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1.1 SHHhRFHHEY

LL1 ERFYRSE HZARKRIMANATEER 20

RO MM KE 1. 5~2. 3 kg HENLAY AU . DIE %X R4
CR.OMXERAGAEOQ2 B). 4 6h.1.3.7.14d 5 R4,
AP AR —RATHEAR. KEHHEAAHN 2 A,
@M MR G+bFGF BT A G R). @Q#CM G+ s Akxt
G R,

1.1.2 SR S REREE LAV Q f5 55 YAG BOE8 X
BR B, MG 532 nm, B HM 20ns, EHFRED 1
W, FTHRHEGERESK 2.82m]. SRES IK. REEWE
NARBEERTENHRAGERE. OAROAHVWTHARGER
S BPER A3 3 A bFGF 10 pg/20 pl 883 51 K 20 pl . bFGF h 2k
BERERKEYHAHARLAARE, .

1.2 ®BF*

1.2.1 #wABRM R A GHE H 45T BT et A AUR R
FEHBRERO0ONPHEREIHAEE URENERSG S OEX
APRLHLERREAR 4 mmX7 mm, G ¥L1H,4 pm B
KFHAT TUNEL e RAEEMNE, 3dAFIW—-RTHE3d
AT BRER, SR -BES  IREFELNRGLRER

» fIE®. LY ERER.TL
o FEHREEZHF¥RPNEXFRABEE AR,
100000

BREASR 2 mmX3 mm, FERECHE, D RERE.

1.2.2 TUNEL #iFicECHK AKK 60°C A 30
min, KRB . K. BE® K20 mg/mDk 15 min, 37°C;
3% i 4k 2 A BT B ALY B 10 min, 37°C 6 ¥ T
BEREAFBE)H IBEMIAZ I OARST HEA
BAWHF 90 min,37°C; AR AT 30 min, 37°C. B R
BB PBS Wit. DABRB A 2YFERER, ¥AKRK.&
B A EWUE, FEMB. EXREREDF BIEEM R,
e EU IR I 51 HRAH. DA RATENLERS
RS AE, MY TUNEL B4 40 5 Y9 18 B 1L {E (T % B, Area

density) fE NG R . .
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2.1 RERE

ERAEARNERGES 6h 1. 3d ARNBERGERKERL
AR AN ERERE. MRAELEERN. B K LO"EY
T ARMBEARARABETARERND ARBEEN ARBBERL
RERMEHESRE. SEEERAVUABAGHRBELEHN
HI BRI MIARBEEAERLEEGRAE ANBRBERL,
FOBPMHRAKREE,BERFMBRERLRARERE.

2.2 MAMGEARBHREZAGMEAT

WMAERGE 6h 1.3 7. 4d. ERRESHARE FHR
B .WEE.SMEEISTR TUNEL BRiICM B AR, Ric
MRATHRZERE BETE . ZANBEKN DNA RETER
T HEEEERERFABRMA, 5—% TUNEL HiE4A R
BERSMKRRE. TRESEER T HRBES . KR RH
B, RE 1. FHME4. RPESEY L ¥k R TUNEL
MM,

GE—AAE&n#H4E TUNEL A ARKEHEREE
(P>0.05), /5 14d. MMEEE TUNEL Bt @B E W
BRAP(P <0.0D,RE 2, AEIBEERETE,REK 1.
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1 #$E3d0FAMERKESTHIN TUNEL EEEN, USRESD . XL NERA (X400)
Fig 1 TUNEL posilive cetls located in all relinal layers, mostly in the oul nuclear lnyer
and no inflammatory cells were seen 3 d afler inJury (X 400)
M2 % 14d, TUNEL FREEEMAD HEREXEN (X 400)
Fig 2 TUNEL poesilive cells reduced and the thickness of out nuclear layer decreased 14 d after Injury (X 400)

Bl BEAEMBRAGEFRMMEN TUNEL REEMBREL (TLs.a=4)
Tab 1 Changes of TUNEL pasitive cells In different time after laser injury group(¥+s5.n=4)

Time alter injury
6h 1d ad 7d 14d
Aren density (X107 1) §.78%1.12* 7.13+£1.73~ 7.08%1.27* 6.2541.25™ 2.6740.55
Thickness of out l.'lLlI'."lll layer{pm) 5. 14%0.26* 5.5940.52" 5. 7510.67 4.48%0.51" 3.52+40.38

# ; P <0.05. #» ; P <C0.01 e 14 d afrer injury

HEBTOLWFCF RN RANRERE LKIESH M TUNEL

RiE L AR BN L 3, 5[ R AR R IR T R ) ’
BHAHE. TUNEL BESMNERZMA (P <0.01), M%E ‘#
*EF THBEREXEBERECS >005), HENMA )
TUNEL I ARSRGEMETBE R (L >0.05), 0% 2, }
N2 HE53dEETUNEL AT (ZLr.n=6) ‘ 8
Tab 2 Changes of TUNEL positive cells in differeni groups i -
3dafter injury(xts,n=8) 5 HE
3 .
Injury Control Treatmem . - J
Area density( x 10-2) 6.8741.08" 5.92+1.60%  1.3540.97 ’ ",'
E:':::';“ B 5.614£0.58  5.6740.56  B.34+0.42 —
#=x . [? <70. 0] vs treatment group B3 SESAFEERMTRDRY
TUNEL MR (x400)
2.3 LHah Fig 3 Few TUNEL positive cells may be found in the relina
G 3d- AWML ARMBIRE X RROREHERSY of treatment group 3 d afler injury (X 400)

KBZHER. AOBNAER RELGRATR A BABZNA
RERORASHARROIR BMAGHAOE. RB 4, —5X BRUEARATHE AVREGRENEK ETRATHE.
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Bs GE3JRRAMIRATLARKERY
@ME  (EMX800)
Fig 4 Many cendensed nuclei may be found in the out
nuclenr layer of retina  (EM X 800)
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B SR FE LT R R T T R, MRS R
i it A 3845067, 4R R0 BRE G (it o 4R 450 R R R AE A
FETER, GREEEETERIE S # &
[l . 35 FE FOEB G A7 6. (R 4MIG 3589 P-815 AR AR D
43~ 44°C W B & 40 I 8 1 B 4E , W i B 46~47°C,
W5 EAMARITE, AXRPAFMBRERLTR
RAtEm s, MM MR R F R @M,
BT 55 AR 0 oh O i B EE R o T B O AR R B R
RMEFWMA L. BAERAFUNEAMNHEESERMNR
WA XY, A LRWNGRTBIER Y 2. 82 m],
ERRMBTENE AR ERRAESHN 2 am, M
f6 i BEBH AT 2~ 3 mm 0940 R0 AR B 4 0 48 5T
4018 0 R T, A T I R Y B A0 I 4 BLI A T
T A, A 0 O BT R G 2
TR T O & ) 36 45 B, A RO R A T,

LRERRV MG — MRS HARKEMA

MEBERZOW M. HE ULJdARBEEAT
MK EY B R/, s SRR RS
WA N TERAFEABEBARELENFEHEZ .
ARETHAYEEEESPOARETES, —
WERERAEKEFHARE - AR EEEH. bFGF
AEMHERMECHER, FHERRANEENR 28
W F bFGF. WA Rt B B M BH
B EH .LFGF I"EATERAA ST, MR T FHRM
HEEARARAZHANMANAA HH bFGF mR-
NA o0, 3+ H bFGF S8 58 R R M e X k5
WOEREARNES,BZ bFGF 5| EMTHER
¥4 @ 1 B FE -0, [ i, bFGF W g 3 P B 2 4 4 IR
SUHFMEHFRAAEREANBRNEREM. X
WHEERSL THBELFGE, G5 3d REIRA
M8 ST A W T 2 T A B 4E 48 45 4 B 3G AT X B, T
NEEEEXHEXRT . REFGF AT ERAMR
HETHREFRELASTRERM T HER, #R
bFGF Mt MMM A BT AHAMRITEM.
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Study of the therapeutic effects of basic fibroblast growth factor on laser-

induced apoptosis of retinal neurons in rabbits
He Chunyan, Xu Lijun, Wang Yi, Qian Huanwen (Department of Ophthalmology, Southwest Hospital, Third Military

Medical University, Chongqing,400038)

Abstract

Objective: To study the laser-induced apoptotic changes of retinal neurons and the therapeutic

effects of basic fibroblast growth factor (bFGF) on the changes. Methods: A YAG laser was used to produce
retina lesion in pigmented rabbits. Terminal deoxynucleotidyl-transferase mediated dUTP and nick labelling
(TUNEL) staining was used to identify the apoptotic neurons. Results: TUNEL positive apoptotic neurons
were located in all the layers of retina in the 6th hour and on the 1st, 3rd, and 7th day after injury. Apoptotic
cells reduced in number on the 14 th day after injury. The TUNEL positive cells were more densely located in

the out nuclear layer. After the administration of bFGF, the apoptosis of retinal neurons was attenuated and

their number reduced. Conclusion: Laser induces apoptosis of retinal neurons and reduces the number of pho-

tosensitive cells in the retina. bFGF can inhibit the laser-induced apoptosis of retinal neurons and sustain

their viability.
Key words retina; laser injury; apoptosis; basic fibroblast growth factor
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Treatment of 15 cases of paralysis caused by thoraco-lumbar vertebral

fracture with anterior depression
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