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Effect of Formula Danshen Mingmu on Retinopathy of Diabetic rats

Ma Li, Jin Zexiang (Department of Pharmacy, The third hospital of Wuhan, Wuhan, Hubei 430060, China)
Abstract: Objective To investigate the effect and mechanism of Formula Danshen Mingmu (FDM) decoction on
diabetic retinopathy in rats. Methods Rals were prepared into diabetic retinopathy model by single tail vein injection of
streptozotocin. 50 SD rats were divided into normal group, model group, high—dose, middle-dose and low—dose of
FDM (200. 400, 800 mg-kg-1), 10 rats in each. Normal group and model group rats were administrated of water,
other group rats were given of different doses of FDM for two months. Then, all rat serum VEGF, MMP2, MMP9,
PDGFA/B, bFGF and IGF-1 levels were detected by ELISA and VEGF and VEGFR2 expression of retina were
detected by immunohistochemical method, and retinal patho]ogi(.:a]. morphology were observerd by microscope in rats.
Result Compared with normal group, serum VEGF, MMP2, MMP9, PDGFA/B, bFGF and IGF-1 levels were
incresed significantly (P<0.05) , VEGF and VEGFR2 expression of retina increased significantly (P<0.01) , and the
blood vessels of retinal ganglion cell layer, inner nuclear layer and outer nuclear layer incresed significantly. Compared
with model group, serum VEGF, MMP2, MMP9, PDGFA/B, bFGF and IGF-1 levels were decresed significantly
(P<0.05), VEGF and VEGFR2 expression of retina decreased significantly (P<0.01), and the blood vessels of retina
were decreased significantly by the treatment of high—dose and middle-dose of FDM. Conclusion FDM could improve
and treat retinopathy in diabetic rats significantly.
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Table 1

Effect of FDM on serum growth factor and cytokine contents in diabetic retinopathy rats

) F4E /(mg-kg') VEGF/(pg-mL"') MMP2/(pg-L") MMP9/(pg-L"') PDGFA/(ng:L") PDGFB/(ng'L"') bFGF/(ng'L") IGF-1/(pg L")
IEH A 91.6+ 4.4 21.4+26 4.6+ 0.4 18.8+ 1.1 148+ 1.4 158 + 1.7 13.6+ 1.1
BRI 2] 1262 +3.7% 483 £2.2% 13.5 + 0.6 343 + 1.6% 277+ 1.7* 28.7 + 1.3% 26.5 +2.3*
FDM {50k 4 200 119.5+52 47.1+23 12.7+ 0.9 308+ 1.8 253+ 1.6 247+13 25.1+25
FDM )4 400 1158 +4.6 403+2.1° 98+05" 266+ 1.6 23.6+2.2 204+14" 175+14"
FDM &5 70 4 800 101.3+34" 276+18"  63:+04" 235+15" 27+18 17115 125+12™
W HERAILE, P <0.01; SHERLLE, P <005, TP<0.01.
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Effect of FDM on VEGE expression of retinal tissue in diabetic retinopathy rats( Immunohistochemistry, x 200)
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Figure 2 Effect of FDM on VEGER2 expression of retinal tissue in diabetic retinopathy rats(Immunohistochemistry, X 200)
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Table 2 Effect of FDM on VEGE and VEGFR2 expression levels

of retinal tissue in diabetic retinopathy rats

5 A /(mng-kg™) ﬁﬂ‘lﬂi?fﬂﬁ@.ﬁv
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Figure 3 Effect of FDM on pathological morphology of retinal tissue in diabetic retinopathy rats( HE staining, x 200)

3 it

R L BB 2 R R B 5
BB, R— AR B IR A
R TR M0 P R — . R LI B 2
R Y SIS A RO 5 L A K

=g, BRARF; WARBHERETHAMRE, =

R 5 % T2 P A AT LA A DL T o A 4K UL
L 4 SRS FTER . ANIHETI AR RN, LUK,
LR A, HESIZEEL, BCEWL, PR
Bk, K. SMERAHESIZEE, HERE, B
A S, P R A, I RESY T

MMEe . WAME BB E, BAMmMEY S
0 FDM RERS#E — & T IR R A
A 00, ) S i 72 R AL D) B ) kg B AR A

FDM ]t 2H FDM k4l

b5 1 45 4 B AR K R F 324K 2(VEGFR2) 45 5 A #fie Il
M AR PR, PSR B VEGE 28 TR AL M B I





[image: image5.jpg]S T v

FHEHFTHBIEREL 2017 E9AFH28EL S H

637 -

@ﬁ%%mﬁim.ﬁﬁmmm.
— e RN T, 254 FDM A 5 2 R0 )
WkﬂpmmArMWﬂumtfﬁg,%mnmwb
H 1 AR AR AR 1 A5 A AR DR 2 3% T 00150 Ml B o 4 0 )
TR AR B & A

MMP2/9 J& T & F B — 1 KRk, FRERE i 4
R SMEE SR RFR A AR 4y, AR AR 22 4 PRGBS h
#%%Wﬁ LXM¥MUrM%@fhmm@M
. TERIFIBT B
%%ﬁ%%%@&%%%ﬁﬂ%%%ﬁﬁ*.
MMP2/9 {8 PEX 1o A 5T IR UE BB R K R i,
B9 MMP2/9 &2 FFig, T FDM B, BRI RE i #
R AR R AR AR, Kb S0 s (%) 00 D) JE 35 7 2 8
HEEH,

AR, W2y FDM RE M6 b bR 9 M 0 1) Jit
T A8 v SO0 O R A A B, R PR P I
AR BRI RRAE TR B9 BB AR SR, du kP 2h FDM R
Tl ARG 84T 20K 4 . F — 2% - @ FDM
T6 7 B PR Ao 400 P S 72 A1) 7% M AR 4 DA B 43 F L
BT .

bFGF, IGF-1 Hl

S 2 3HL

1) AHPERE, T P BE 2GR 1 DR LI ARG IF T i R0, chfeep
PRézeilk, 2014, 29(3) . 813-815.

(2] 315, TRRHE. R PRSI0 L5 71 (1 B 94 32k FRB (1.
4k, 2014, 8(9): 1763-1766.

[3] FANTERE R J, DURAIRAJ V D, OLIVER S C. Diabetic retinopathy :
an update on treatment|J]. Am J Med, 2010, 123(3). 213-216.

[4] CHEUNG N, MITCHELL P, WONG T Y. Diabetic retinopathy [J].

Fp 43 1 R 1 Ui

—

Lancet, 2010,
[S] LAl A K W,

376(9735) : 124-136.

LO A C Y. Animal models of diabetic retinopathy:
summary and comparison[J]. ] Diabetes Res, 2013, (2): 106594,

6] 4, FRRF], GhPE. AR 2 SV BRI ORI RS A MO TR Y7 1 3K
AT EIRRBETE, 2012, 25(2): 161-162.

[]%ﬁﬁ.%BHM%M%WMMM%ﬁ%@ﬁ%%WﬁmW@ﬁ@
MG RIEE[D]. R AP ERZ R, 2013,

[8] 18 S . J?J”t#f"(ﬁn:iﬂ)ul’“’ﬁﬁ%%ﬁﬁ """ 18 H[N). W4 BB ekt
1993, 12(4). 21-22.
[9) TR, (e, TRUEIE, . BERHIE I X8 bR e 0 I B 7 o B

L7 98 A AH G IR F ik
(7): 1611-1613.

[10] JEGANATHAN V S. Anti-angiogenesis firugs in diabetic retinopathy
[J]. Curr Pharm Biotechnol, 2011, 12(3): 369-372.

[11] WALTENBERGER J, CLAESSON-WELSH L, SIEGBAHN A, et
al. Different signal-transduction properties of KDR and FLT1, 2

KEIRE R )] hAerh 252 1], 2013, 31

receptors for vascular endothelial growth—factor [J]. J Biol Chem,
1994, 269(43) : 26988-26995.

[12] XU, #hifg, 3 MKIKN-T VEGF. IGF-1 5 2 BUBKIR L
REE 5 26 B AH G A BF S 1)) T S B0 2 W, 2012, 16 (7) .
1206-1208.

[13] GUPTA N, MANSOOR S, SHARMA A, et al. Diabetic retinopathy
and VEGF[J]. Open Ophthalmol J, 2013, 7(1): 4-10.

[14] NAGASE H, WOESSNER J F. Matrix metalloproteinases [J]. J Biol
Chem, 1999, 274(31): 21491-21494.

[15] KOWLURU R A, ZHONG (Q, SANTOS J M. Matrix metallopro-

potential role of MMP-9[J]. Expert
Opin Investig Drugs, 2012, 21(6): 797-805.

[16] BHATT L K, ADDEPALLI V. Attenuation of diabetic retinopathy by

teinases in diabetic retinopathy:

enhanced inhibition of MMP-2 and MMP-9 using aspirin and
minocycline in streptozotocin—diabetic rats [J. Am J Transl Res,

2010, 2(2): 181-189.
(% %. S T-F)





