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Mechanism of Yiqi Yangyin Huoxue Lishui Formula in inhibiting

microvascular pericyte apoptosis in rats with early diabetic retinopathy
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(Abstract] Objective To observe the effects of Yiqi Yangyin Huoxue Lishui Formula (YQYYHXLSF) on the expressions of
phosphoinositol 3-kinases (PI3K)/phospho—alpha serine/threonine—protein kinase (AKT) signaling pathway-related factors in retinal
microvascular pericytes of rats with early diabetic retinopathy (DR), and to investigate the mechanism of YQYYHXLSF in inhibiting
apoptosis of retinal microvascular pericytes in early DR. Methods A total of 138 male SPF SD rats were randomized into blank
(equal—-volume distilled water), model, calcium dobesilate [150 mg/kg-d)], low—dose [6.2 g/kg-d)], medium—dose [124 g/kg-d)], and
high—dose [24.8 g/kg-d)] YOYYHXLSF groups, with 23 rats in each group. Except for the blank group, all groups were injected
intraperitoneally with streptozotocin and maintained a hyperglycemic state for 10 weeks to induce early DR rat models. After
successful modeling, the eyeballs of rats were tested after 4 weeks of administration. HE staining was used to observe the
pathological changes of retina, and TUNEL staining was used to check the apoptosis of retinal microvascular pericytes.
Immunohistochemistry and RT-PCR were taken to examine the protein and mRNA expression levels of PI3K, AKT, Bel2 associated
X protein (Bax), cysteine aspartic acid specific protease-8 (Caspase-S8), cysteine aspartic acid specific protease—3 (Caspase—3) and
apoptotic death agonist BID protein (Bid) in retinal perivascular pericytes. Results Compared with blank group, the rats in model
group showed a significant increase in blood glucose (P<0.01), a significant decrease in body mass (P<0.01), unclear retinal hierarchy,
loose cell arrangement in each layer with a large number of apoptotic cells visible. The mRNA expression levels of PI3K and AKT
in retina were lower (P<001), while the number of apoptotic cells of retinal cells and the mRNA expression levels of Bax, Caspase-8,
Caspase-3, and Bid were significantly higher (P<0.05). Compared with model group, the medium—dose and high—dose YQYYHXLSF
groups showed a decrease in the blood glucose levels of rats (P<0.01); the calcium dobesilate group and all the YQYYHXLSF
groups showed an increase in the body mass of rats (P<0.01); all the YQYYHXLSF groups manifested clear retinal tissue hierarchical
structure of rats, relatively close cell arrangement, and decreased the number of apoptotic cells of retinal microvascular pericytes (P<
0.05); and the protein and mRNA expression levels of PI3K and AKT in retinal microvascular pericytes of rats in high—dose
YQYYHXLSF group were significantly higher (P<0.01), the protein and mRNA expression levels of Bax, Caspase-8, Caspase-3, and
Bid were significantly lower (P<0.05). Conclusion YQYYHXLSF may inhibit the apoptosis of retinal microvascular pericytes in early
DR rats by regulating the PI3K/AKT signaling pathways, including upregulating the expressions of PI3K and AKT and
downregulating those of Bax, Caspase-8, Caspase-3, and Bid, thus exert its protective effect.

(Keywords) diabetic retinopathy; Yiqi Yangyin Huoxue Lishui Formula; retinal microvascular pericytes; PI3K/AKT
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B TR RER 2 K, P<0.05 b 25 R A SR it aF

2 R

2.1 #HEFHFELFKANKREREHNZN
RITET, 55 A R, Ha g R RUAR &1



2028 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2023 55 43 &
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RS 41 186.93+5.45%%  217.05+9.08*+*

HAFEYIE MAK TR 186.65+7.98%*%  220.03+9.75%
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21531 U8 T 20 B AR AS
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Tt A% B 1A 7K 5 A7) 2 26.27+7.21%%
RPN LA AK 5 ) 27.84+5.19%

fit AR B LA K 7 ) ek 21 19.56+4.33+#20m

525 HALHE, #P<0.05 5 S H R 4L 52, 7P<0.05 3 5 2 2K B iR
HELL L EE , 2P<0.05 545 25 A 37 B3 i A1) K O 6 70 B 40 L A, PP<
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2R B AR TR B ot 5 0 440 J v AKCT 2 P R 6 6 5K
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R A0 O B8 ol i 755 J) 40 it P PIBKC 2 P A X 3 1k = T
17 (P<0.01) 5 5 25 % B i A K 5 AIG  vh 7)  41 H
B, g SR B LA 7K T e 7R 2 A BRUAO o S ol i
FAAn L rf AKT 25 P A X 3234 5 W] 7+ (P<0.05) .
IR 4 K 3—4,
F4 BHXBRUWERDEFMME PI3KAKT &
B 48 3 5 3% B b 8% (s ,n=6)

4151 PI3K AKT
=K 0.38+0.03 0.44+0.04
(k| 0.30+0.03%* 0.29+0.04
R R R T 21 0.31x0.12% 0.32+0.11%
SR B I 7K D5 A i 4L 0.33+0.03* 0.36+0.03 %"
i TR B 1) K o) ] 0.33+0.05* 0.36+0.03#
IR B A K s ) e 2 0.35+0.03% 0.40+0.04%m

A5 A5 AL EL R, #P<0.05 5 5 R A 4] HE R, #P<0.01 5
T 1L K 5 A7)

5 FRM
HE2H LB, PP<0.05 ;5 1 IR B il K 5 ]

AL, ™P<0.05,

HEAY 20

2.6 S FrBAE M A K 73K R AL W AR & E
ZBAE PI3K  AKT mRNA FiA 7k F #9500

528 P e A R ORI 5 21 M 4 SR
I3 348 1t 1) 7K AR v ) e 2 AR B AR D) A A I A 4
Jfl PI3K AKT mRNA %235 & B @ FRAIK (P<0.01) 5
SRR 2 PR R R TR A A K R X B a7 )
A AKT mRNA XT3k 8 T 5 (P<0.05) , 35 A
BR G 1t AR K A v s 79 e A SO0 o B Al 1t A
A g PI3K  AKT mRNA AH X 2635 B 0 8 T+ 5 (P<
0.01) ;55 25 F= BTG MR K 7 A% bl i 4 e, 2%
SR BTIE i A 7K Ty s 500 A 4R BRI ) B Rl A )
40 i rf PI3K ,AKT mRNA A%} 26 358 8 8 7 & (P<
0.05), TEWEKS5,

x5 BHAXRUMERMNDEFMRE PI3K,AKT
mRNA 3 FRiE 2 L4 (x+s,n=6)

415 PI3K AKT
= HH 0.54+0.21 1.59+0.46
BRI 0.120.03%* 0.36:0.10%*
R R A5 41 0.14+0.05%* 0.55£0.16%+
FRATEPIEMADK T EHIERA 0.2920.07#%#  0.68+0.23%#
Tt SR B 1M AR T ) 0.3120.06%#*  0.64+0.26%+*

25 SR B A K T s ) AL 0.42+0.11# 1.25+0.44#m

L 5a F4LILER , #+P<0.01; S5 RLA AL, *P<0.05,%P<0.01; 5 3%
AR BT A A K R 4 EE A, PP<0.05 5 5 36 4% B i A K
J5 vl R 4 He g, ®P<0.05

27 #@ESFEAEMFI KK R M AR R E
4M B Bax,Caspase—8,Caspase—-3.Bid & B & ik 7k F
apA

525 A R BRI A R R AR B

i % I AR 7
) AL [ alh &)

E 3 HHKXRMUME PIBK RIAF R (LA LUL,%x400)

IR0 4 21
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ZS 4 #4 FEAR BB 4L f ARPIE AR TS a2 R A R T a2 IRBI 0 F
i ik 2 rh R A2 [ERE e
B4 BHXRMUME AKT REFR (AL, x400)

17K 7

S5 R 10317 (N | 25 Rl A = N - ¥ 113 R 11 s R+ o = ¥ 0115 R 1
Jf Bax Bid Z AR Rk BT T (P<005), 25 125 K O v 770 o 4 K B RR o 8 ol 1L 457 J 40 Ji b Caas-
20 R B P R4 I 5 S 4 MY Caspase—8 | Caspase—3 pase—3 & [ AH XT3k i W1 T B (P<0.05) . T I
HE AR R I IR TR (P<0.05) ; SR 2 AL, #* 6. 5—8,

R AR TR AT 2H K VL 0 5 JE 40 M Bid (Caspase—3 8 2.8 S5 BRIE M F 7k 5 Xt K R AL W B 4 i & A
1A X 2635 B B AR (P<0.05) , 28 IR BIWE A K 77 2B B8 Bax,Caspase—8,Caspase-3.Bid mRNA #8 3 &
SIS e 7 o R BRI ] 40 B Bax | Cas- 2% & P

pase—8 Caspase—3 . Bid & 4 # XF & 1k & B & P& I 55 AL b, H Ay 45 4l KRR I B A it 4
(P<0.05); 5t SFEHE M AR TR B0 I8, 48 4 iE P Bax Caspase—8 Caspase—3 Bid mRNA A X}
SR B R K AR K B P R I R A ek B B TR (P<0.05) s SR AL LB R R IR
Jitl Bax \Bid £ [ A XF 2635 5 B B B AR (P<0.05) ;5 B4R BUL IR AR 45 5] 40 i Bax ,Caspase—8 mR-

F* 6 FHKEMER M E E MR Bax,Caspase—8.,Caspase-3.Bid & H 03T R ik = b (v+5,n=6)

£ 51 Bax Caspase—3 Caspase—8 Bid
7 4L 0.3120.02 0.300.02 0.29+0.03 0.28+0.04
g 0.420.02+ 0.39+0.03* 0.4420.04% 0.41+0.04%
SR R 4 28 0.3820.06* 0.3520.04% 0.3820.07* 0.3620.03%*

AR BT IR KO A6 ) k41 0.3520.03%" 0.35:0.04% 0.36:0.03% 0.37+0.03%
R W LR KT i 4 0.36:0.06*" 0.37+0.03%" 0.350.07%" 0.37+0.06%"
IR BT AR K 7 i ) 4 0.32+0.02 0.330.03+8 0.330.04% 0.320.04*
T 54 AL, #P<0.05 ; S BRI A, *P<0.05 5 5 1 A0 3% BRI iR 7K O fIG5R0 4 21 L 48, BP<0.05 5 5 25 A 3% B 1 A K D7 v 551 e 41 L
#,9p<0.05.,

=AY kil SR R B 4 fii IR i “CHR B LA K T5
ikl rhR k2 e 77 ik 441

5 HHKXBAMIE Bax RIXHE R (LA LULY,x400)

g "R AEH UL AR

e FEBAIG A K D 25 3R B i A K
IR s 4 R A e 7 A A
6 HHEKXBUME Caspase-3 RIXFE R (T4 LUL2E ,x400)
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Mﬂ'# 59

| A I 15 21

==

f ATRBNE AR T R AFRIIE AR T fR IR IS A K 7

i Al R

25 ) ik 21

7 HHAKXBRMMER Caspase—8 FRiLF R (4 LUL= ,%x400)

T ARPNE AR T A ASRPIE AR TS 4R SFRBIE iR K T7
AR 4 R 4L A

8 HAXRMMIR Bid RiAFEIR (HA 44Uk, x400)

NA FHX 2 15 8 [F K (P<0.05) , 25 <37 B 1 A1 2K 7
A e 7Rt 2 R B I B it ) 4 v Bax
Caspase—8 .Caspase—3 mRNA A X} 3 ik & B i FFEAIC
(P<0.05) , £t < 3% B I 1 A K J 5 79 2 20 R SR )
B34 L5 ) 40 0 Bid mRINA A X 26 1k B B AIG (P<
0.05) ; 5 #& I BAIE A K 5 IR B4 H 3L, 45 <
Fr BRI 1A K D5 e 70k 2 DK A Do RS AA L 440
Bax ,Caspase—8 ,Caspase—3 mRNA A%} % ik & 1] 2
AR (P<0.05) 5 5 4% 5% BT 1 A 7K 5 e 551 4 4 e
B, g AR IS 1R 7K T3 e 0] e 2K B A T B AR I,
& JE 400 b Bax Caspase—3 mRNA At 26 1k 1 i
FEAIR(P<0.05), TEWLZR 7,

3 iTig

Wit 2 4 o A 15 KO IO 4R T DL R A 1 2 341k H 1)
B AS BT T 2, B8 DR IR 9 8 4 16 Jint) 4 PR g A B
DR A% %55 31.8%™ DR WIS H FWE I
sl BLEGYA DR BAA I M EE, HF5E 2, DR H1

(IR ZH 230 27 T A2 22— 2 0RO I o ot 57 0 40 i 1) 9
P HLE 40 M Bk 51 9 BRB I BE 32 82 Ak A b
el DR o, 0 i D /0 Bk A R 40 R K R IR
S WIDR A9 CHE, H AT T DR i JG 7 2
DI 259 B I R AT 58 26 B | 25 3R BT 1 Ak 7
REAT 23 30 DR HE Y I PRAEIR,

DR J& H & 27 “ LA B ilb " = 25 B I 7 A5 I B HR
o3 T T VB A B, S 5 f SR bt S 7, T
J1ia A KR, 1M I AT L, K2 AN, SRR S I 4%
S BEL B i s Bk A, 5 R IR 2 L K R A
HRJRS RS, ARG 0T DR A LA A, 3235 1R i 4
HZEHEIE DA < R K =2, DL g
I LA K 5 A YT o i BRI AR SR K AT
WO A AT, AR B G R T BORE ANV, =2 Ak
B2y HhZR 3R IRHT AN RS B 2 T 5 DL AR A
T AL 5 O % 3 2% BT I b o A R A I
B Bk i 5 £ DAARZS AR AIK , 25 BE RIS iR K
ERTFRKBIE, HE gy, 2B a5%

£ BSHXRUMEMDERFMIK Caspase-8,Caspase-3,Bax,Bid mRNA #8 3% % 1% £ bk % (x5 ,n=6)

£A.51 Bax Caspase—3 Caspase—8 Bid
eril 0.07+0.02 0.090.02 0.06=0.02 0.110.04
41 0.92+0.33% 1.28+0.36* 1.29+0.42% 0.730.27%
SR R A 2 0.570.24% 0.940.41% 0.87+0.26%* 0.66:0.24%
TR BT I KO A ) 4k 4 0.39+0.12% 0.440.20% 0.54=0.15%" 0.53+0.17%
3SR H AR K7 i 4 0.32+0.15%" 0.390.16%" 0.4320.11%#" 0.52+0.21%
R CIRWTIE MK T i ) e 0.14+0.07+m 0.25+0.07+® 0.35+0.09% 0.230.08*"

A AL R, #P<0.05 5 5B 4] L AR, *P<0.05 5 5 35 3% BRI I A 7K 5 G500 4 L 45, ©P<0.05 5 15 25 < 3% BRI I A1) 7K 7 w3 4 L

5, mp<0.05,
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BF 39 1 ) 7K 22 2

PI3K/AKT {55 i & 42 98 42 ) & R AL 15 5 1
SR 22— R i 2 AR S 5 0 A
Il 100 A5 200 A 0 T, R A S 9 4 0
KGR R — G FEIE L WURT DR (1 iF R,
PI3K/AKT 175 - 38 it 76 PR 190 B8 Gl a7 ) 448 i v B i
W5, KB A N R A K i AR 55 A5
PN B 20 3 B RS OB A i A AR G B 530 DR
HEJEM [l PI3K/AKT {55 80 5 T A AT 1 i
A5 DR RI R B L A A MR TR T BB AR R
P, KBRS ALAERS 9 PI3K (AKT, P&k Caspase—
9 [k, 0 PR DR BRAL IR B BRI A 4 A 1Y
JAT-, CHENG ZESHIESE DR /N B H v % A= 1 L
P T 200 25 2 R0 B R KT 3, I S B M b
1 AT DLl 5 380 PISK/AKT {5 5 1 6 o ol JH 40
MEJE T, BH kB i e

L T 3 B R AN RN P VR PR R AR
FEr AT IR T2 G B T Ol Caspase % il Bel-2
K, Caspase—8 J& AR £ & 12 b SCHE MY g sh 71 2R
I, I Caspase—3 J& 5 2 (1 i T AT IR 2, 0
Z R R, 5] R P BN AR HE 20 B R T
Bel-2 215 18 53 W0 7 P9 V5 40 O i A v R 4 R
BRI TG Bel-2 E AT AL, K0S T i Cas-
pase F I 1 AEH THIR R, 540 JA T, Bax
1 Bid f& Bel-2 FGAME I 17 5 51 A8 3, Bax 1T 5
X TR D) S TR TERARE g (i IR ke O SR /g ]
PRFEFI T, I 0T 5 Bel-2 I ol 5 = 5 44 BH Wy F 470 0
TAERT, 53— J5 i, P Tk B S B, #0019 Cas-
pase—8 ¥ Bid VI #] A1 M 1Bid , #F A L 4 )5 15
AR Z C ORI, A 6 28 C S R P i g T
TR 145 4 i Ak Caspase=9, JETMTAIG Caspase—
3, AR {4t g T

AHFGE KB, #E 25 SR B i A K 5+ 74
Ja , SRR LA, £ SR BE MR K T e )
ZH R BRI R R ARG 5 4 05 B iR 7K O 48 57 o 4
R AR T B 49 T g, R B I R A A A4 e 1
HO b 5 45 SR B A 7K 5 i 79 2 R P
AL A 40 o PISK (AKT % 4 AImRNA % ik /K P
¥J F+ 5 ,Bax Caspase -8 ,Caspase -3 K& Bid #& (1 Al
mRNA F& 35K F- BB MG, 6B 25 < 3% B I 1 A 7K

REAS MR 0 DR A BRIt bl e (A o i, L 9 47 30
DR K B B G 48 PI3K AKT 23k, F i Bax
Caspase—38 . Caspase—3 & Bid ik , Wi Jai 2> J& 41 ity
AR R T s A I A 25 4 2K L

25 LTI ARG A5 R AW 25 IR I il A K
J5 e i A DR A BRI 10 ARGl o 65 ) 40 e 7y 9
T, o P I H 2L 25 0 2L, A8 52 DR A I B il
A5 995 A8 1) 2 A2 R R, AT el b 0% PISK/AKTE
#% , F 8 Bax .Caspase—8 Caspase—3 M Bid & [H £ ik
KR HEAER . DR B R IRHLHI Ry 52 4, A B 5% 38
ot B Wy 9L I B T £5 0E B i A oK 5 % PIBKY
AKT 5538 #1930 20 WA R, A BB ROk DRIW
L30T B U R AL S AR Al
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