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Effects of Danqi Huayu Recipe on retinal cell apoptosis in rat model of

light-induced retinal damage
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Abstract  This study aims to explore the protective mechanism of Danqi Huayu Recipe against light-induced retinal damage

( LIRD) in rats from the perspective of cell apoptosis. Sixty male SD rats were randomly allocated into six groups ( n=10) : normal

group model group Ziyin Mingmu Pills group (7.8 gekg™') and low— medium— and high-dose ( 3.45 10.35 and 31.05 gekg™'

respectively) Danqgi Huayu Recipe groups. A self-made light damage chamber was used for the modeling of LIRD in rats of other groups

except normal group. Seven days after modeling each group received corresponding agents by gavage. Normal group and model group

were administrated with an equal volume of distilled water by gavage for 14 d. The retinal function was evaluated by electroretinography.

Hematoxylin-eosin ( HE) staining was employed to observe the retinal morphology and measure the thickness of the outer nuclear layer

( ONL) . The cell apoptosis was examined by terminal deoxynucleotidyl transferase dUTP nick end labeling. The ultrastructure of the
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retina was observed by transmission electron microscopy. The protein and mRNA levels of factors related to retinal cell apoptosis were
determined by Western blot and RT-qPCR respectively. The results showed that compared with normal group model group
demonstrated significantly decreased amplitudes of ERG a-waves and b-waves thinned ONL increased cell apoptosis rate damaged
retinal ultrastructure down-regulated protein and mRNA levels of the anti-apoptotic factor ( Bel2)  and up-regulated protein and
mRNA levels of pro-apoptotic factors ( Caspase-3 Caspase-6 p53 and Bax) . Compared with model group Ziyin Mingmu Pills group
and medium-and high-dose Danqi Huayu Recipe group recovered the amplitudes of ERG a-waves and b-waves increased the ONL
thickness decreased the cell apoptosis rate and improved the retinal ultrastructure. Meanwhile they up—<egulated protein and mRNA
levels of Bel2 and down—egulated protein and mRNA levels of pro-apoptotic factors in a dose-lependent manner. In conclusion Danqi
Huayu Recipe protects rats from LIRD by regulating the expression of proteins and genes related to cell apoptosis to reduce light—
induced retinal cell apoptosis.
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Fig.1 Effect of Danqi Huayu Recipe on electrorphysiological function of retinal cells in LIRD rats( x+s n=10)

RPE. ; ROS. - ONL. ; INL. ; GCL. (4 )
2 LIRD (HE x300; x+s n=28)
Fig.2 Effect of Dangi Huayu Recipe on retinal histopathology in LIRD rats( HE staining x300; x+s n=28)
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3 LIRD ( TUNEL x300; x+s n=3)
Fig.3 Effect of Dangi Huayu Recipe on apoptosis of retinal cells in LIRD rats ( TUNEL x300; x+s n=3)

0S. ; ( N ) o
4 LIRD ( x1 000)

Fig.4 Effect of Danqi Huayu Recipe on retinal ultrastructure in LIRD rats( transmission electron microscope x1 000)
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Fig.5 Bands of retinal proteins expression of Caspase-3 N

Caspase-6 p53 Bax and Bcl2 in rats Caspase-3. Caspase-6 p53. Bax mRNA
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2 LIRD Caspase-3.Caspase-6.p53.Bax  Bcl2 (x+s n=3)
Table 2  Effect of Danqi Huayu Recipe on retinal proteins expression of Caspase-3 Caspase-6 p53 Bax and Bel2 in LIRD rats

(xxs n=3)

/gekg™! Caspase-3 Caspase-6 p53 Bax Bel2

NOR - 1. 040. 02 1. 000 1. 000. 01 0.83+0. 19 0.96+0. 14
MOD - 2.81x0. 14? 4.55+0.37% 5.59+0. 812 4.05+0. 877 0. 40+0. 09"
ZMP 7.8 1.94+0. 09* 2.810. 807 3.23+0. 179 2.37x0. 269 2.03£0.4149
DHRL 3.45 2.29+0. 129 3.87+0. 88 4.05+0. 59 2.74x0.217 0.99=+0. 03
DHRM 10. 35 1.95+0. 1749 2.40+0.39*Y 3.230.2149 2.37+0. 329 1.730.20*
DHRH 31.05 1.37+0. 14* 9 1.63+0. 4249 1. 66+0. 1349 1.51£0.31%9 2.16+0. 4749
F - 83. 04 17.16 45.02 18. 68 19. 59

- ; D P<0.05 2 P<0.001; 3 P<0.01 ¥ P<0.001; % P<0.01 9 P<0.001

( 3 ).

Bel2 ( P<0.01 P<0.001) 3.

3 LIRD Caspase-3.Caspase-6.p53.Bax  Bcl2 mRNA (x+s n=3)

Table 3  Effect of Danqi Huayu Recipe on retinal mRNA expression of Caspase-3 Caspase-6 p53 Bax and Bcl2 in LIRD rats
(x+s n=3)

/gokg™! Caspase-3 Caspase-6 p53 Bax Bel2
NOR - 1.03+0. 05 0.95+0. 05 1.03+0. 03 1.03+0. 04 1.05+0. 04
MOD - 10. 53+1. 107 6.92+0. 45 5.92+0.20? 9. 69+0. 70? 0. 48+0. 03%
ZMP 7.8 3.83+0.35%Y 4.18+0.33*9 3.43£0. 1449 3.12£0.54*9 1. 67+0. 09* 9
DHRL 3.45 5.57+0.16% 5.93+0.25% 5.05+0. 44%) 4.33+0.38% 0. 98+0. 13%
DHRM 10. 35 4.07+0. 2249 3.87+0.25%9 3.85+0. 1749 3.1620.25% 9 1.73+0. 1549
DHRH 31.05 2.35£0.23%9 2.74£0.10* 9 2.23£0.31%9 2.18+0.17*9 2.95£0. 14* 9
F - 136.23 185. 03 154.72 163.21 186. 80
4 ) A A
LIRD N
[13
” o ERG
¢ . . » “ a b ONL
o LIRD 0
o LIRD ERG a b
7o L . y o« ONL
o
o o Bel2
{ » Bcl2.B X
( BelXL) . Bel-W. MCL1
0, . : . T, Bax. BIM.BID.BAD.BAK  HRK
. 22
S S y ~ o BaX

266



2026 1 \ 51 1

Vol. 51 No.1 | January 2026

Bel2
2
Bel2  BelXL RPE
o ( Bax) .
( TNF-a Caspase-3 . Caspase-9)
Bel-2
Bax
6
Bax  Caspase9
Bel2  BelXL o Caspase-3
Bak RGC
Bax
c Caspase9 ** .
pS3
= p53 Bax
*, Caspase3  Caspase-6
2
N N N ; TUNEL
; Western
blot Caspase-3.
Caspase-6.p53  Bax Bel2
i RT-¢gPCR
Caspase-3. Caspase-6.p53  Bax
Bel2 o
TUNEL RT-¢PCR
Caspase-3. Caspase-6. p53 Bax
Bel2 o
LIRD o
; Caspase-3. Caspase-0-
p53  Bax mRNA
(Bel2)  mRNA

LIRD 0

1 ZHAO Y SHEN Y. Light-induced retinal ganglion cell damage

and the relevant mechanisms J . Cell Mol Neurobiol 2020 40
(8):1243.
2 JAADANE I BOULENGUEZ P CHAHORY S et al. Retinal
damage induced by commercial light emitting diodes ( LEDs)
J . Free Radic Biol Med 2015 84:373.
3 KRIGEL A BERDUGO M PICARD E et al. Light-nduced
retinal damage using different light sources protocols and rat
strains reveals LED phototoxicity J . Neuroscience 2016 339:
296.
4 ZHANG Z SHAN X LI S et al. Retinal light damage: from
mechanisms to protective strategies J . Surv Ophthalmol 2024
69( 6) : 905.
5 CHUDHARY M ZHANG C SONG S et al. Ginkgo biloba

delays  light-induced  photoreceptor ~ degeneration  through

antioxidant and antiapoptotic properties J . Exp Ther Med
2021 21( 6) : 576.

6 LINCH WUMR LICH etal. Editor’s highlight: periodic
exposure to smartphone-mimic low-Juminance blue light induces
retina damage through Bcl2/Bax-dependent apoptosis ]
Toxicol Sei 2017 157( 1) : 196.

7 KIMJ JIN HL JANG D S et al. Quercetin3-O-a-1.—

arabinopyranoside protects against retinal cell death via blue light—

induced damage in human RPE cells and Balb-¢ mice J . Food
Funct 2018 9(4) :2171.

8
] 2016 26(4):211.
9
Caspase-1 . Caspase-3
J. 2018 59 (24): 2133.
10
D . : 2012.
11
I 2025
46 (1) : 13.
12
I

2025 35(2): 108.

13 POPRM GHERMANL M JIANU EM et al. Inflammation
and oxidative stress processes in induced precocious puberty in
rats J . Heliyon 2024 10( 24) : e40962.

14 SYKES SM ROBISON W G WAXLER M et al. Damage to
the monkey retina by broad-spectrum fluorescent light J . Invest
Ophthalmol Vis Sei 1981 20( 4) : 425.

15  HANSSON H A. A histochemical study of oxidative enzymes in

1970 9

267

rat retina damaged by visible light J . Exp Eye Res



2026 1 \ 51 1 Vol.51 No.1 | January 2026
(2):28s. 22 SINGH R LETAI A SAROSIEK K. Regulation of apoptosis in
16  POLOSA A LV S AIT IGRINE W et al. Evidences suggesting health and disease: the balancing act of Bcl2 family proteins
that distinct immunological and cellular responses to light damage J . Nat Rev Mol Cell Biol 2019 20( 3) : 175.
distinguishes juvenile and adult rat retinas J . Int J Mol Sci 23 RAVI R SUBRAMANIAM R B. Paraoxonase 2 protects against
2019 20( 11) :2744. the CML mediated mitochondrial dysfunction through modulating
17 WANG J YU T SHENG L et al. Lotus seedpod JNK pathway in human retinal cells J . Biochim Biophys Acta
proanthocyanidins protect against light-induced retinal damage via Gen Subj 2022 1866( 1) : 130043.
antioxidative stress anti-apoptosis and neuroprotective effects 24  SANCHEZ-RAMOS C  BONNIN-ARIAS C  BIAZQUEZ-
J . Med Sci Monit 2021 27: €935000. SANCHEZ V et al. Retinal protection from LED-backlit screen
18 M . lights by short wavelength absorption filters J . Cells 2021 10
2003. (11) :3248.
19 M . : 1958. 25 LIUY SUZ TAVANA O et al. Understanding the complexity
20 M . of p53 in a new era of tumor suppression J . Cancer Cell 2024
2015. 42( 6) : 946.
21 IkBa/ 26 SAHOO G SAMAL D KHANDAYATARAY P et al. A review
NF+«B on caspases. key regulators of biological activities and apoptosis
I 2025 50 (8): 2184. J . Mol Neurobiol 2023 60( 10) : 5805.

268



