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[ Abstract] Background Immediately ocular rinsing is a key step for the prevention of eye tissue damage
after acute chemical burns. A good ophthalmic rinsing solution can neutralize chemical substance and improve the
prognosis of patients. Objective This study attempted to evaluate the therapeutic effect of self-made citric acid-
disodium hydrogen phosphate buffer and citric acid-disodium hydrogen phosphate-potassium chloride buffer on corneal
chemical burns in mice. Methods Citric acid-disodium hydrogen phosphate buffer solution (solution 1) and citric
acid-disodium hydrogen phosphate-potassium chloride buffer solution ( solution2) with the pH 7. 4 were prepared. One
hundred and twenty clean male C57 mice aged 6-8 weeks were randomized to two groups,and filter papers containing
1 mol/L H,SO, or 0. 15 mol/L NaOH were attached to the central corneas of the right eyes to create the acid or alkali
burning models. Then the eyes were immediately rinsed by 40 ml solution 1,tap water or solution 2 according to the
grouping and the model eyes without rinsing served as the control group. The corneal opacity was examined by slit

lamp microscope and scored in 3,7 and 14 days after modeling. The percentages of corneal fluorescein staining,
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corneal neovascularization and corneal ulcer were analyzed. The study protocol was approved by Experimental Animal
Ethic Commission of Second Military Medical University. Results In the corneal acid burning models, the number
of eye with corneal opacity scored 1 in the solution 1 group,tap water group and solution 2 group was significantly
more than that in the non-rinsing group in 3,7 and 14 days after modeling (all at P<0.01) ;In 3 days after modeling,
the numbers of eye scored 1 were more in the solution 1 group than those in the tap water group and solution 2 group
(¥’ =11.000,P=0.001; y* =4.000,P =0.046). There were no differences in the eye number of different corneal
opacity scores in 14 days after acid burning (all at P>0.05).In 3,7 and 14 days after corneal alkali burning, the
number of eyes with corneal opacity scored 1-2 was significantly increased in the solution 1 group,tap water group
and solution 2 group compared with non-rinsing group (all at P<0.01 ). The percentage of corneal ulcer in the
solution 1 group,tap water group and solution 2 group was 7% ,27% and 13% ,respectively, which was significantly
lower than 73% in the non-rinsing group ( P = 0. 000,0.027,0.003) , and no significant differences were seen in
various time points after corneal alkali burning (all at P>0. 05). Corneal neovascularization occurred in 50% mice in
non-rinsing group in 14 days after acid burning. However, no neovascularization was seen in the mice of the solution 1
group,tap water group and solution 2 group in both acid and alkali burning mice. = Conclusions Citric acid-
disodium hydrogen phosphate buffer (pH 7.4 ) appears to be an effective emergency rinsing solution for corneal

chemical burns and the rinsing solution with or without potassium chloride is not obviously affected to the prognosis of
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corneal chemical burns in the mice.
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BB ,83 8 HARMI TR LS A H T 2013 4£6 J
TE LAl REM BB AN NRERRBI 2, BH 1A
A AR BE D S, R TR B T B, AR B S8 A R
KO G ATIRAR AL . MR ARAS & A Iy A7 IR 0.05, Z2 ) 0. 155
MR E A IR 13 mmHg(1 mmHg=0. 133 kPa) , Z£ I} 14 mmHg; XIR
PR B LT D R, Tyn A (=), AL, AR 3 mm, Xt /e 4F
(), DR A v B2 TR i, A7 IR 80 0 X8 O AL, 2 68 RS BRUAH W] DL
ZEMR B BEIX 172 P4k AR (papilla disc, PD) /N2 1455 kE £ D
s (B 1), %06 R MK M % i % (fundus fluorescein
angiography , FFA ) A WL 72 R i ik 391 25 BE IX 172 PD R /N 3692 G
RCE G , v ) B BE A ) TR SE 4 s B98O R B i i £ (K
2), OCT /R 7c HR %% 5 X ML I 5 R i S 5 9 J52 (subretinal
hyperreflective material, SHRM ) %€ % ¥ M I 4 & | fZ ( retinal
pigmented epithelium, RPE) 22, A J& B 52 465 s B (18 3) o
W IR 8 1 4 0% AR G 1 85 B 78 P (wet age-related macular
degeneration, wAMD ) (47 IR IR B ) o T L 70 IR 38 36 Js 12 5
ranibizumab 3+3% FF 87 (pro re nata, PRN) (245 3 A & A IE
5 ranibizumab 0. 5 mg/0. 05 ml, B 15 W% 75 SEAT 1 8F) . 7607 3
FEORATIGIT G, ZE R B4R T2 0.5, 2 4 OCT R B3
DL ) Bl 28 1 B 2 BRR 32  WAC ,  JE IXC O o ot 28 1 e
JZF SHRM M AR/ H K 58 226 25 (181 4) o PRN 0] ], 4K 4f%
ProONTO 58 th FHIAST bR, T LB Pk ) ranibizumal
IRIT o I 3 AR % PRN JAJE], 29 421 AF 20 IR AL ) 38 1 B 1
rhC TUTRE P B 28 1 B 2 T FR O AR, A AT LR, R
WK Z T E I 4EFEAE 0.4 ~ 0.5, 3 WHAHARYT ) , BE VT 31
AL PRN AT 6 k. PRN HH 55 10 ] B H AR AN
BEAT IR A P LA Hh o+ N R A A AR, AR I IR R A A0
CAE S A (B S) ARG 1A BB XA R BRI R
BRI TRECE 6) IR YT R B R e (1 7) .

T8 wAMD J2& —F 18 1 0F JRe I 2 B X A2 o B A
FEHPUIME WN E 4 K B F (vascular endothelial growth factor,
VEGF) 2592 H i {397 wAMD {94 80 F B, & nl LABH 1k bk 45 K
BE B R AR AN E B I (B A REAE T VEGE K F 5 #3k
DA BEBEIX I S PG KL o Ranibizumab 5 [ 515 T2 (.
FORL A T o wAMD S35 B R B, VAT RUR K U5 1 L
TP

B L 15 (IR B A /2 MR BB X AT 0 1/2 PD K/ 8 € A
e B2 FFA ULZASHR # bk 01 85 38 X 1/2 PD K/NERIE il
Wese ot Ho B AL R A0 B3 OCT 5 A2 MR BE X B0 9
W2 b % 2T e 7 55 M 58 B RPE 2, 3 £ 47 J8) FRAIG 2 50 s
B4 3R IT G OCT K e AT UL 8 BE X 00 I I 25 F ¢ 2 F
LR, 00 0 T 22 2 R SHRM (R BUB/IN , fH o 52 4 31 2%
BIS 1 PR T, B B R U3 U I HE 4 ranibizumab 5 4~ F , OCT
o BT L 5 R I 955 17 R L WU IR 23 1 1 2 F TR L SHRM 5 41
4B B6 EMEEAE 1 AH,OCT #4855 X 9
R I 22 1 S U2 B S TR e, S R BUR I B BT B
Vith 31 AN H , OCT #6457 UL 3% BE K00 I [ 40 28 F % )2 F SHRM, 1
D BBl A AL TR AR 52 S s

Ranibizumab J&—Fi A AL A 3T VEGF-A 8 s By i Fr Bt
VEGF-A 2 ] 25 H 35 1, 55 A AR 10555308 57 P 14 o 1y — 4> S 4 1
AR T, e T — IR S, 0 wAMD B BR 9 1k B BE K
i B85 A S DR 0 I B A A A 4 I A 0 R 3 6 0
Z27 M 3k 5000 B A AR, §iF 82 T ranibizumab 7E 35 57 4 W
wAMD [ B PERI 22 4417 B 7E 2006 4E 6 H 2007 4E 1
J1 1 2007 4F 3 4 AH 4K 3 T 3% I R S B A TR L RR
YN 25 8 TR R K R VAT B R 4

ANCHOR I MARINA 56 2 W, 4 H g s R s v 5 1
ranibizumab Y& 7 wAMD fE# Bl B % e AR oo
PIER WF55 0, A5 25 3 Bl 35 1 0 13 5 ranibizumab (98 97 3052 1
TR HR 4500 Iy 42 51 . EXCITE BF 5% b i 3%
BB 3 N ANPGRS BRI EN L KA RE RN
AU BT I ARREA RGN L RGBT RCR ., AT
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