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Mechanism of Danshensu in retinal vein occlusion and retinal functions in rats

via the VEGF pathway
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[ Abstract]  Objective To investigate the ameliorative effect and possible mechanism of Danshensu in retinal vein

occlusion (RVO) rats. Methods Eight SPF grade male SD rats were randomly selected as the control group. The RVO
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model was induced by Bengal red combined with the laser photodynamic method in the left eye of the remaining rats. The
model rats were randomly divided into model, Danshensu low (15 mg/kg), medium (30 mg/kg), and high dose group
(60 mg/kg) , with eight rats in each group. Rats in control and model groups were injected with the same amount of normal
saline through the caudal vein every day for 21 days. Fundus fluorescein angiography was used to observe the retinal vein
structure. The venous blood flow velocity was measured by ear vein microcirculation. A full field electroretinogram
(ffERG) was used to evaluate retinal functions. The retinal layer thickness was measured by optical coherence tomography.
Histological changes of the retina were observed by HE staining. The relative expression of VEGF mRNA was measured by
RT-qPCR. Expression of hypoxia inducible factor 1o ( HIFla), extracellular signal regulated kinase 1/2 ( ERK1/2),
p-ERK1/2, focal adhesion kinase ( FAK), p-FAK, VEGF, and pigment epithelium-derived factor ( PEDF) in retinal
tissue was detected by Western blot. Results Before administration, compared with the control group, the retinal vein
blood flow of model rats was interrupted, distal blood vessels were tortuous and dilated, the retinal thickness was increased,
the amplitudes of ffERG a and b waves were decreased, and the blood flow velocity of the ear vein was decreased (P<
0.05). After administration, compared with the control group, retinal vein occlusion was recanalized, the retinal
thickness, amplitudes of ffERG a and b waves, and blood flow velocity of the auricular vein were decreased (P<0.05),
and the retina was damaged by various degrees. The retinal structure of the model group was incomplete, the number of
ganglion cell layer cells was decreased, the photoreceptor cell layer of the outer nuclear layer was almost lost, and relative
expression of VEGF mRNA and HIFla, p-ERK1/2, and p-FAK proteins was increased in retinal tissue, while the relative
expression of PEDF protein was decreased (P<0.05). Compared with the model group, the changes in the above indexes
and factors in the three Danshensu treatment groups were reversed (P<0.05) and pathological damage of the retina was
gradually reduced. The effect of Danshensu was dependent on dose ( P<0.05). Conclusions Danshensu reduces retinal
tissue injury, promotes recovery of blocked venous microcirculation, and improves retinal functions in RVO rats. Its
mechanism may be related to inhibiting activation of VEGF-related angiogenesis pathways.
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Figure 1 Retinal structural features of rats as shown by FFA before and after administration
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Table 1 Comparison of blood flow velocity of rat ear vein before and after administration
2 53] B BRI , p
Group Before treatment After treatment
popiisE:
:f A 538.38+14.32 539.90+9. 78 0. 248 0. 808
Control
TR 4
BRaa 245.14+5.93 " 311.06+7.87 " 18.921 0. 000
Model
R > il . ,
EE SN SIS 246.33+6. 30 357.54x7.03"" 33.321 0. 000
Danshensu-L
S 5 LRG| v o
HER T 246.75+9. 88" 414.32+5.63""%® 41. 680 0. 000
Danshensu-M
& 4 . :
B R m A 242.28+9.65" 492.03+10.98***® 48.324 0. 000

TE 50 MR L,

"P<0.05; SRR LA,

"P<0.05; 59 S AR R LR,

*P<0.05; 5512 2 bRl 4 L, ©P<0.05,

Compared with Danshensu-M,

© P<0.05.

Note. Compared with the control group, “P<0.05. Compared with the model group, *P<0.05. Compared with Danshensu-L group, * P <0.05.
Compared with Danshensu-M, © P<0. 05.
X HEZH RVOQH
Control
xof i 2H FRZH MBS REFEH AR PAEH Vag o Nl
Control Model Danshensu-L Danshensu-M Danshensu-H
E AR BRI R o
B2 KBNS Z5HTE ERG
Note. A, Before treatment. B, After treatment.
Figure 2 ERG of rat retina before and after administration
® 2 HAHE KRB MERG a b BIRIF L (v£5,n=8,V)
Table 2 Comparison of a wave and b wave amplitudes of ffERG in rats before and after administration
403 T e e Z .
Group Wave Before treatment After treatment
X A a 158.27+6. 42 161.84+7. 16 1. 05 0.312
Control b 387.19+19. 20 394.10+18. 10 0.741 0.471
e a 69.02+4.99 " 82.05+3.87" 5.836 0. 000
Model b 125.19+6.32" 140.24£8.96 " 3.882 0. 000
P15 Z AL A a 64.48+5.73" 99.09+6.24*" 11.555 0. 000
Danshensu-L b 122.95+8.01° 186.39+15.42** 10. 326 0. 000
e il a 67.97+3.60" 126.16£6. 11 *** 23.208 0. 000
Danshensu-M b 118.42+7.96 " 254.72+18. 72 "% 18.925 0. 000
PEE Sy Rk ol a 69.47+4.34" 141.06+7. 84 **#® 22.596 0. 000
Danshensu-H b 119.61x9.62" 312.27+13.61°7%° 32. 696 0. 000
VE: AL, TP<0.05; SHUMAL AL, TP<0.05; 5P R AL AL, " P<0.05; 55 F R4l A, ©P<0.05,
Note. Compared with the control group, *P<0.05. Compared with the model group, *P<0.05. Compared with Danshensu-L group, * P <0.05.
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Note. A, Before treatment. B, After treatment.

Figure 3 OCT of rat retina before and after administration
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Table 3 Comparison of retinal layer thickness of rats before and after administration

415 4 24 Hif mha , P
Group Before treatment After treatment
X IR 4
Control 206. 14+3. 61 206. 90+3. 83 0.408 0. 689
ontro
ikl . .
*%[ del 271.72+5.57 92.50+6. 42 58.704 0. 000
ode
Z Z AL 14 .
P& FZAGGN 2 4l 268. 7745. 56" 113.53+5.67 %" 55.292 0. 000
Danshensu-L
SERPHEY .
P& FR di Al 270. 178, 69 * 149. 44+8. 58 * #* 27.962 0. 000
Danshensu-M
ES STl ¢ :
AEREH R 268.42+8.53" 178.51+9.70 * "%© 19.712 0. 000

Danshensu-H

T Xt BAL IS, P<0.05; S EIRAL IR, "P<0.05; 5 7H2 FAGM WAL dE, ¥ P<0.055 5 /F 2 % Rl 4l i, © P<0.05,
Note. Compared with the control group, *P<0.05. Compared with the model group, *P<0.05. Compared with Danshensu-L group, *P<0.05.

Compared with Danshensu-M, © P<0. 05.
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Figure 4 HE staining results of rat retinal sections
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Note. A, Control group. B, Model group. C, Danshensu-L. D,
Danshensu-M. E, Danshensu-H.

Figure 5 Western blot bands of related proteins in

retinal tissue
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Table 4 Comparison of VEGF pathway related protein expression in rat retina after administration
215
G HIFla ERK1/2 p-ERK1/2 FAK p-FAK VEGF PEDF
roup
X HE 21
Contral 0.08+0. 01 0.71£0.03  0.11£0.01 0. 87+0. 04 0. 15+0. 02 0. 12+0. 02 0.51+0.03
ontrol group
0 2 . . .
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odel group
T2 ZEF = . .
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T X R A,

Compared with Danshensu-M, © P<0. 05.

"P<0.05; HEMALLE, "P<0.05; 52 F MU B4 ILE, ¥ P<0.05; 52 hl AL LE, ©P<0.05,
Note. Compared with the control group, *P<0.05. Compared with the model group, *P<0.05. Compared with Danshensu-L group, *P<0.05.
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