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Abstract

e AIM:. To study the effect of recombinant bovine basic
fibroblast growth factor (re-bFGF) on cataract patients
density ( ECD ) after
phacoemulsification and intraocular lens implantation.

* METHODS: . Prospective study. A total of 82 patients (82
eyes ) with cataract and low ECD who received
phacoemulsification and intraocular lens implantation in
the hospital from January 2021 to December 2023 were
selected and divided into observation group (41 eyes)
and control group (41 eyes) by random coin tossing
method. Both groups were treated with
phacoemulsification and intraocular lens implantation,
and received postoperative routine treatment. The control
human

with low endothelial cell

group was administrated with recombinant
epidermal growth factor (rhEGF) eye drops (1-2 drops
each time, 4times/day ) on the basis of routine
treatment, while the observation group was given
re-bFGF eye drops (1-2 drops each time, 4 times/day)
on the basis of routine treatment, and both groups were
treated continuously for 3 mo. The postoperative
uncorrected visual acuity recovery, cornea - related
indicators [ ECD, central corneal thickness ( CCT),
coefficient of variation in cell area (CV), percentage of
corneal endothelial hexagonal cells ( HEX )], serum
inflammatory factors [ tumor necrosis factor-o (TNF-«),
interleukin-1B (IL-1B) and interleukin-6 (IL-6) before
and after surgery ] and complications were compared
between the two groups of patients.

e RESULTS: There were no differences in preoperative
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general data between the two groups. At 1 wk, 1 and 3 mo
after surgery, the visual acuity in the two groups was
improved compared with that before surgery (all P<0.05).
The levels of corneal ECD and HEX in the observation
group at 1 wk, 1 and 3 mo after surgery were higher than
those in the control group, while the levels of CCT and CV
were lower than those in the control group (all P<0.05).
At 3 mo after surgery, levels of TNF-«, IL-1B and IL-6 in
tears were lower in the observation group compared to
the control group (all P<0.05). The total incidence rate of
complications in the observation group was lower than
that in the control group, with no statistical significance
(P>0.05).

e CONCLUSION: The application of re-bFGF in cataract
patients with low ECD after phacoemulsification and
intraocular lens implantation has good clinical value.
Additionally, it can relieve the corneal injury, and reduce
the burden of inflammation.
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1B,IL—-1B) FI 40 M4 & -6 (interleukin—6, IL—-6) % FH
FEIER B 2 W BE A, (5) RJGIF & 0E, e EH TR
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i, A AR I RE 1Y R R AR
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Ry b, B 1] 22 S A e 27 5 L(F = 168.60, Py, <
0.001) , 21 ] 22 S A A2 AR FH T Ge 127 7 L (F 4y = 0.503,
Puyy=0.479;F . =1.425 P, =0.235) . A4 IR
FHEE R LB L (P>0.05) . RJF 1 wk,1.3 mo,
PRI AR IR AL S BORFTGE (19 P<0.05) , L3 2,

23 WMAREFATEAMBMBEXIEIRILE P AR
] ECD [ CCT 21 &) | 1) 22 5 A7 GE 127 3 L (ECD : F oy =
14.04,P,,;;<0.001; Fyyp = 31.17, Py, <0.001; CCT: F =
11.71, P, =0.001 5 F = 7.401, Py, <0.001) , {HZH [R] 5 B
YER LS 2% L (ECD: F,, =0.293, P, =0.831;CCT;

Fl =2.256,P,, =0.082) , WL 3 4; BIZH AN [F] I [H] CV
HEX W, 225 G G it 2 3 L (CV i Fyyy = 74.225 Py <
0.001; = 123.90; Py, <0.001; F ., =10.17, P, <0.001;
HEX: F, ;= 35.17; Py, <0.001; F,yp = 34.07; Py, <0.001 5
Fu=5057,P,; =0.002), W% 5 6, ARHjMHME
ECD .CCT .CV \HEX H# 22 R 41248 L (4 P>0.05) ;
ARJG 1 wk,1.3 mo, WLELHL i i ECD 7K i T R4 (3%
P<0.05) ,CCT /K F 4T B 2H () P<0.05) ,CV KK T
XTHRZ (¥ P<0.05) , HEX 7K/ X R 41 (35 P<0.05) .
CATEBREFATNEERPRERFERER A5
3 mo, AL THI H TNF-o IL—-18 Fl IL—-6 7K P-4 A i i
TRE(H P<0.05), AFIPILEFHBE T TNF-a IL-1B
FIL-6 KV S AR (3 P>0.05) . AR5 3 mo, WL
ZHIHW T TNF—o IL-1B F1 IL—6 7KK T X% BE2H (#) P<
0.05),WF% 7,

F1 AHBER—RBRILR

T PRI (1], % HEi R BMI

4151 AP IRED) L) ) ) ) )
5 & CEIED (X£S,a) (X£S, ke/m*)
WEEL 41(41) 25(61) 16(39) 66.37+3.96 2.89+0.57 22.90+2.16
X HEZH 41(41) 23(56) 18(44) 67.02+4.05 2.82+0.61 22.86+2.21
X2/t 0.201 0.735 0.537 0.083
P 0.654 0.465 0.593 0.934
. - IR 53 (R, %) Hil i TR ECD Emery 7244 (IR, %)
ZH K — —
7R AR (X£S mm) (XS, cells/mm?) 2% 3%
WEEL 41(41) 23(56) 18(44) 3.41+0.68 1623.52+206.81 27(66) 14(34)
Xt HE AL 41(41) 21(51) 20(49) 3.49+0.65 1572.37+211.49 26(63) 15(37)
X/t 0.196 0.545 1.107 0.053
P 0.658 0.588 0.272 0.817
X PR AE IRYT EE Al LA thEGF W ARVBIAYT s AR 7E 5 AT Zefl L3RS re—bFGF W ARWIRYT .
Fx2 WMABREFAUEERUNILER (XS, LogMAR)

4151 R %% AHI ARG 1 wk AJF 1 mo ARJ5 3 mo
WEEAH 41 0.67+0.21 0.39+0.11° 0.31+0.08"° 0.21£0.06"""*
Xt AR 41 0.63+0.18 0.42+0.13" 0.34+0.10"° 0.23+0.07""

LE X BRALTEH MR 25 A LIRS thEGE B HRIBHA YT s WAL A H MG T Al _EIRS re~bFGF M HRIIAYT " P<0.05 vs ARHif;°P<0.05

vs RJF 1 wk;°P<0.05 vs RJ5 1 mo,

®3 MABREFABERAME ECD L&

(x%s, cells/mm?)

4151 R & AHT ARJE 1 wk AJ5 1 mo AJ5 3 mo
ML 41 1623.52+206.81 1445.37+242.57* 1372.69+226.37* 1368.26+189.25*
X HE AR 41 1572.37+211.49 1338.03+236.19" 1272.51+211.55* 1258.34+204.06"
t 1.107 2.030 2.070 2.529

P >0.05 <0.05 <0.05 <0.05

T X B LA AE MR LR G rhEGF IR BIGYT s WELA AL H MG Y7 30l S re-bFGF IR KIGYT " P<0.05 vs AHi,

#4 WABEFARHEE CCT L (XS, pm)
2157 AR %k AHT AJF 1 wk ARJ5 1 mo AJF 3 mo
ML 41 527.68+64.17 549.02+53.81 538.53+51.86 530.39+53.42
popicEi| 41 521.03+58.96 578.41+60.33° 569.17+49.86° 561.24+51.74*
t 0.489 2.328 2.727 2.656
P >0.05 <0.05 <0.05 <0.05

T 6 IR 5 RUIRBEAI_ RIS thEGE S HIBGHTT s WA LLAE 3 MRS TRl EHR A re~DFGF JHIRIIATT ."P<0.05 vs AHI,
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®5 WABREFAMNGCVIELE (X£S,%)
451 R %K AR AJE 1 wk AJ5 1 mo AR5 3 mo
R 41 37.81+2.49 43.29+3.11° 42.06+2.61° 41.18+2.07"¢
X R 2H 41 37.62+2.54 46.03+2.86" 45.39+2.43"% 44.96+2.01°
t 0.342 4.152 5.979 8.389
P >0.05 <0.05 <0.05 <0.05

0 IR AE W MR T SE A A thEGE i R VR IG T ; WIS UL AE W LA YT 3L A HBEA re—bFGF W ER AT . P<0.05 vs R ; P<
0.05 ws AR5 1 wk,

*6 WMABEFARIGEHEX LR (X£S,%)
ZH 5 R % A A ARG 1 wk AJG 1 mo ARJG 3 mo
MEEH 41 52.48+5.49 47.32+6.11° 48.37+5.12° 49.29+4.85"
papiicEi:| 41 52.96+5.31 42.08+7.20" 43.26+4.76" 44.66+5.02°
t 0.402 3.553 4.680 4.247
P >0.05 <0.05 <0.05 <0.05

T X HREHAE 5 HUIRT T Al IS rhEGF R HRG YT s WAL W MG YT LA EHE G re-bFGF i HRIIAYT .* P<0.05 vs AT,

x7 MAEREFATNEERPRERTFERILR x+s
. TNF-a(ng/L) IL-1B( pg/mL) IL-6(ng/L)
13 i - A L= 1B pe/m —— A0
p Nl ARJF 3 mo p Nl ARJF 3 mo p Nl ARJF 3 mo
MERH 41 8.35+0.85 2.52+0.57" 137.15+£16.83  79.12+11.25" 3.59+0.61 0.87+0.12°
X 20 41 8.33+0.91 2.96+0.63" 136.89+17.26  95.34+12.96" 3.62+0.70 1.65+0.40°
t 0.103 3.316 0.069 6.052 0.207 11.960
P 0.918 0.001 0.945 <0.001 0.837 <0.001

N R AR FIR YT 2R DA rhEGE W HRIRIRYT s WSS L 7E & FLIR YT 2eml LB G re—bFGF IR MIAYT .* P<0.05 vs AHI,

25 MARBHEIELE AR5 3 mo N, MEH LMK
KPR 1 HR I & B K A R R 2% 5 X BR 2H K A A R K B
408 E5EFE 2 MR, IR RAE B R A RN 15% , WEL L It

AJG 1 wk, 1.3 mo PR S ¥ AR mT k3% (44 P<0.05) ,
R4 B A g 4 R] FE 3 T B 22 5 (¥ P>0.05) , £ W
re—bFGFILZE [ P ECD fI% N & A5 0 M (65 A1

RIESMKE AR T RA, HEF LRI FEX(P= B, X5 LRMIREREE w25, HPRE S
0.109) , BHFER) T AL RT3 e R AR A G, FORE A
3 i ARJE R 7 B G A B ORI R KR A A AR

FNBER &S E AL | bR AR 2L | S50 3
I B [ FWE e T 28 A5 PR 3R AR OG R B B R B
Al DR AAR S I B R M AL /S AL e e B AR AR
FN R TN PRI R HATeE A N Rl
BORISERE R 1 32 207 =0, % R LA TSR R A
A, BEE AR P A BT D IR AR, LA S R, DAV B
A DR i 8 e R AN Tt DR AR R A A Ol 2 TR
1 re-bFGF {4 HR TR 75 5 %35 re—bFGF ZE K (1) K
FRIT, 22 2 40 A0 v B8 ali A I 1 A, o % BFE I 4% A
B BB R A5 1AL A R 2H 2 A A5 T 4 HLA R AR
FHM a0 FE A [l A o A v S R R R
re—bFGFIARTT I PRACR , & 30 B #E % 5 A re—bFGF B!
FEPETHEHS B R R R B B AR SR RO AR S BT A P R
FAIE ECD IG T B 75 FLIE A TR R A AR 5 I &E
HITRTT AT — 2 B E

TARMS S g s, S R AL B L, - bFGF
PR R AR5, REAS 0 R0 3R B R R B AR 5
J1. B HATMELZ ARG B r—bFGF Xt P B ECD ik F
BERIGUS BT, AUF5EEE ECD KT B i~
FLAA T S RARAEAAR S5 BB R re—bFGF, 45 5 B /R

2002

r—bFGF A AR 30 5 T B, FNEE ECD KT B
EIIMRIZ 32 FA B I AR THR AR B i 0 45 22 b [
R thEGF 3 ZAE F T A 15 L Bz 40 g, % A A Y
Fe DI RERRAT 5 K 1 A BE K b DA S A 2 3005 400 P90 B AR
AR A5 A R R B T R T ISR A B
re-bFGFIE N —Fh Z DR A e A= K I+, L EZAEHAET
PR3N B 4N, B8R re—bFGF fE 538 i 55 s & AR I il 2 1A
S5 T T R MG 2T A 240 i R IS PN B 4 4 A i
AR R A0 AR 98 AR T A IS 5 K i, 38 T (] 42
W0 R B A T ) B R S, M R AT
P 28 5 O, 00 R A ot 45 9 AR A5 At Dy B B 15 B
re—bFGFVE A BR , H & WL ) e ROt F AR
ECD HEX ,CCT,CV ¥ 5 ff B R s D ae A ¢,
PN B2 A P A 0 = A RS AT, BB TR K A
B ot v b 3] e W T S8 A 7 1k s 7K s 22 Ml stk A 4 i
FEJT, D3RG A1 K i & 2R CCT I e IS 1 Rz 40 i 2
AR, M BE ECD IR T B & A M K e, CCT 2
EREEIS OV AR IR DN B 4N KN SRR, CV T
WHR AN 2 i R A R — R it IR
NFEF P B2 40 M R 7S 098 HEX AR H $2 7R £ IR P9 22
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MM BIR 2 By P B £ W, th—bFGF i
AR T (N B R 5 BB R R 47, AR BIF T 45
RERARSE 1 wk, 1.3 mo, WEH A B ECD HEX /K-
FHHRL , CCT .CV /KA TR IRL (1) P<0.05) ,1x 5
SRAFFSE 25 AL, W T re—bFGF T4 IR T A F T %
FI B ECD {IKF B A B 05, 40 07 I B8, 3 3 e 4 =
FLE AR FRoEHBE AR S B R SGEAR JE T HR
FAETIIRET | SR BB AE 7F — a8 P B LU A It 45, (H L
it A Rz 40 B Y R P R, M RE A R
thEGF BRSPS AR A K 720 (HR KT
TR B T AR L A 250 L A AR R 2 A0
JiL, 7E £ B P B 4 rp i ek A, LR R AR K2
M 5 38 5 RAS-RAF-MEK - ERK i B4 {12 3 [ 5z 4 fif
BOsEsE ERE AL, T re—bFGF 3= T TH i £F 4 40 o A=
KR T2 M, LA HE gt A R 7 52 AR TE L 8 )z
AyAR, U A TN K AR i B 5 4N R P R,
re—bFGFRENS FLHEAE ] T A B P4 Bz 20 JfL, 76 98> R 5 ECD
TREDT T B ELEF X, L re—bFGF B& T B40% RAS—RAF-
MEK-ERK 3 4 , i 7] 38 135 i g Wk LB 3 — 3l — 35 FH 9
it B 3 F5 0 R T BRI Cry/ 2R IS C 3 R
MM S A AR AR S re—bFGF fE
KARZH S EVER, RIHEH T AN K ZE R )Z,
B A AR5 A R SR IR e, AR 5 R S T 4 R
J1EA2E TN AR AR RS dE bR A7 A 3 25 5 4 BT S IR ]
AE 505 FPRGE W IEIR A 56 re—bFGF AE % 18 1 3800 W i
Tk LTS 38— (ML B 3 A T £ TR P R 4
gl P M ECD, AR CCT A1 CV E (BB F KB
AR RIS MRS D REK A2, 30 9 B i 48 50 58 i i 4 1Y)
Y R J2 T RE X PRS0 , RS 3 mo A8 35 10 I JisS if
25T Y 2 M 322 42 1 R 58 A TR, P 2 AR 52 G '
AR I O VR T R BB LT W R I T A
PRI

IR PRAE YRS R, A re—bFGF A FI| T FEAK 1
P RS L 7 e 8 HR 3 Y R R E IR K 5 X 2
9T B, JRrEB v re —bFGF AR FH#E i BE 4 thEGF i iR
TR A R 1 P B AR S R R IR A L, b
RBFFEII VL] re~bFGF 5 rhEGF 1 JH 7R IR B AR J5 %4
iE 7 T ELAT — B3 (R R 3w TCTE X o B A=
PR T A A S 50, IR I T IR TT O R R A 4
PR, R, AR5 A AL ECD KT BE H N B
A AL R A T AR A A RS re~bFGF 5 rhEGF 51
—IPIRIRCR 22 5, DU R I ARORS M 28 U R0 ] 4k 24 4
AR, AR R BRI, WAL 1L-6 55 % P H 77K
T BELL, YL re—bFGF Ji IR Y 75 2% f#f 1 PN i ECD 1I%
TREE ARG RIEE S B RIEERS RO L, 8T
JRH  vhEGF EZ AR #E Al E 52 ok &, AL RE 5 1
BRI R A B -2 A — AR A R A R i &
VEBURAEF , 1 re—bFGF 7E V8T RAEN F £ HA ZEAE
FH AN RS T A0 A K GBS AT AR R AR A A il
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