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The protective effects of transpupillary thermotherapy on retinal ganglion

cells in rat with optic nerve crush
Liu Xuequn , Jiang Libin ,Li Zhihua ,Zhang Ling ,Ma Jin ,Xie Jun  Liu Lei. Beijing Tongren Eye Center,Beijing
Tongren Hospital ,Capital Medical University ,Beijing 100730, China

Abstract Objective This study was designed to explore the protective effect of subthreshold transpupillary themotherapy
(TTT) on retinal ganglion cells(RGCs) in the rat with partial optic nerve crush. Methods 810 nm diode laser was used to
irradiate the retina surrounding optic nerve(5 spots) for 30 seconds in the left eyes of BN rats. Three days later,the partial optic
nerve crush models were created in the rats by clamping the retrobulbar optic nerve for 60 seconds. 102 female BN rats were
randomly divided into TTT with optic nerve crush( TTT + ONC) group,optic nerve crush( ONC) group,TTT with sham operation
(TTT) group and normal control group. RGCs were detected by the retrograde label of fluorogold at 1,2 ,4 weeks after optic nerve
crush. HSP70 expression was assessed using immunohistochemistry and Western blot in 12 rats underwent TTT irradiation. The
histological examination of rats retina with TTT irradiation was performed under the light and transmission electron microscope.
Results The RGCs density in ONC group was(863 +87) cells/mm’at 1 week and decreased to (614 + 124) at 2 weeks and
(424 +112) cells/mm’ at 4 weeks after irradiation. In TTT + ONC group, the density of RGCs was(819 +93) cells/mm’at 1 week
and decreased to (623 £123) at 2 weeks and (615 + 112) cells/mm” at 4 weeks. The RGCs density at 4 weeks in ONC group
was significantly lower than in TTT + ONC group (P =0.006) . The expression of HSP70 in the retina underwent TTT irradiation
was higher than the fellow eye. The thinning of retina and degranulation of retinal pigment epithelial cells were found under the
light microscope,and shrinking of nuclear membrane and pyknosis of chromoplasm were seen in the 7th day after TTT under the
transmission electron microscope. Conclusion TTT has a protective effect on RGCs in BN rats with partial optic nerve crush,

and TTT can initiate the endogenous protective mechanism by increasing the expression of HSP70 in retina.
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TR BR TR Ab v A B A B A0 S, BE R R TR RS A
BOROHEBREAREEHHSHBE A4S T LR
T — A B AR A R R T M
MEGVEN PR ERENEZANR S, EFCRN
Rt FENREERGER . AW RET KR
A2 S mI/E AR gk R B AR AL, R A 810 nm
AR B O BB BT R OB, UL R & i LR BT
(transpupillary thermotherapy, TTT) [& T 5 W J& & X K
B O0 D) 5 b 42 =55 41 B2 ( retinal ganglion cells, RGCs) =
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1.1.1 SR S5H4  RAFEMYE BN KR (e
WAEAF)102 H, A 160 ~ 180 g, FE#HLIF K TTT
20 18 H B st ph 2 B e 4l 75 L BRAH CTTT + L4
ZH I HM TTT + BFEARAL 21 H,

1.1.2 FEELLIRH 810 nm B LA (%
EEARAE) ; YZ20P5 BIR B F AR B HME (HHARA
M2 ) s WDT- I Y fiy 57 44 58 A7 43 (78 %8 75 0% 3 ok
FHE A R /A A ) ; Leica DM4000B 3¢ 5t 2 i B2 (7
Leica A H]) o —Hi/MRHT K MK E H (heat shock
protein, HSP) 70 B TE EH A& (L H Abcam 2 H]) ; 4
BREALSEY RN E(BBEEHEDHEARAR
/A#l) ;DAB B @ iX ) & /DA KB B-actin £ 5T
Poik Gbi/D B HRP Uik (LR E & WA
BRAT) ;92064 (£ E Biotium 24 H])
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1.2.1 TTT T TTT S50 3% & K B8 A i 80 AT )
PFREE R, B4R 1.2 mm BB & 50 mW  FREERT(A) 30 s,
KR 7% KA SN I 3 5 PR B (350 mg/kg) , H 746
Mt R, TTT HB 5 20 AR A 44 22 F) BRI A IS 5 4> i,
e =R P N 730 A

1.2.2 Hmadkpmi™  TTT BHJ5 3 d,TIT +
TR 22 e 25 B0 ol 1 40 22 41 S 4R K RURR B S L W ZE R
AT A1 H B O BY FF Rk R N A s S LA,
Feor S BN W AN ELUL L 75 55 IR LA B, 5% 2R R A
B, QAT BY RS L, W S M 2K 292, 5 mm, FH 22 g 11
MZF FERIFH 2 mm UL 60 s, 324 R K
THAK KL, TTT + BFARHF7s [ HE4RKR AR
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BT BRFR (R LT, AL BMER)
1.2.3 RGCs %t & 7tric'™ 76 A F B A & AT
5d, [ TTT 5045 40K BURER S 6 3k 3 B 8 T4k
FENA L PTEY IR R Y 2.5 om , BREEHIE XI
P, 7EM L ER AL 2 A 1.5 mm x2 mm #9480 O, T &
Bregma &5 5.9 mm %% 6.4 mm KARGEFEFF1. 4 mmit 4
ML BB EFHIR 3% FOEERA 4 DN ERET 4 mm
AYBIEA LS pL, 54T B4t 5 min, RECSE GBI K B2 Bk
1.2.4 LG A REARAT B 7R R A A
W BB IR B IR T 4% LB HEEH,
lh EREBEMME,RCC EBH LW TARLE. T A
4 ARB M TRRE R L, EEARH4%2 £
EHE4EEE 2h ERTHAF BETRAEBHMET
WEL FE4 NEREEME 2.5 ~3.0 mm B 4 4~ 200 x
HLEF , R4 Bl ; 7E Photoshop 7. 0 {4 N A Tit4L, #
I 5 R R BT

1.2.5 fm@Agfbpgef  TTT 48 08 5 742 B A0 W B
3d/EE 6 R KRNI, HBRIBER, 4% £ R FEEE <
24 h, W ANAE, UMB ALK 4 um EHRMEY]
P R sk 46 ,3% H,0, ERIEE 10 min, B 5L
FAEE, A 10% E# WE M EZEBET 15 min,
BNA 1:400 HSP70 /NPT K R ST S 37 CEE
2h,”H 37 CHE 1 h,DAB B, F REE YL ,100%
CEERAK CHESH WEE A U LA BZEYA
PBS ¥t 5 min x 3 K, FAM:XTEER A PBS R —
i, EALBRMER

1.2.6 HHEJAM Western blot 43087  TTT 8 M F AR
MM 3 dJ5HR 6 HKRASE, BUUERER B F PBS
rhv, B S8 R I A 3 T 20 A S A VT S B TS
ARSI R 3 R R i 3T SDS-PAGE ¥
Bk 5, AR % PVDF & F A 1:1 000/h BT K
B HSP70 BIgfEHi ik SHAGBEHITHE , X BHEH
EEBS L ER /MR HRP BEH 44, B ECL RAI R
RE, 4 X KA. 825 R A B-actin fEASH,
BJE ¥ HSP HSPT0 K EHSR —H#EANSH
K B {H A H 75 5 45 A HSP HSP70 FY A X &5 1E .
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KAE - LG8 ,95% L B BE 100% ZBER K (. —H
BEW WEEH R BB T W,
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B 2. 5% i —BE [ v, YT FF AR BR, B &4
2.0 mm x3.0 mm £ ZRBREE, (B H TTT T H% MR
MIEFE MR 65 M 2.5% PR B 1% IE















