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[Abstract] Objective To explore the therapeutic effect of recombinant collagen eye drops (RCED) on
corneal injury repair in a rabbit corneal alkali burn model. Methods 1929 cells were divided into a control group,
a positive control group, a negative control group, and an RCED group, and cultured with normal cell culture
medium, 10% dimethyl sulfoxide solution, high-density polyethylene membrane extract and RCED for 24 hours,
respectively. The cytotoxicity on L1929 cells in each group was detected by thiazolyl blue assay. Human corneal
epithelial cells-transformed (HCE-T) were divided into a control group and an RCED group and were cultured in
normal cell culture medium and RCED for 24 hours, respectively. The cell counting kit-8 (CCK-8) assay and cell

scratch assay were used to detect the effects of RCED on the proliferation and migration abilities of HCE-T cells.
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Twelve New Zealand rabbits were randomly divided into a normal control group, a model control group, a positive
control group and an RCED group by the random number table method, with 3 rabbits in each group. The normal
control group received no treatment. Corneal alkali burn models were established in the model control group, positive
control group and RCED group. On the day of successful modeling, the rabbit eyes in the model control group,
positive control group and RCED group were treated with normal saline solution, chondroitin sulfate eye drops and
RCED for 14 continuous days, respectively. After 14 days of treatment, corneal turbidity score and sodium
fluorescein staining were performed in all groups, and corneal healing was recorded by photographing under a slit
lamp, and the corneal epithelial healing rate was calculated. Hematoxylin-eosin staining was performed to observe the
pathological staining of all groups and the expression differences of a-smooth muscle actin (a-SMA), tumor necrosis
factor-a (TNF-a), and interleukin-6 (IL-6) were detected by immunohistochemistry. This experiment was conducted
at the Center for New Drug Safety Evaluation and Research, Hebei Medical University, and the experimental protocol
was reviewed and approved by the Laboratory Animal Ethics Committee of the Center for New Drug Safety Evaluation
and Research, Hebei Medical University (No. IACUC-Hebyd AP-2023018).

experiments confirmed that there was no significant difference in cell absorbance values between the blank control

Results The results of in vitro cell

group and the negative control group (P>0.05); the cell proliferation rate and cell migration rate in the RCED group
were (135.17+11.75)% and (35. 18+7.83)%, significantly higher than the blank control group (100.00+0. 00) %
and (16.03+3.96)%, showing statistically significant differences (¢=7.33, 3.78; both P<0.05). In vivo animal
experiments confirmed that after 14 days of treatment, the healing rates of the positive control group and the RCED
group were both higher than those of the model control group, with statistically significant differences (both P<0. 05).
The corneal transparency score of the model control group was higher than that of the normal control group, and the
corneal transparency score of the positive control group and the RCED group were both lower than those of the model
control group, with statistically significant differences (all P<0.05). The hematoxylin-eosin staining results confirmed
that RCED treatment could increase the integrity of corneal epithelial cells in rabbits, make the arrangement of matrix
collagen fibers more regular, and reduce corneal congestion and inflammatory cell infiltration. The immunohistochemical
staining results confirmed that the expressions of a-SMA, TNF-«a and IL-6 in the model control group were significantly
upregulated compared with the normal control group, and the expressions of a-SMA, TNF-a and IL-6 in the positive
control group and the RCED group were significantly decreased compared with the model group. Among them, the
expressions of a-SMA, TNF-a and IL-6 in the RCED group decreased more significantly, and the differences were
statistically significant (all P<0.05). Conclusions RCED has no potential cytotoxicity to 1.929 cells, and can
significantly promote the proliferation and migration of HCE-T cells. In the treatment of corneal alkali burn in rabbits,
it can significantly promote corneal healing, improve corneal transparency, and reduce the level of fibrosis and
inflammation in the tissue.
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Figure 1  Comparison of L1929 cell cytotoxicity among different

treatment groups F =85.26, P<0.01. Compared with blank control
group, “P<0.05 (One-way ANOVA, Tukey test; n = 3) RCED:

recombinant collagen eye drops



HhAE SR IR A4 A 2026 4F 2 45 44 %45 2 1 Chin J Exp Ophthalmol , February 2026, Vol. 44, No. 2 137 -

200
a

~ 150 F

=

=100

N

2

g s0}

25 [ % R 2 RCED 41

B2 zmAXEAS RCED A HCE-T FREHEELLE S35 ai
TREH HUEL, " P<0. OS (L FEAS ¢ K 3, n=3) RCED. 4 X E
T IR
Figure 2 Comparison of the proliferation rate of HCE-T cells

between control group and RCED group  Compared with blank

control group, “P<0.05 (Independent samples t¢-test, n=3) RCED:

recombinant collagen eye drops

2.3 HHAMMITFERE T AL

25 [ 6 B8 41 A RCED 41 40 g 3T 7% & 2 % 4
(16.03+3.96) % F1(35. 18+7.83) % , RCED 4125 [
XPHRAH W T, 2 R R Gt
X (1=3.78,P<0.05) (& 3),
2.4 2% 4 A IR 1 A
R

WSS 14 K, IEH X B4
G MBSO R A DT, R W
4 17 5 A5 AU % BE 2 A AR AT A AR 241,__'"
R AR B g X, AR A
AP (67.67+5.57) % ; BHHEXT

25 [ % 2
£ B

B EE Y KB/, A 200 pm)
2H e Ji AR 1 i TR

£ % Jy(75.83+2.48) % ; RCED
M EREBXEY DN, AR

etween two groups
A E N (87.50£3.39) %, % 3 e

TE X B2

RIS IR 2 FRPE RS 2

L

S A
B3 =EXxEATM RCED 4 HCE-T HEBELLE A 41 RIJE LI 455 (x40, fr R =
BT R LK S X AL L4, " P<0. 05 (B ST FEAS ¢« K556 ,n=3)

0
F5i 7 PR
@ pOREE:] Xof B EH @

HAFEEAERA R ERARIT R L (F=
97.75,P<0.001) , f X B 41 #1 RCED £ i 5 A 1
TR RO A, 2 S A S it (3 P<0.05)
(& 4) .
2.5 KA EE W RO LU AR

TERLIS 5 14 K, BB X B 41 245 15 98 3 0 1 ) 4
T, A0 B 1€ 0 0 e ™ L A I R R il 5 B RS
M ZH ff N5 B TR B, T L M L 1 2% s RCED 41 ff st A 12
TR, AT DL FL 3 5 0 B I o R TR o TR 2 D P
Xt Ry I 2 W] RE 2%, 52 W AR I A A WL K, (HLAE
RCED 41 %€ 3] /0 8 07 2R L8 o A6 80 X B L B 1
XF AR 2 L RCED £ 1 5 i W 5 ¥ 70 23 3l g (3.67 =
0.52) .(2.83+0.41) . (2.17£0.41) 4y, Bk i £ R
A G A E X (F=98.52,P<0.001) , Hov B4 X AR 41
A RCED 21 1 [l 325 W B VF D 329 I T B B X IR 4, 22
WA et 8 (¥ P<0.05) (& S) .

RCED 4

40 -
30 -

20 =

AT (%)

25 I IR 4

RCED 4 @

RCED : 5

Figure 3 Comparison of migration rates of HCE-T cells between blank control group and RCED
group A: Cell scratch assay result (x40, scale bar = 200 pwm)

B: Comparison of cell mobility
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Figure 4 Analysis of corneal healing rates in each group of rabbits

F=97.75, P<0.001. Compared with model control group, “P<0.05 (One-way

A: Corneal fluorescein sodium staining results in different groups  B:
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