« 5052 « PER 2022688 B53% B16H  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 16

ET PI3K/Akt {55 @ RS HYIFML AT 7K i S 4w 4 i R L 7 8 5 F
R EI1E R AL

& 4R h2, x| LY, x|%fE L REEH L2 AL, AR5 REHL?, B ORI, A2
L BEMIREEZIRY:, BM 52fH 550025

2. SNHREEZRFEZ G, ERMA TREEARP ARG, SRS 55 TR AR AR L, S 58 550025
3. BMEERLIRS:, B3 BEBH 550025

B OE: BRY ST EEE SR N SZIR AR 2 VAR I 37 X6} s BRI RV E B 4% (cerebral ischemia reperfusion injury,
CIRD KRB TTAEH ZAAE NS FFiE kS 2R 2 3 iz b R MR sr & B y7 CIRI AR s, MgE A
FB-HEABUAHEAEM (protein-protein interaction, PPD) %%, FfREATHEAIAMEL (gene ontology, GO) DhREHI H{#REEN 5 4= K]
HEF42T (Kyoto encyclopedia of genes and genomes, KEGG) B E &7 Hr; it Auto Dock B X} S EEAE I #E i 5 32 32
T AT A FATEEIGE . SD KR4 TR S T334 Lz 2 )G, SRASUR Longa 28448 L il K00 Hh 2l fikoAs: 28/ F5 8
¥ (middle cerebral artery occlusion/reperfusion, MCAO/RO BT , S 4 AT 22 b ATV 4, FHl 72 i 40 U FE T A7 s KA TUNEL
Ye 3L E AR AR T s SR AR R AL (HE) Ytk il SUm ARk KA ELISA € M3 H MR SR FE A
F-o. (tumor necrosis factor-a, TNF-o). FZlIffi/r&-6 (interleukin-6, IL-6) F1IL-1p 7K°F; KH qRT-PCR ¥l AidZH 4 TNF-a.
IL-6 Al [L-18 mRNA #i%; K Western blotting i 212345 135 B (protein kinase B, Akt). B2t Akt (phosphorylated
Akt, p-Akt). B KE4HMSE-2 (B-cell lymphoma-2, Bcl-2) F1 Bcl-2 #H5¢ X Z54 (Bcl-2 associated X protein, Bax) fHHH
. ER O THEE AN 30 FETERSY, A EIIHFMILZA TR YT CIRT EE AL 467 4, R 0EERT 55 1. KEGG % & 4
Iy M7 2% B IR e AU LBE-3-85  (phosphatidylinositol-3-kinase, PI3K) /Akt {553 /2 4 94N L% HT CIRI (ISEEHLHIZ —. 2>
TR IR, 2 VAR 7 o 3 B VE A Ao S5 A% O R EE S5 1) Akt] 5 515 5 55 3 WS K 7 3(signal transducer and activator
of transcription 3, STAT3). #:3%[AF AP-1 (transcription factor AP-1, JUND. RFA KK F 324 (epidermal growth factor
receptor, EGFR). Ziffifiiy# 1) p53 (cellular tumor antigen p53, TP53). TNF Fl IL-6 £ LG BCNFE 45 636 it
WL RN, MM REYS GE CIRT KRAPZ ThEES (P<<0.05): WA ZUEAEIA (P<0.05. 0.01); ML
SRS s PRI A BB T He 2 (P<<0.05. 0.01. 0.001); FEARIMEH TNF-0. IL-6 Fl IL-1B /K (P<<0.05. 0.01); P&
TCANZHZ s TNF-0n IL-6 F1 IL-18 mRNA ik (P<<0.01. 0.001): 3HnZLZ1+ Akt FIBERRE/KF (P<<0.01. 0.001) Tk
i PI3K/Akt {5 5@ 8%, - L Bel-2 HEARE (P<0.05. 0.01. 0.001), Fifl Bax & H&KE (P<0.05. 0.001). £ig
A% L7 AT R I AR A 22 50 8 X 2 38 B8R YT CIRL, HLH| 552 Aktl. TNF. IL-6. IL-1B S54 H RIS 4% PI3K/Akt
&5 AN SOE A I TR .

KHRIR): ARz RGBS -3- s/ R e B {5 SR, A, e B
AN BRI, PR, TRIER, BEANRE, HERE

FESES: R285.5 XEkFRERE: A NXERS: 0253 - 2670(2022)16 - 5052 - 14

DOI: 10.7501/5.issn.0253-2670.2022.16.015

Mechanism of Danggui Buxue Decoction in intervention of experimental cerebral
ischemia reperfusion injury in rats based on PI3K/Akt signaling pathway

SHI Ya!:2, LIU Wen'-%3, LIU Xing-de!, SONG Xin-li"-2, LI Xin'-2, SHU Wan-fen'-2, ZHANG Gan-chun'-2, QIN
Qin" 2, WANG Hong-xin'2
1. Guizhou Medical University, Guiyang 550025, China

RS EHER: 2022-05-17

ESWB: EXRERRFIETITE (82060704); SR IhA M5 h 2l I K VOG- G HH (B#EA KY F[2020]006); 5/ H1E
REFH B TR RO IR G PR 375 8[2019]70)

fEZ @ A W (1993—), %, WiLBFFA:, BT R 2R SRR JT . Tel: 18285148380  E-mail: 328697640@qq.com

HBIEEE: x| 3 (1969—), 5B, WLASIN, #Hig, W7 RATEHEARSHHAIM . E-mail: 642771631@qq.com



FED 20224FE87 $53% H 168  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 16 * 5053 »

2. Guizhou Traditional Chinese Medicine Processing and Preparation Engineering Technology Research Center, National Miao
Medicine Engineering Technology Research Center, School of Pharmacy, Guizhou University of Traditional Chinese Medicine,
Guiyang 550025, China

3. Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To explore the interventional effect and related mechanism of Danggui Buxue Decoction (243 #M fli%) on rats
with cerebral ischemia reperfusion injury (CIRI) based on network pharmacology combined with in vivo experiments. Methods
Active ingredients in Danggui Buxue Decoction and targets for the treatment of CIRI were collected from databases, protein-protein
interaction (PPI) network was constructed, gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment analysis were performed; Key targets and main active ingredients were selected for molecular docking by
AutoDock software. After SD rats were given nimodipine or Danggui Buxue Decoction for 2 weeks, middle cerebral artery
occlusion/reperfusion (MCAO/R) model was established by modified Longa suture method, neurobehavioral scores were evaluated
And brain tissue infarct size was determined; TUNEL staining was used to determine the apoptosis of brain tissue; Hematoxylin-eosin
(HE) staining was used to investigate the pathological changes of brain tissue; Levels of tumor necrosis factor-a (TNF-a), interleukin-
6 (IL-6) and IL-1p in serum were determined by ELISA; qRT-PCR was used to detect the mRNA expressions of TNF-a, IL-6 and [L-
1p in brain tissue; Western blotting was used to detect protein expressions of protein kinase B (Akt), phosphorylated Akt (p-Akt), B-
cell lymphoma-2 (Bcl-2) and Bcl-2 associated X protein (Bax) in brain tissue. Results Thirty active ingredients of Danggui Buxue
Decoction were screened out, 467 targets and 55 core targets of Danggui Buxue Decoction in the treatment of CIRI were obtained.
KEGG pathway enrichment analysis showed that phosphatidylinositol-3-kinase (PI3K)/Akt signaling pathway was one of key
mechanisms of Danggui Buxue Decoction against CIRI. Molecular docking showed that main active components in Danggui Buxue
Decoction had relatively stable binding activities with core targets such as Aktl, signal transducer and activator of transcription 3
(STAT3), and transcription factor AP-1 (JUN), epidermal growth factor receptor (EGFR), cellular tumor antigen p53 (TP53), TNF and
IL-6. The results of animal experiments showed that Danggui Buxue Decoction improved the neurological function damage in CIRI
rats (P < 0.05), reduced the infarct size of brain tissue (P < 0.05, 0.01), alleviated the pathological damage of brain tissue, reduced the
apoptosis index of brain tissue (P < 0.05, 0.01, 0.001), decreased TNF-a, IL-6 and IL-1p levels in serum (P < 0.05, 0.01), decreased
TNF-a, IL-6 and IL-1 mRNA expressions in brain tissue (P < 0.01, 0.001), activated PI3K/Akt signaling pathway by increasing the
phosphorylation level of Akt in brain tissue (P < 0.01, 0.001), further up-regulated Bcl-2 protein expression (P < 0.05, 0.01, 0.001),
and down-regulated Bax protein expression (P < 0.05, 0.001). Conclusion Danggui Buxue Decoction may treat CIRI by acting on
multiple targets and multiple pathways, and its mechanism is related to affecting the expression of Aktl, TNF, IL-6, IL-1f and other
proteins, thereby regulating PI3K/Akt signaling pathway to inhibit inflammation and apoptosis.
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ZRIE S AL DU &M (2,3,5-triphenyltetrazolium chloride,
TTC, b5 0719A21) M HLATERAEVEAFIR
A KR A4 M/ 2-6 (interleukin-6, IL-6) ELISA
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MCAO/R) BRI, BRIl 2 h J5, /NCoAT i 2
DIV S FRREE SRR, RS R34 7 V8 28 DART %
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H 5V 2R = o 45 A0 T AR i 810 e T AR
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AR TN, TR TR
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2.2.8 KELFEH TNF-a. IL-6 A1 IL-18 7K Ff1ll
€ Fi& ELISA &GRS U6 A I K BRI Hh TNF-
o~ IL-6 F1 IL-1B 7K.
2.2.9 RT-PCR il KB IL-6. TNF-a F
IL-1f mRNA Fik  BUSA KR, %85
U IR IUE RNA Jf5 % cDNA, #1T qRT-PCR
T A ERV R A IR AR AR, T
YIFFHIREE 1.

F1 514975
Table 1 Primer sequences
B P8 (5°-3") PR AN op

GAPDH F: ACAGCAACAGGGTGGTGGAC 253

R: TTTGAGGGTGCAGCGAACTT
IL-6 F: GTTGCCTTCTTGGGACTGATG 102

R: TACTGGTCTGTTGTGGGTGGT
TNF-o. F: CCGATTTGCCATTTCATACCAG 232

R: TCACAGAGCAATGACTCCAAAG
F: CCTGTGTGATGAAAGACGGC
R: TATGTCCCGACCATTGCTGT

IL-1p 218

2.2.10 Western blotting Ml € i 4121+ Akt. p-Akt.
Bel-2 1 Bax HEEIE KR HRIRER S A K
SN ZHZABTRE, I NG R R e R E . B
FERZE 10%+ e 505 FREN-5R T4 IS BR A Fie vk
2% PVDF I, M 5%BNEY# ) TBST &/ 2h
Jei» BB Akt (1 2 5000) i p-Akt (1 :
1000, %t Bax (1 : 50000, %t Bel-2 (11 1000)
A3 GAPDH (1 © 1000), 4 CHFE LR A~
Pi, W E 2 ho A ECL TIERE AR, H
Hif& A, F Bandscan 43T/ A K BE(E (UL GAPDH

HNAZEHD.

22.11 Gt otk B A SPSS 26.0 i
TS, X £s R, KB ERT 25t
B AH R 2 R () 2 . R Mann-Whitney £558,
XEAT ALV ATIES S . B 3
{E K ¥ i GraphPad Prism 9 #X {442 il

3 #R

3.1 GEMRRS RBEH SRS

TCMSP $5ER R E] 212 AN 8
CRAEY A FE Coral bioavailability, OB) =30%.
25t (druglikeness, DL) =0.18 §iik, 152]5K
(120 AMAEPERSY, VA 2 AN HERGY . Bl (H
[E 24 ) 2020 FERRANSCHR, K350 53 B 9N 5 2L
7t Feit 30 AMETERSY, LR 2. 8IS HE IR
SRR, 193] 695 NGRS HE A, 5336 4 CIRI
FHOGHE i o i 55 B 4T, 1921 467 AN 254)-5 00
FE[FIE pAE R T AMILZ TR TT CIRT S 7EHE A5
3.2 PPI &R

NTIRBBIE AL TAERNER, ¥ 467 1
TELERE 2T PPI 4K 1) TSV SCAFF A Cytoscape 3.6.0
BT 0T, TS (1D KT 2 59
i (2) [FEREKT CCy BCY JEER 1 5. ik
AR 554, BN MIAFM Lz IR YT CIRT )
AR SN, WE 1. AR, K
LT 20 PR SR N ORE B, T TR, LR
3. PRONIXUCHLSNAE PPI MWL AR BN B IR
F, 7E¥RYT CIRI H AT fg 4 E ZE AT
33 “TEMRA-HERRT W%

IR - AR T 2 LI 20 %2
LA 497 AT, 1926 5534, FEIN B R 2
Iy ZELEMME IR R ST 2 KM L ZE T
B HEATHER, HEZHT 10 BITEER ) WK 4, W H:
VEJ9 4 IHFMILZIATT CIRL MISEER Sy, T
R
34 GOINEEE&ES

GO Uige B4R E/R, & P<0.01 ik
J&, 433 1087 %% GO 5 8, Horh AEpid 72 (biological
process, BP) 795 %k 73 ¥ Lfié (molecular function,
MF) 192 %%, 4ifgZiRk (cellular component, CC)
100 2%, 43 AEHUAT 10 23047 AT ARAAL 2], WL 3.
BP FEW K G ARG TIEE. RNA RS
B 11 J5 h 7 HREs iR . T AR A% . G s
THFIETEME . RIERNTE: CC FEW KR
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Table 2 Information of active ingredients

WS o r i

wE)

OB/% DL PubChem CID

DBT1 MOL000211
DBT2 MOL000239
DBT3 MOL000296
DBT4 MOL000033

DBT5 MOL000354
DBT6 MOL000371
DBT7 MOL000374
DBT8 MOL000378
DBT9 MOL000379
DBT10 MOL000380
DBTI11 MOL000387
DBTI12 MOL000392
DBT13 MOL000398
DBT14 MOL000401
DBT15 MOL000403
DBT16 MOL000405
DBT17 MOL000407
DBTI18 MOL000414
DBTI19 MOL000417
DBT20 MOL000422
DBT21 MOL000433
DBT22 MOL000438
DBT23 MOL000439
DBT24 MOL000442
DBT25 MOL000098
DBT26 MOL009290
DBT27 MOL000358
DBT28 MOL000449
DBT29 MOL000360
DBT30 MOL002201

mairin
jaranol

(E8 L=y

55.38 0.78
50.83 0.29
36.91 0.75

(35,85,9S,10R,13R,14S5,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-yl]- 36.23 0.78
2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol

FRFER

3,9-di-O-methylnissolin
5'-hydroxyiso-muronulatol-2’,5'-di-O-glucoside
7-0O-methylisomucronulatol
9,10-dimethoxypterocarpan-3-O-B-D-glucoside

(6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6 H-benzofurano[3,2-c]chromen-3-ol

BR A XN i

TERRIEER

S H I

FHICHH 1

WEHH I

PR I

W IV

Wi P

BER W

th 2Ry

FA
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Fig. 1 PPI network screening map of key target proteins
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Table 3 Topological parameter information of core target proteins
FF5 BH BC cc FEAH 5 HH BC cc BEfE
1 STAT3 0.038205 13  0.947 368 42 51 11 TNF 0.01325428  0.72972973 34
2 Aktl 0.026 39536  0.857 142 86 45 12 IL-6 0.01284407 0.72972973 34
3 JUN 0.026 19720 0.830 769 23 43 13 HSP90AA1l 0.01554676  0.729729 73 34
4 EGFR 0.020 950 66  0.805970 15 41 14  ESRI 0.00998305 0.72 33
5 TPS3 0.01261680 0.760 563 38 37 15 STAT1 0.01373434  0.72 33
6 CTNNB1 0.016 96308 0.760 563 38 37 16  EGF 0.00997597  0.72 33
7 RELA 0.016293 61 0.75 36 17 HRAS 0.009 56544  0.72 33
8 VEGFA  0.016 67083 0.75 36 18  ERBB2 0.01097239  0.701 298 70 31
9 MYC 0.01193946 0.739 726 03 35 19  PIK3RI 0.011 61146  0.701 298 70 31
10 SRC 0.010 53445 0.739 726 03 35 20  MAPKI 0.009 144 18  0.692 307 69 30

B2 “EMRS-FER-RRT M

Fig. 2 “Active ingredient-target-disease” network

x4 XEBEMRSER

Table 4 Information of key active components

Lk W& A
DBT25 #ilfz % 159
DBTI9 T 7 115
DBTI2 T“Wft& 111
DBT29 [z 92
DBT26 58 57 4 i 78 %) W 91
DBT6  3,9-di-O-methylnissolin 89
DBT17 EEHH 86

DBTIO (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro- 81
6H-benzofurano[3,2-c]chromen-3-ol

DBT30 AN 78

DBT20 11IZEH; 71

- HHPEVE . ARTAE; MF EERE R E R4S

5
& ZRIRT (adenosine triphosphate, ATP) 2%
A E AR 22 R/ T8 A TR/ BRI i 1 55 . AR

AR S CIRT VR /& 2 BEAE FH 4G 3.
3.5 KEGG @BiEoHh

KEGG 74k, 4 P<0.01 k)5, 3
33 229 ZIEBEEE R, 7T 20 B WE 4. BFEEHE
. PI3K/Akt {5 5B A 2202 0E & A B
(mitogen activated protein kinase, MAPK) 15 518 i
R PRR A OB B Y . Ras 15 5B
b, Pt CIRT e AH SR IE S A PI3K/Akt {55 38 7%
HEHZ O S TS EE T I E B PRI
VBN G S22 ) LU0 90 E R
3.6 SFXIERIE

X, RS HER R IEYE S R
FISER R SRR EE, Wl S s, &l
| AX 45 A RE /T —21.42 kI/mol, Ui B %Rk
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positive regulation of transcription from RNA polymerase I promoter

AGE-RAGE signaling pathway in diabetic complications
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Fig. 3 GO function enrichment analysis
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Fig. 4 KEGG pathway enrichment analysis (top 20)
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Fig. 5 Molecular docking results
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o SEAYREAFES G0, A, A PyMoL X

PERS IR G5 RAEAT SR UL 7 A WL 6, Rl S HE A

Z IR I T RS A A A S AR e

3.7 HYIRMIAXT CIRI KR AHE TN EEIR 5 A 7200
N5 Pron, SIRTFARAEL, BRAK R

(6aR,11aR)-9,10-dimethoxy-6a,1la-dihydro-
6H-benzofurano[3,2-c]chromen-3-0l-VEGFA

ZAT N BE TR (P<0.001), fHZThfEH
e HEAA LI, Jé ST 4R 2 b i)
L EAIRA KRS NP IR (P<
0.05), KB UFHM L AT LLEGE CIRI 53 B K B
PR T RER -

LI Z5M)-HRAS

El6 &Moo FIHRERAMMAE

Fig. 6 Visualization processing of partial molecular docking results
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F 5 HJFMMAX CIRI X E I &R 5 RS0
(Xts,n=12)

Table 5 Effect of Danggui Buxue Decoction on neurological
damage in CIRI rats (X £ s,n=12)

51 /(g kg ™) PEAT o)
ESN — 0.00+0.00
it — 3.154+0.94™
JEE SIS 0.032 4 2.30+0.49"

S VEESNI (M7 5.84 2.85+0.72
11.67 2.31+0.78*
23.34 2.424+0.90%

Exti4iti: "P<0.001; SHEBILLLE: #P<0.05 *P<0.01
#p<0.001, R
**P < 0.001 vs control group; P < 0.05 *P<0.01 *#P<0.001 vs

model group, same as below tables

BFA R e 5.84 11.67 2334

MIFFMILZ/ (g kg™

3.8 LYW ;AFT CIRI X B IXHESE EmAR A 2200

WK 7 i, RF AR K R Z 9 R W 5% 2
AR AR IO, AR R 2 A R 2 2 L 30 A S %) A A
Be, MFEAELZ RIS (43.7614.56) %. SHEAIEL
B, JeEHL TR B B PR R UK ZE R (P<
0.05); 4UHFMALZ 57 B 4 I A5 A 26 B 5k P A1
(P<0.05. 0.01),
3.9 YU MAHXS CIRI AR XELFIERSH
=AU

W 8 Bz, BT AL K BRI ZH 23 40 i 45 4
e, RUEBHARE, MEFEE; HRXMSET
ML IR, TR TESRSE ., 2 P4 HIR i Bl
2 I 4 L 84 2 o AR £ o 2 2 5 I X T WLER BB

50 1
40
30

20 -

IRAEBE /%

10 =

0 T

RFAR B s~ 5.84 11.67 23.34
MIAFMILZ/ (g kg ™)

SXIRA R " P<0.001; S5HRALLE: *P<0.05 *#P<<0.01

Hk

P <0.001 vs control group; “P<0.05 #P<0.01 vs model group

&7 ZHYF%MDIAXT CIRI KRRIEFLEIRASNE (X+s,n=06)

Fig. 7 Effect of Danggui Buxue Decoction on cerebral infarction area of CIRI rats (X + s, n = 6)

JeF

RFA

LKA 5.84 grkg! M4ARMIL 11.67 g-kg™! 24IF%MIL 23.34 g-kg!

v ST S g
b A L l) 5 s
Spatel Pl £ o
cf’ B N TR s
A LA GOR S G ¥l
Vs TSy Py
Ry G e Z
e Gedlanin B O
L R e VR,
T SE ao oyl NG I R SR
e e AR A T R e e /é?vgl

A-MZITTIIE BTN
A-neuronal death B-glial cells
8 ZYA*MMAFS CIRI KR FNBLHIEEWAFNE (HE, X400)
Fig. 8 Effect of Danggui Buxue Decoction on histopathological changes of brain in CIRI rats (HE, x 400)

RAEHE S ] B R A2 00 S WY &, R AL e LA
LI, AR, MBS, AR R A
fEIE I, SRBUAE rh SR WA /N SRR A5 4 4
A, SRBUAL A BB 22 ST AR VE IR AL, 7 L5 240 ffa 48
Ao SRRAIMEL, $4s AN SR EIE S
WG RIS, BARRIUN B X IR SEIEAT i %,
AP TORNEIRGE, WA B AR A

3.10 HYIFIFHXT CIRI KGR AXLE LD ZRARET-RY
)

TUNEL L85, fE2OGRMET T, 46a5% A
T4, SO MEZ. WK 9 FiR,
AU W] LA MOAZ AR - G to TR 4 5 ML R R R T
BRI BAZHET MR EE W B €
BANERNE 6, SEFARLM, BAIHINH
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BFA e Je S

- - - - - 50 um

MM 5.84 g-kg™ HIARMILZ 11.67 g-kg™t 4% 23.34 gkg™

9 HYFAMAHFS CIRI KRB LA THIFIMR (X 400)
Fig. 9 Effect of Danggui Buxue Decoction on cell apoptosis of brain in CIRI rats (x 400)

6 FHEXFKALMATE (X+s,n=3)
Table 6 Cell apoptosis ratio in brain of rats in each group
(X£s,n=3)

2H 53] 7 /(g kg™ TATH /%
BFER — 4.6610.63
it — 28.2142.68"*
JE FLHF 0.032 4 9.71+1.12##
MUAFMLZ 5.84 25.13+£0.95*
11.67 21.0740.54%
23.34 17.404+1.18%#

T REZTHE (P<0.001); SHEAHMEL, &4
2y R B E R (P<0.05. 0.01. 0.001),
3.11  HYIF AR CIRI AR M5 S TNF-a. IL-6
0 IL-1B 7K FRIF2 0

Wk 7 piw, SERFEREME, BRI KR
JEH TNF-o. IL-6 Al IL-1p K FEZFHTE (P<
0.001); SR, 424 IMIE S TNF-o
KPR ZPEL (P<<0.05. 0.01), JE 5 P2 A4 5

£ 7 Y)IFMAHF CIRI KRR MLES TNF-a. IL-6 0 IL-1p 7K FHIEME (X +s,n=6)
Table 7 Effect of Danggui Buxue Decoction on levels of TNF-a, IL-6 and IL-1p in serum of CIRI rats (X £ s, n = 6)

2H ) HE/(gkg™) TNF-a/(pg-mL™") IL-6/(pg-mL™") IL-1B/(pg-mL~")
BRFER — 116.454+21.959 44.155+5232 20.289+2.615
it — 156.976+14.899** 58.239+3.565" 31.521+2.573"*
JE B 0.032 4 134.146 £16.259% 51.385+5.503" 27.187£3.055"
XY RN 5.84 138.390 +12.427* 53.230+4.585 29.015+2.949
11.67 134.040+8.321* 52.452 +3.650" 27.555+2.827%
23.34 131.693 £10.102%# 52.306 =+ 3.480" 27.598 +3.207"

Mz EFE A K R IE  1L-6 AT IL-18 /KF
BERE (P<0.05).
3.2 HYFFMIAF CIRT KFREKELEF TNF-a.
IL-6 1 IL-1p mRNA FikAIE20H
W 8 fr, SIRFARAAMEL, BAIZH KR

HA TNF-a IL-6 F1 IL-18 mRNA Fik/KFH) 53
ﬂﬁ (P<<0.001); SHAYAAALL, &2 2520 K U

ML TNF-a. IL-6 A1 IL-18 mRNA Fik /K151
BFHE (P<0.01. 0.001).

3.13  HUFFMAXF CIRI KFRAEXELF Akt. p-
Akt. Bax. Bel-2 ERFRIERIEN

Wik 10 #1159 fivn, 5EFARAMAL, BAH
KM Z0 p-Akt F1 Bel-2 & [ #K A /K535 4
ik (P<<0.001), Bax fEHEKRIEKFEEAS (P<
0.001); SHERIHLLE, &425HKRMAZ p-Akt
Al Bel-2 & HRIEK TR ZET 5 (P<0.05. 0.01.
0.001), Bax HHRIEKTEZFFEMK (P<0.05.
0.001),

£ 8 LA MMAXT CIRI KFRFKLALE IL-6. TNF-o 1 IL-18 mRNA FRiLRIEN (X £5s,n=23)
Table 8 Effect of Danggui Buxue Decoction on TNF-a, IL-6 and IL-1 mRNA expressions in brain of CIRI rats (X £ s, n=3)

, mRNA X RIiE &

o 7l /(g ke ™!

) Mg ke™) L6 INF-a IL-1p
RFER — 0.99610.012 1.08140.071 0.89940.088
it — 7.543+0.319* 7.798+0.659*" 6.11010.086™*
JE b 0.032 4 4.66940.962## 4.28440.234### 3.236£0.268##
EVSEL N (1#7) 5.84 5.3651+0.323% 5.81240.091%# 4.04040.327##

11.67 3.966+0.079%#
23.34 2.54010.345"%#

4.623£0.1427%
2.458 £0.175%

2.742+0.244%%
2.361+0.204"
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Akt

p-Akt

Bax

Bcel-2

GAPDH

6.0 10*

6.0 10*

2.1X10*

2.6 X10*

3.6X10*

BFAR

BA RS 5.84 11.67 2334
HFMILZ/ (g kg ™)

B 10 RABKFKEL Akt. p-Akt. Bax 1 Bel-2 HEHRILH WB E

Fig. 10 WB of Akt, p-Akt, Bax and Bcl-2 protein expressions in brain of rats in each group

£ 9 HYFFMAXT CIRI KFAKLEL Akt. p-Akt. Bax # Bel-2 EEFEHFM (X+s,n=3)

Table 9 Effect of Danggui Buxue Decoction on Akt, p-Akt, Bax and Bcl-2 protein expressions in brain of CIRI rats (X £ s,

* 5063 »

n=3)
; B AN Rk
PR /(g kg™
HA AR g ke Akt/GAPDH p-Akt/GAPDH Bax/GAPDH Bcl-2/GAPDH
TBFAR — 0.680+0.058 0.53540.036 0.244+0.076 0.75340.031
iR — 0.763+0.067" 0.119+0.036™*" 0.85740.049*" 0.16940.025*"
JE B 0.032 4 0.71740.042 0.493 4+0.019### 0.438 £0.065### 0.600 & 0.047##
M UAFMLIZ 5.84 0.731£0.029 0.248+0.041% 0.72540.053* 0.31140.093%
11.67 0.72240.032 0.32540.021### 0.565 £ 0.065## 0.432 40.044"
23.34 0.67940.046" 0.44540.022### 0.450 £ 0.061### 0.597 £ 0.029##
4 i M FEAETHI AR . OB S S2ET 0w . I JE

AL P 2 v A R R D RERRRS L IR LA
A B A . A E B IHRR AT A
Ik TP A o 2 o 17 B B 248 bR, AT T s e
2yWiaT T ORIV o AR R VR YT Bl
PR AR, (HBEAE M WK MR AN, H 5]E
FEE CIRL. HAl, SRISER N . b ibae
AN FEIETT SR LA B A 259 7VEBY . TNF-a.
IL-1B+ IL-6 s&4 CIRI [ R A AR J 2 UIAH G AR
RN R AP 1, ST JORE SN R SSBE R 3R
LWL, TNF-a. IL-1p A1 IL-6 7] B ABT A
CIRI FEE ELEL 532340, 730 g IR W], )34k
i T fe F EaE i Akel B E F AP-1
(transcription factor AP-1, JUN). ®BAEKRKE T2
& (epidermal growth factor receptor, EGFR). #ffifd
fiJg H i pS3 Ccellular tumor antigen p53, TP53).
TNF 1 IL-6 S5i% 088 509AY7 CIRL. [FIRT, 4R pysk
e IR, MHFMILAH R B IMIE  IL-1B. IL-6
A TNF-o 7 B8 FEA, S TNF-a IL-6 A1
IL-1f mRNA KiL/KFEEFK. SH0fRIRR
B, ML RE I IR A D RE SR, D

IS5 7 TH R FEBT CIRT IEH

KA FUIE T 25 253852, R I BT 4 3 %M
Pt CIRL B “IE 1 o -HE S 7 2 ], alid
K A AL, R IAAMILA T 30 Fh AR
TR, P R oR L R B R S
TR 3 BRI A G0, G54 SCERF B
RS, TERAE 20O, B S R TR ] £ R 138155
AT RS 2 IIAMILZ BT CIRT 3 B 245 2550 i 3L 7

KEGG M & £ iR, 4% Lz ) GeiE
A PI3K/Akt. MAPK Z5(5 S8 K541 CIRI
Ve . b, Aktl. JUN. EGFR. TP53. TNF fll
IL-6 % 62 MZLHE S EET PIBK/AKt 5518
B, fEN— KRB TE SEE, BUE
PI3K/Akt, FIAEZNHYE 152 2101, ZBRifkT)Re4S LA
S, DT ESCE o st I PR P 5 e 22 e 4312
HOR AR L AEYE R B, PI3K/Akt {5 58 7E CIRI
RAFEEAE M4, Akt 2 —RPUATIATR T, 1E
N PIBK/AKt {55 0BG A% O RN A%, 24 Akt BEFR L
JERERT Bel-2 AR, HAHiHT-EE Bel-2
FEMLRART I, IEI 40T, Bax &AL
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T, & Bel-2 KIEFHI—R, Mg e
WS, Bax W] LLEHBIZRRLANE A, 640 3R
C BB IEMAEFET . thoh, HTRERE
HUF Bel-2/Bax Ri1A, #E#E, Bel-2/Bax {HIIF
ST RGN ScUe, AR TR, ERARK R
M 23, AR T fR BB i, p-Akt/Akt
Bel-2/Bax i 2 FEAIG, 1724 V%M 37 AT i 38 B IS4 i
A48, LA p-Akt/Akt Al Bel-2/Bax, W44
AN Y7 T REIE I 0TS PISK/AKt 15 5 3@, #k—
9% Bel-2 # Bax SR RIS, KU T/ER MRS
CIRI, HIBUAIE T WXE% 25 F A T 45 5

2R F5 A AR TS SR SR AR AL BE VB T G AR )
%, R FEEANVIRY] . IR IEHGE M. 4
AFMIATE R SANILAREER Ty, TR B R
RAMEIE . 28R, IV M s . BA
AR AREMAMS), B A5 O O 5 AT
VIPGAESE, WFFLER B T4 MLz PRy CIRL 14
S L2, KR LA A 4y XA
YISEES, OO M IFFMILZETT CIRL AL
FTWEIT, BAER T 2HUaRNMZ 2 Ry 2 R P
YERI B R, £5 Bhk R Longa 2k 4232 & il ) CIRT
KRS, UESE S A %M 97 AT Lo i 775 PI3K/Akt
B A 9 RE SRR D i ZH 2R A R T, A
TR K BRI 2 2R A 5 9 24 VA4 Lz Bt CIRT 1
BRI TR LR -

RBAR AV FERNTAEF R R

SE R
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