ko 5 s B R B A . R 58 R N R G i L v TR RAT A T
FH B BEAR R OB, A8 R BRI R & 77), SR H PDT WOGER 810 nm ZLAMBOYXS 5K S M4 BT
PDT Ot S5 4K 689 nm, SEBEMEAN 1/2 L4k, MRATHSA 83 s, BOBAER 50 mi/m’, PDT HOLIR
WA PR KA, WO ARGEE 48 h [6]. TTT OGS HWOGHEK 810 nm, JeBEmmR 1/2 1
AL, RIS E] 60 s, WOGRER 400 mw, LAk BIRLAL R B IR (1 o IO RE BRI .

2.2.3. RERKERERE

TARHEIEAR S FFA GG — A FEIR 10%/K & SR B OREE, SRR e, /s, /
H X R B ZEIKES 10%25¢6 28N 0.3ml {5 FHE 48 HRA 1 3#0'a 6 3% A2 iR & &5 R4 8T FFA. ¥
F AL R e Zh ke e (12 s P BONIERZ RO, 5 min J5 AREIADE e, P 2 A e
FeH . WELIE R S AL AR
2.3. K spss16.0 Gt F R EH TSI E S

THE TR A 23R8 . PDT 5 TTT MESR LI AA R FH ARSI A A58, p<0.05 4
ZRERIFE L.
3. &R
3.1. REMENK EIRKES THRERR

12 Rt PDT #MH 6 X 6 IR, WAAR, EIEATEMNEBH;, TITHE N6 R 6 I, ¥WAHA
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R, ZEERMONZ IR, Seih PDT 41 1 AKX RARBEEAMET, RIL 11 HBEAL R0 #r. PDT 41,
TTT A 0 IR ZH 7 i 2 LS ) i FRES A 2R WAL 57 2 3e . PRAIERR 1 d MR 25 m] AL
KM, LSRR, FRER AN 7 RALAEK IR PDT 4 5 S s AL R AR R R (o R A s A Bt
W KM, AGRAMMAEY 5K, Wi, WEGFEIIE 1, 5 2). TTT 4 2 HAERIRIA Ef ek, K
i, WA, MBI A R, 4 RASRYAR R WAL 2k () 3, 1 4).

Figure 1. Control left eye of PDT rabbit model showed optic
disc light red color and the edge of optic cup clear (blue arrow)
1. X% PDT REAMRIMBRERMB AR, WAL
5B B Sk )

Figure 2. Right eye of PDT rabbit model showed supper optic
disc white color, edema and the edge of optic disc capillary
dilated, hemorrhage (blue arrow)

2. RRAR PDT #H2, MEEFEK, kM, L5%E
MMEY K, HMEEEETKFR)
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Figure 3. Control left eye of TTT rabbit model showed the edge
of optic disc clear and the edge of optic cup capillary dilated
(blue arrow)

3. K& TTT B L IRYS BRAR B R L BN S BUE M, AR
NGEMMEY KOEEREKIR)

Figure 4. Right eye of TTT rabbit model showed supper optic
disc white color, edema and the edge blurred (blue arrow)

4. RRAR TTTRE, E LR, K, AZaR
RSB KFTT)

3.2. REUED FFA R

FFA K075 . WIS AT IR LR R 2 oK 39 98 628 . PDT BEVALERL S 7 d WA b Bl a4k
BAETD G, MDA GR I BMMEY 5K, BAME R ERBIR, BEVOEEE 5). WAL B E N 0.050
+ 0.021 mm?; TTT BMALERS 7 d W b ah & RIS 9O, DGME LR BN EY K, 2
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Wil 4%

1 2 BRAR AL 585 610 4 L H IR, AALBLM AN 0.091 £ 0.017 mm®, PR4LELEE TTT A7 2 A1 4 5k
MyEHE%E PDT K. (t=2.28, p <0.05) (4] 6).
4. i1ig

NAION Il PR A ML R = Ge— 3L 7] H 8T 2 Z0A N5 /N RIS B LB M 2 4F 4R 5 5 it
IR A% IR Zh Bk 20 S2 B AEMEBR A %o {H H RTERZ NATON A 4% K A0 R fI55 4o 28 41 4 B it Ji5 BT & 2 )9 B
AL SEIR R TR [S], SN BAH NATON B HLEL R T SRS HERIIR YT 7575, HEAT NAION (130 ki 5
W RAFAEH LT AR R E Py AMRFHE X ATION FISIIRSERE A T LR 1% oL L= 36t
B BOGMERRE 532 nm [IZE6, 647 nm [LLY6[4] [S]. Yesh s, SBGRIiE A M nhmkfis A= 9 sl in
P LT (Rose Bengal, RB). SZIG sl i85 K BRI Wk 4 2R sh 4 i KBRS /N BRSO R AR BEALBEARBL,
T EBRAY, A AR, AT E OGRS, W PR3 A I B 7 5 R X oL 5 ) B A ) A
B6]. (RSN RIMED, REFIKAZES, HEREDN, SHTIREEAHS FFA #OAX .
I ABRAT AR D E AR AR 21 T 2 25~30 h, 7E R BRI 3E N 5~7.0 h, G414 I 24 sy
2~2.5 h [5]. KH 647 nm FIZLGEE G MANRAT VIR MOGE) TG EYERR B0 50 2 h DL B2k E
VR HE, T ELIE DT BRI H B RR I Ik 5 (T BRI OR o N BUBR AT A2 B S AR 1) SE 56 3 ) 1 O G,

@) ®) ©

Figure 5. Right eye of rabbit PDT model showed optic disc hypofluorescence at early stage of FFA, the edge capillary dilated,
optic disc fluorescence leakage and stained at late stage

5. REAR PDT 1REL: FFA BRFHMEFIOL, BEEMMEY K, SXRPMETARSR, BERALRE

(2) (b) (©)

Figure 6. Right eye of rabbit TTT model showed optic disc hypofluorescence at early stage of FFA, the edge capillary dilated,
optic disc fluorescence leakage and stained, still showed capillary dilated at late stage

B 6. RRAMR TTT REY: FFA EERHIAIHIOL, MGEMMEY 3K, ERRPEBRATEMER, JLRE,
DA WELBIMEY 3K

DOI: 10.12677/hj0.2018.72015 99 HR Al


https://doi.org/10.12677/hjo.2018.72015

8

E
H

i &

{H 532 nm 468 TR KO, IS BEOE R B 22 002 ORI RIBR SR DR B A, AU 0k
WA RB PR ARAS F s WOtk T 51 LA i 2 4T 4 2 R T T S HSE Y AION B THERS)
ik B 2E 51 2 1 Gk ML AR LR AR ZE 80K . Visudyne & H BT ME— RN BRFGEBON, b2 2 BRI RAT AR 47
R, 90% 5 M3 IR A4E &, 2351 48 /NI, 78 AR Y I 24 ¢ B e 15 4 8h s RV AT iA &)
I 5L 26 [ TAP (O3 36 97 SF I AH DS PE ARV BIE 78 F T30 7 N AR AR SCME S BEAR 1 b () 22 LY CNV
PR s FE AN, 3 B AUV M 2 T 4k X Y CNV [8]. PDT ¥697 2385t 689 nm HOGIES!, FEAAREL)
(4B 2SO F IS . EIX — TGRSR, GEBIAZFIF IR e 28 OB, BT S P 7 5 2,
B (2R e R B8 5 A ST A g v P e M PR B AR S AT 51 R A R 2 P A T o o v e U 2 2
Tk A 5 2 RS P S S 5 | A PR 5 R R ) B AT s 1 B S e T R e 0 B A T | AT 4 B
o FEIRXPIFALEI R SEEPER T, BahEtipla], (et AefEai. visudyne B A AR i %k 555 A A 14, 1)
Rz HE S 2H 23 R I Y 2 s 8 T R b X H A R RS A A A 1 [9]. TTT KA WA 810 nm L AMNE0OE,
40 s DA R BT (AR 208 A SV e BaTT, IR B LSRG IR IR, S BEIX CNV T
BT TTT ¥ 77 /& 21838 I 41 200 F e 28 BB VE S LU 532 SRIOGTE 0.1~0.3 s I [H] RO Bk [ 20 R
TTT FJ7E G5 L T AT 5 L O RS, 2 20 2 20 LR T 5 1t S5 40 T SOAS 722 A R A P 36 Bl 2HL SR B
AW H PDT 5 TTT GRS, MG S — K TTT BRI IR E 2K, PDT BRI HR AL TE
Ak, 1 JE G IR B o 2 AR A IR A 2l 30k (1, o6 BT S A5 FR AR A - 2 (s
FFA 7R 2 i 52 RO IRALAE PR35 900k, M 55 9O Xl g b R B Ie iR, £ PDT 5
TTT YIRERINTE R BRI EEIT NAION [i&E#E. 1M FFA 258 B8 TTT B AL IS A8 PDT
BBV K, FATHEE TTT )8 THEOREYT, ekt 5 AN S i AR RS A . A NAION
IEREAEIER S PDT L+ TTT.

5. &hig

2k PR, visudyne XA PDT 5 810 nm FIZLAMBOG A BEALIR #VA YT 753 K flu NAION & #ifasE, vl
5E, JUIL PDT 7 ikAe i B A ALK AR I FE B 2RALF AN NAION. (HAHF A MIFEAS D, Hik
Z A R AL T, B S5 0GR P 5 ELAIT 9T o SRV ST 1 2R Eh ) NATON 5 AL 45 R R 4
{H 2% F& 2 Wk U5 SR B e WA 22 50 () B AE AR L (6], B0 — B IRATI AR 78 ZE AT MG 25301 PDT 5 TTT
AR, A NAION FIAH SIS AT T 82 (LA Bl . I L n] 78 MR L itk 13047 H AT VR YT NAION 259045 R 1)
SeBer, #EAT NAION J 8, Aue 204G LA S oy 1AW 2 (R 7

EL£mAB
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