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o OE: B WEEEMR R /KIRY) KA RERA RN S B SRR ) X R Ml o~ 05 2 DR T I
0 i fb S B B B T 43 (connexin 43, Cx43) FRIAMEW . FiE BRI KAV KR 3o ERAL, it
SD KL Bl T AL, BRI, BEMTEZKIED4 (800 mg/kg). SVAEMTRAL (44 mg/kg). S FIZAL (50 mg/kg)
SICEBEE A (80 mg/kg), EELLig 4425 7d, FREZ 1R, HE YO MM H VRIS, IR 4RI E A (GFAP)
G g GNP M LTI A %1 ; GFAP/Cx43 Hafs ¢ YRR Y el Cx43 Kik; 92t RT-PCR Al Cx43 R KL,
GEE REAVAE K BB X A TR H b, GFAP. Cx43 R R EARIL B (P<0.01). BEMEZKIRY L3
ANERERAL CRAEYII. ST SRR ) AR I e i K SRR i e A X AR A e H (P<<0.05, 0.01); BEAIGHR I
FIEAFIX GFAP K Cx43 2K, SHEHRE (P<0.05. 0.01). £5i8 WM RHAKIEY LA ML CRAEYI. RSB,
SRR ) S 0 T A e TR AL, TR Cx43 3Rk, PRI I X AR A A
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Effect of active fraction from Huanglian Jiedu Decoction on activation of
astrocytes and expression of Cx43 in cerebral ischemic penumbra
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Abstract: Objective To observe the effect of water extract and active fractions from Huanglian Jiedu Decoction (HID) (total alkaloids,
total favonoids, and total iridoids) on the activation of astrocytes and expression of connexin 43 (Cx43) in ischemic penumbra of rats after
focal cerebral ischemia. Methods The rat model of middle cerebral artery ischemia was established using suture-occluded method. The
male SD rats were randomly divided into Sham-operation, model, water extract of HID (800 mg/kg), total alkaloids (44 mg/kg), total
flavonoids (50 mg/kg), and total iridoids (80 mg/kg) groups. They were ig administered for continuous 7 d, once daily. The
histopathologic changes of brain in rats were observed by HE staining. The expression of GFAP and Cx43 was detected by
immunofluorescence assay and RT-PCR was used to detect the gene expression of Cx43. Results In the model group, the number of
neurons in ischemic penumbra of rats was significantly decreased and the expression of GFAP, Cx43, and Cx43 protein was obviously
increased compared with Sham-operation group (P < 0.01). The three active fractions from HJID (total alkaloids, total favonoids, and total
iridoids) could increase the number of neurons in the ischemic penumbra of rats and decrease the expression of GFAP, Cx43, and Cx43
protein obviously compared with the model group (P < 0.05, 0.01). Conclusion The active fractions (total alkaloids, total favonoids, and
total iridoids) could inhibit the over activation of astrocytes and the expression of Cx43, so as to protect the neurons in ischemic penumbra.
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SR VRN L A AR S, A S804 ek p e L s
DX R L L P e i~ s A DX AL R, IR PR VA 97 1) 2
H B PR RO Dz g™ . S IR sl e
10 5 A I A 8 G PR A7 3 R A 6 T B A DK B R R 3
POREEMMEN . BRI M) A7 75K e LLSE B
EHER M 43 (connexin 43, Cx43) Jy gy Ealir) 4%
BUEH:, 15402 R A By, TR K I fe ik
R, BT, SRR AN M AR K Cx43
FIA A SK Bl 1L I X280 AT T B A F
TSP

B il R Y R SR L e B AT R VR T A
JRISY 2R ST Dol o > 5 4 DX 2L M SR 4 s e %
Cx43 1ERT-TRAE 5, BRIV SOE MR R Z /K 3 S 3L 3
NGB CRAEYIBL. B, BIRIEREGE) BT
vk if A FH B o
1 #8
1.1 Y

SPF 2 SD Kk, HEPE, A 320~350 g,
FH b 5 Y18 R ARSI SRR R A T, 24
HHRAESS SCXK (52) 2012-0001. ShiaFELE B 4B
BERL RS2 Sy SPE 205206 %, Shseit ¥%
JEVFATHES SYXK (JING) 2010-0020. Zh¥7ESKE
B E G 1 E IE AT S8
1.2 @5

BOEAR R KR BRI 3 NERGTAL (R
GEC7/L T NSY Y U TIS$2 T AT I EE s e 5 e Vey S o
B TR AL . SOEMREA WA T A R: T
HE9g. WA 9g. M 6g. HET 9g. KEEDKAK
RN 20%; B EPIBRCA K SEIGHE D-151 25748
B g, ZIK-95% LBV 0 4y O 20 BN
48.50%, FEEROA EOEM . KA. NEE
CLEYTD: B /KGR E D-151 &7 A8 He b
I, 60% LB > (BiEsr4ch 32.22%, F%
AT R TASAT . DA SRR B R
SRR G R K BEBORL SP825 Wi # i, 30%4
BRI 2> RS> 0N 43.08%, T E R 2 AE T
e BB PR . e ). N RPUR
T HEMR M2 11 (GFAP), Millipore 23l ; Hdit Cx43,
Abcam A H]; Alexa Flur488 #5ic L=EPT/ M i IgG
Dylight594-1L1EH4 1gG, Hdb it e R A
H$Eft; RNAprep Pure Zh#JZ4H 215 RNA U]
%+ RNase-Free DNase I i 7% SuperReal PreMix
(SYBR Green) il £ Al TIANScript cDNA 25—

BRI, R AR TR A F $R 4
1.3 48R

Centrifuge 5810R {=id#i¥4 2Ll (Eppendorf,
J=[E); ASP 300 4= A sl /KHL (Leica, 74 [E); Eclipse
W) W AUBE (Nikon, H A); NIS-Elements Basic
Research % KAEDHT 240 (Nikon, HA); 7300
TSI ¢ 6 58 5 PCR X (ABI, J2[E); Mastercycler
pro i PCR 1 (Eppendorf, ) FlALARASIN 5
4; (Molecular Devices, F2[H); ImageQuant350 #E
W% 248 (GE Healthcare, 3D,

2 HE
2.1 DARGH

WA 25 BESE IR B ) 5 AR I DR 25 25070 £ 4 B
KA E PR T /KT BOKIEY) 3 AN BEAL
25 25505 . BOEMEEE /K B- YK 25 25550 A >4
TR R, 1 g - G AT 425 5 g,
KL ZiaN 800 mg/kg. A ZGHAMA RS2
IR AFNEME, HWEMRH BBV gt &
T HEZ R 90 g, KA EN 44 mg/kg; S
1 g a2 80 g, K2R 50 mg/kg;
SIS 1 g TETTEZ R 50 g, KRG 2R
b 80 mg/kg. LI A BENL K 6 4 BT AR
BIRA . KPEA . DAY DA, S
Wk, SRl 11 ). GG 2 h %45 2540K
g 4528 1 IR, &R 24 h 15 ig 4525 1 IR, ELL%
25 7d, BER 1R, 45250KFR 0 0.5 mL/100 g. BT
AN, BIMA ig AR ERIK,

2.2 KERAAMERERMRE A &

S W S0 R 2 A 1 P 3 K K b B K M g
(MCAO) KAMEGRIMAERL HEME SD KB 10%7K %
SUREIRRIVE, AMEM [ e, H TRk, 454l 3)
JokAE o FNERA B RK, K TG A FE [ Sk 1) JE e 2k
(F4% 0.265 mm) B TSUAZNNK 18 mm, LRSI
Ui, HEA K. BFARAKERRES, (RGN
MBI AR S, AHZERIN BNk, ARrhy AR JE 2™
WAEHIE 24~25 °C, KERMAMRYER(E 36.5~37.5
Co £ K BUBRIETE IR 5 R 2SS SRS, A
LR S 2 AR e (CANBESE R Aoy Ihe s AT 3B I
v - B3 B P D) 2326 A SRR AT 5
2.3 EFREEI
2.3.1 HE Bl 2wy 4kt
PL 4 30, JRIFER, 4%2 5 0.1 mol/L #
TRZZM (pH 7.4) Lo WHETE I g, T8 E HEVE INF[A]
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60 min. fF[EE RS> G, FFAEUK, YIERRAS X5
4 mm HZNH, AR, U5, 3T HE 4.
I 2 B ARBE T 4 45 21 K SN 2 4005 B 2 O
NIS-Elements Basic Research {5 K4E 70 #7 % 4cxt
BRI EAE TR B2 R Sekz NS 5 AP0 il
2T

2.3.2 GFAP %fi gt M LU T 40 i i 4L
FEEE WD) R AU A i 35 i 21 234 T el IR 3% 48
P OF 2 pm), Wb 28 22 S IR AL B (1)
Y b, 78 60 CildAH T BT . R Al
JEREAAT GFAP Jetty, AR ERZ M = VB R
20 min; —$T GFAP (1 : 600) 4 CH¥H 48 h; Alexa
Flur488 #ric IgG (1 :400) #GHEH 2 h; DAPI
A o Nikon %% Wi F W %%, NIS-Elements Basic
Research EIMGCRAL 51T 22 48 43 B il 0 ~F- I Al DX T
Fe 7 RAeR NS 5 MET GFAP e 98t
2.3.3  GFAP/Cx43 35 98 56 XUbr 44 (A M 22 K AL
TEIR AN Cx43 ik AWy SFr B IR Eh e
WEHEE 20 min; —HT GFAP (1 : 600) 2 Cx43
(11007855 4 CHEE 48 h; i Alexa Flurd88
Fric L EF/N R 1gG (11 400) & Dylight 594-111 -
PihR IgG (1 800) WEILHF H 2 h; DAPI /1 Nikon
WG EE M %E GFAP/Cx43 XUy BH 4 41 g,
NIS-Elements Basic Research K%K RS0
M P A X T B 2 R sekz e 5 SR
Cx43 RPN .

MAIE 44 mgkg !
E1 BEXREMMTAMN R RELFEERE

Fig. 1 Histopathologic observation on parietal cortex of ischemic side in rats of each group

R 50 mgkg !

2.3.4 SERF RT-PCR 3l Cx43 JEKHFRIA 2R
RNA 250 6 18 B A5 32 HOK S s o ) T - iz 2
Cleifi 2157 X)) RNA. #4l RT-PCR 71 & Ut
B4 B cDNA. PCR 5% tH KI%E TakaRa A ] 45
B-actin FEHI K 150 bp, 1E A SI AN
5-GGAGATTACTGCCCTGGCTCCTA-3’, 2 [r] 5|4
#5114 5°-GACTCATCGTACTCCTGCTTGCTG-3;
Cx43 WK EN 129 bp, EHGIWFEHN
5’-GGAGATTACTGCCCTGGCTCCTA-3", X [i175|4)
%14 5°-GACTCATCGTACTCCTGCTTGCTG-3,
PHESAFH 95 C 5 min TR, 95°CL 105, 52 C.
30s, 72 C. 30 s, FL40 MEFR. el Soik iy
OB B, ATE S FEIN B-actin g S0, 2744
(CARRIGIAIRMED For Cx43 FEPIFHX RIS R
24 FitFRIE

T BRI L X 5 K, SPSS 11.5 Giit 4 iF
HHATEARGE T M, 4] EL AR FH B DR 28 07 22 00T o
3 #R
3.1 AR A R AN 4E 4R IR S O B2

HE Y0808, BFEARLUN R4 45 0y 52 3%,
PG TOEAE, JAUCHEW, TEAIER . BRI RS
oK K A2 70 R I S A0 O IR AR K, L 7K i B
o B YA DR A L T R R I . A K M
o SRR LE, SOEAMR #R /K S AT G Cig
AR SRR IR IR 2K R AT X
[ iR G 2 e, AR IS, W 1.

SAFRHRERERE 80 mgrkg !
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BUG AT R B, B, SOE MR AR K4
W) e AT R A 20 KBRSl ot 2 W5 5 DX b 48 01 4
BT ARAHBRD (P<0.01). SEEMEZK
$eW AL 3 AN R AR BRIt - B A DX T )
B R TR AN 2R T T B AR R 4 2
(P<0.05. 0.01), W% 1.
3.2 FPRNERI$EE T X 2R RAME AT

GFAP g 32 S5 I 1 2 T 52 o 40 e PR i 1
Fric¥). GFAP it )5, GFAP BHT:4H i
EBOR A 470 nmy KK 490 nm 44+ T 2
SR, MBI, SRR R AE T
A, KSR A K IR GFAP BHPE 2T 4 7 i - 5 417
X AT LU A TP, HL AT o oA s 1) K5 BT F v A
e, B TS R R, AR K BRI K 2 AR
TN M GFAP Rk FARAMH B H (P<
0.01); HOEMERAA R CRAEYIIR. B
SINETERS ) ZHOK R Tl J 2R R e A% Al GFAP
RIS AR T (P<0.05. 0.01); H5{&
FARALLE:, ARV B AR K R 52
FE5et% NN GFAP KA 1G58 (P<0.01), &

BT A

BAEY, 44 mgkg!

B2 FHEARBRMMIIHEE GFAP FikHI Y
Fig.2 Expression of GFAP in parietal cortex of ischemic side in rats of each group

3.3 XMEMRRAM Cx43 RIS
GFAP/Cx43 i 9 e br e e, TEBER K
470 nm. KHPEK 490 nm 54F N GFAP FHEAN
RIS, AR BEK 540 nm. REFHE K 580
nm 55T Cx43 RSN 2L 9. Cx43 [

F1 BEEBRSFHKEYREEPEBALN A ER M A R 5 1
FBHFXHETHEREN (x£s5,n=4)
Table 1 Effect of water extract and active fractions of HJD
on number of neurons in ischemic penumbra

of rats after cerebral ischemia (x + ¢ ,n=4)

. FHE / T )2 / FseAZn /
ZHH

(mgkg')  (mm?) (I'mm?)
PR — 413849947  45.06+10.09"
e — 20.63+2.07°°  19.63+ 3.59°
IKEEY) 800  32.25+547°%" 27.19+ 59744
SEYIR 44  27.83+3.82°%"  26.69+ 2.94°4™
Sy YLl 50 28.63+6.93%%"  24.69+ 3.16°%"

PSEZN 80  27.504+3.89°%" 25934 4.5344™

ST 50 mgkg!

ST ARMLE: “P<0.05 ““P<0.01; SR "P<0.05

"P<0.01, F#H

“P<0.05 ““P<0.01 vs Sham-operation group; P <0.05 ~P<0.01
vs model group, same as below

T R SE 20O R TR R 2 GFAP ikt
BTFARLHE FIH (P<0.01), {HE55H Al GFAP
Kk HETARALRTLES 2= 558 WK 2 Fl
%2,

IR 80 mgkg ™!

PEAH 5 SOIR 0 AT, H GFAP A#AE I B i) 3 e £ %
Ao SRR BRI 7 d K Bk L X Cxd3 Rk
SRAN, R BIRRAR A1 E L R I o 4 0 A 2% A2 B AL
BBl . KB a RN, B
TRIAUK BT B R R TN Cx43 RILE BT
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F2 BEEMREIHKEYREGBEBLX AN ER M K R 5
HBEHX GFAP RIEMFN (x+5,n=4)
Table 2 Effect of water extract and active fractions of HJD
on expression of GFAP in ischemic penumbra

of rats after cerebral ischemia (x + 5 ,n=4)

i / Drtiific
20 5 . o
(mgkg ) Tt & 2 FEretx
BFER — 61.92+ 33.26" 130.16+ 33.33"
i —  466.97+210.69°" 401.361+181.25""

270.06+162.42°"" 334.28+129.35""
216.56+173.67°%" 313.13+£115.20°*"
173.60+ 99.30°%™ 154.25+ 96.32"

KIEE ) 800
AV 44
ST 50

SRS 80  214.75+122.06°%™ 160.90+158.42"

BFA

MY 44 mgkg !

B 50 mgkg !

AR EREE (P<0.01). FIEME /KM H:
BHERAL CRAEYIR. B SRR Cx43
TR B2 Nl (P<0.01), FUET-AR4IAH
teoegeit 2 2 m. i LI 3 fiEk 3.
34 MERMFRETXTMHER Cx43 mRNA Fik
RpA

W2 B-actin. Cx43 JEA A 5 dh ey o m—
g, BEE Cx43 AFERMEY 1. Bl 4 R B,
BT ZH K BRI B2 J2 Cx43 mRNA FkBR T A4
W3 (P<0.01). &M 7K S AR
AL CRAIE. BN IR 21K R
JZ Cx43 mRNA KA A I 2 i (P<<0.05.
0.01). ZiFRNF% 4,

BIRNERERG 80 mgkg !

3 FHEXBRRMMIMERE Cx43 RIZHIWE

Fig. 3 Expression of Cx43 in parietal cortex of ischemic side in rats of each group

4 i1ig

U AN i 5 i 0 2 M A7 AE 35 2 40
Ml M EAE A, DAgERrhs RN IR e . W
SR HT HE Yt Bl fr, RIhshikie2E 7 d
R Rt 2 B A X A B 7 5 M DX 2 J5i 44 Jif K o ¥
s TS I AN ) L 0 A 2 T [ 4 e e 2 = A
o R, MEBRMA G AR T8, 64551
FEC T4 PR B A o SR T Al R A ) e 22
TR B A Y, R ) N S S BRI B
B AR S AR S, Sz rp e 7 B iR ol ot A R e i
ST XA IO EL H k>, S AN M 22 45 4

B GFAP RIXHE =K [, Cxd3 SoBe S N ] k4%
5, [N Cx43 FACER I, 458 48R, RIRIK
JRAN I A« Cxd3 2RI AR L i - 1521y DX A 2 4
MR A AR R . TR R, TR
240 Y 2 85032 3 Ty i 1503 g R I~ I X AR 22 T U
TESE TS UIMOG . — 7 TR TR 54 i (4 i
P TARERE BT 15 5 20 1 AT 0 [X A% s 42
X, SRR g sers, Sy,
i 2 157 DR TR B s B 5 0 ATP BEAACHE
PoJst R A SR T o 4 T R A A P
JEIEIE B T O R T A, BRI
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x3 BEEMEIHKEYREGBEBRLX AN ER M K R 5
FRTHX Cx43 RIEMFM (x+s5,n=4)
Table 3 Effect of water extract and active fractions of HJD
on expression of Cx43 in ischemic penumbra

of rats after cerebral ischemia (x + 5 ,n=4)

s Fiilke) PRI
iV _ —
(mg'kg™") TR J7 )2 ez N

BFAR — 63.75+24.40"  7536+2233"
i —  108.241+18.90°" 108.27+34.92**
TKIEE 800 62.85+38.47"  68.97+24.51"
SZE W 44 77.80+18.79™  83.69+33.39"
%L T} 50 61.97+26.49"™  77.74+38.24"

IR Tk 80 72.99+18.88"  56.52+21.93"

x4 HERSFHKEYREAYERGIAXERM AR
M EE Cx43 EEFENEM (x+s5,n=4)
Table 4 Effect of water extract and active fractions of HJD
on gene expression of Cx43 in parietal cortex

of rats after focal cerebral ischemia (x + s ,n=4)

4151 FlHE /(mgkg) n Cx43/B-actin
BFR — 6 0.73+0.24"
e — 4 1.63+1.23°
IKAEH 800 5 0.63+0.47
KA 44 3 0.67+0.12°
BT 50 6 0.44+0.26"
SIS T 80 4 0.3820.12"

(2 U s R R e T BRI Y G R
B2 H OO DR A e 1 2 1 e DX A 28 o0 A B R
o HIRE LR, Cx43 BTl w0
J R T Cx43 3Rk, WM B AL i dshe 1l ASE 7R B0 12 6 1
DR A P2 P AN (o E L

T I R Y R I R AT R IR VR T AR
MO, AR Szt 48 SR Ah, R OB MR KR 3 AN T
BERAL CRVEYITR. S SR EER ] ki
Ja e P M e o K B A 2890 B A A, 488 i o > IS
WX AR O H . EFR, RIS
IR Je 3 A R 2o r 0 i P e 1 > 1 A DX
FEIR T4 o 52 o v Ak, i Cxd3 JE. ARk,
IFi) IR 2 1) 38 A B 9 ek 2B A ek 2K R o ) B
H7IX Cx43 JEA . T A RE 2 TIHAE N, GFAP
TR BRI A I B A, (R AR
ok, R, SRR ARV EE L R TE R T
M IE PETEAL, RIS O R ERT, LA

BT sl it~ i o DS TR e A M P B A, b
PRIEGRE B i A e e AR B A

DAEWTFUR W], SRS 5 4 R 32 2 3L
Ji o3 /INBER T I T A B AL (SODD i
PEL BRI ] (MDAD 7KP R A4 i 45 13
RN, BT R 4 S R A ) B X
e AL e 4 S0 AL 2 ot A A e T v R AT ]
(RS RNY, FERTRRC Ca®' i, (RIERIA R A
70 FIEMN; HOE MR RERG S E AU
T HTaAAGT], FTARS A b | Rl 2 2 45
BP0 Rk, S A U B LA -y T
TR A AL, DG BEATR R 4545
GBS 5 53— 5 T ] RE A a4 A A s A it
FEWEAL, T-Hl Cx43 3Rik, @ B2 T s i
GEMULERL, JRA A AR RIED T AERAE FO
(U ESHMIBEGEATE

S Hk
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