W H R E Ok ¥ ¥R 2024 4F 11 %5 44 55 11 )

1942 Journal of Hunan University of Chinese Medicine Nov. 2024 Vol. 44 No. 11

SR

ARCHIH: AVKEE, WA, XUERE, 224, = B, BROME, 2R, WG BRGS0 5 R A & TGF-B1 Smad3 .a—
SMA FEHFEIRAZMT]. WIRTHEE 25 RK2%254], 2024, 44(11): 1942-1950.

BRIz 45230 5 AR B IR B TGF-B1,.Smad3,
a-SMA EEHFRIZRIZ M

ROKIE 1A A KR AR S TR MR B kG
LR Ry i — R BB, 3R Kb 410007 ; 2. 8V RS & ERE, ) 4 Y 518104 3 M8 1T R EE Bt , 159 R
HRIN 423000 4.8/ HEE25K2%, IR KD 410208;5.) M EE2Y FHRIIF RS SR IRE2AB, T 4 Bl 518104

UBE) BEY %% R 507 3t % A B 5 SR B K3 fE & K B F—B 1 (ransforming growth factor-beta 1, TGF-B1) &
B8 HF KA 4 7 H F % & 3(small mothers against decapentaplegic 3, Smad3) .o~ ALAL3) & & (a—smooth muscle actin, a—SMA)
BEARKNBW, ik RERABFE S 448 R B FER L oK 4D S4 12 R AT a8 HEA BRAEFHAA
(UTEHFAL) BEASmRA LM EKEFRBEAATEARNETA) P HATHRAARAEES 1 kid, = G4 AEELH
NEHATERRERLAHEE 1 kM, N EFATEL MR AL DM E KB TRBAER,3KGEEELEAT 71428 dER
fir B T LB A AR AT 5 E E 0, 3T B O T B 1945 V15 £ 640 1 Masson %266 X2 JE 41 % 72 20 %, Western blot #31] £ fi 41
#F TGF-B1,Smad3 .0-SMA & 5 %3k, G5 WA 408 . 7T WA AE 7,14 .28 d B 2541 D& 47 40 A 407 T AR SR AL 40 A
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(Abstract] Objective To explore the effects of Chufeng Yisun Decoction (CFYSD) on scar formation and protein expressions
of transforming growth factor-beta 1 (TGF—B1), small mothers against decapentaplegic 3 (Smad3), and a—smooth muscle actin (a—
SMA) after corneal injury in rabbits. Methods Forty—eight healthy New Zealand rabbits of the same age were divided into four
groups using the random number method, namely blank group, model group, CFYSD group, and eye drop group with recombinant
bovine basic fibroblast growth factor (hereinafter referred to as the "Beifushu group"), with 12 rabbits in each group. CFYSD group
was given adult equivalent dose of CFYSD via gavage once a day, while blank, model, and Befushu groups were given the same
volume of normal saline via gavage once a day; additionally, Befushu group was administered with eye drops containing
recombinant bovine basic fibroblast growth factor three times a day. At 7, 14, and 28 days after modeling, corneal injury and repair
were observed under a high—power microscope, corneal cells were examined by confocal laser tomography, pathological changes of
corneal tissue were observed by Masson staining, and the protein expressions of TGF—1, Smad3, and a«—SMA in corneal tissue
were determined by Western blot. Results Photographs of the anterior segment showed that at 7, 14, and 28 days after modeling,
the corneal lesion area in CFYSD and Befushu groups was significantly smaller than that in model group. Confocal laser
tomography of superficial corneal cells revealed that at 28 days after modeling, model group exhibited a large amount of scar tissue,
along with the presence of myofibroblasts. In contrast, CFYSD and Befushu groups showed fibroblasts and corneal stromal cells,
with only minimal scar tissue present. Corneal opacity grading showed that compared with blank group, the corneal opacity grade of
model group significantly increased at 7, 14, and 28 days after modeling (P<0.01), showing a time—dependent correlation; however, it
then fell at 28 days, which may be due to the self-healing ability of rabbit cornea. Compared with model group, the corneal opacity
grades of CFYSD and Beifushu groups were significantly reduced at 7, 14, and 28 days after modeling (P<0.01), and the reduction
trend increased over time, showing a time—dependent correlation (P<0.01). Masson staining revealed that at 28 days after modeling,
blank group showed neatly and continuously arranged corneal epithelium and orderly aligned stromal fibers, with uniform thickness
and dense staining. In model group, the corneal epithelial cells in the lesion were distributed discontinuously; the light blue-stained
collagen fibers in the anterior corneal stroma were disordered and discontinuous with uneven thickness, and those in the posterior
stroma were also arranged in a chaotic manner, appearing as disordered fiber bundles. Compared with model group, the light blue—
stained collagen fibers in the anterior stroma in CFYSD group were more orderly and slightly looser, appearing continuous, and
those in the posterior stroma were also arranged orderly. Compared with model group, the light blue—stained collagen fibers in the
anterior stroma in Befushu group were more orderly, slightly looser, and continuous, with fiber bundles still present, and those in
the posterior stroma were also arranged orderly. Western blot showed that at 7, 14, and 28 days after modeling, the protein
expression of a—SMA in the corneal tissue was the highest in model group, while it was significantly lower in CFYSD and Befushu
groups than that in model group (P<0.05); similarly, the protein expressions of TGF—1 and Smad3 were also the highest in model
group at these time points, while they were significantly lower in CFYSD and Befushu groups than those in model group (P<0.05).
Conclusion CFYSD can promote the repair of corneal injury, inhibit corneal scarring, and exert effects on TGF-1, Smad3, and a-
SMA protein expressions.
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Smad3 ,a~SMA [YFZN ; S H ES 25307 A 19 5 2
gz S oS- XS IS LI T SR VS N K -

1 #RFnT %

1.1 SEIEEh¥
{8 TP 030 4l AP B v 2% A 48 H 4K
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P e Z-Ah (32 Sigma 3] HE5 . P3761);BCA H5H
e eI AR (MR Y ) (3 K, i . PO010S)
o —SMA ,Smad3 (Affinity, $lt 5 : AF1032  AF6362) ;
TGF-B (proteintech, #it 5 : 21898 ~1-AP) ; 5 /& K il
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8] LS  KD-TS3S1) 5 £ B AL (FE [ Leica, £Y
5 . HistoCore Arcadia) ; ¥ A #IL(fE[E Leica HI1210,
RIS Leica) ; HLIAVE IR 8% XT84 ( L ERIE R T
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AN BYS  CPA) s G il as (VLR S daTih R
G A T8-1) s PR (FEBR K, A5 :muLISKAN-
MK3); HIEREIE J] 3k (fa i R T.EEY7 , #145.2.8 mm
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Table 1 Scoring criteria for Corneal Opacity
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T Masson A NT 65 CHEEANIEE 30 min, H
KoKk 30 s, [AIEEE Masson D W& M2 Masson F ¥k
T 65 CHEFN T, 4 Masson B 5 Masson C
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son EIZHIZY 1 min, WEFI|IKIRLF 4L k410,
SYL R @R, YRR T Masson E W5, A
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TooK SRR IK , e e PRT — F 2RE I, rpo kAt
et e, de WA N T SR
1.6.5 Western blot KillffifEZH 2! h TGF-B1 Smad3
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e R, 10x LR 28 0P, 5% 2F W Bt PR, FH RTPA
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VR s BRI A i 2 RS P o B I 5 Wk e e Je
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1:2 000) .Smad3 (Affinity, AF6362,1:1 000) 5% & W
W4 CWE R, FHE PR B HRP ARic — 40
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SEIBHRRIT SPSS 25.0 FRAEAMT  THE ORI
“xs"FR , 22U R T GORLECEUE AR i TR LA
B EAE SOy 2 55 R T LR R Oy 22500 e 2
R ANl R IE A K 25 5 MR I Kruskal—
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7d 14 d 28 d

B EE7.14.28 d FERBERETTRA R 2% BRI ARRBRF (x1.5)
Fig.1 Photograghs of the anterior segments of the rabbit corneas and their 2% corneal

fluorescein staining at 7, 14, and 28 days (x1.5)

R

2 BAREEET d.14 d.28 d EBREHEH R RENER R (x800)
Fig.2 Images of comeal cells by confocal laser tomography at 7, 14, and 28 days in each group (x800)
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Table 2 Corneal opacity grading in each group

after modeling

415 AT d TR 14 d LS 28 d
ZHA 0.13+0.25 0.13+0.25 0.13+0.25
FEAIZH 3.75+0.50%* 3.50+0.57% 1.7520.50%*
GREAE 3.0020.81 5 2,500,577+ 0.75+0.28%+

nE-Lieil 3.250.50% 2,500,575 0.63+0.25%##

L 525 4L, *P<0.05,%%P<0.01 ; SRR ZH AL, #P<0.01
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JF (&1 3C) 5 D1 20 DL A J5E i 30 58 Joi e i € ¢ i
AR HE AT 7, R, S SR 547
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(E3D),
2.5 Western blot ¥ FARHEL H TCF-B1,Smad3,
a-SMA EREXMRIEE

TERERS 7,14 d B BRI 525 4L L,
TGF-B1,Smad3 ,«~SMA 2 [ X} ik & T+ (P<
0.05) ; FEZRLIRYT I , Th 24l D S 7 24 SRR 2 A
[, TGF-B1 Smad3 ,a—SMA & [ AHX ik it ik 2 [
iR (P<0.05), FEFMBERIIG 28 d B BERIZ 525 1
ZHAH I, TGF-B1 .Smad3 ,a—SMA 75 [ AH X 35 & &
Thm s EERIT e, 25l DU & 4 SRR 20
A EE , TGF-B1 ,Smad3 .a—SMA & A X k£

100 pm

C.HZ4A

»‘ly

2%

N 100 pm

B3 Masson EMNEEEG 28 d SERRBEALFRFEFES

R (P<0.05), FF AT UL TGF-B1,Smad3 ,a~SMA
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tissue of each group at 28 days
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