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[ Abstract ] Objective: To investigate the protective effects of Fangji Huangqi Tang ( FJHQT) on
ischemia-reperfusion (IR) cerebral injury in rats and provide experimental evidence for clinical application of
FJHQT on cerebral ischemia. Method: The ischemia-reperfusion model was reproduced by cerebral middle artery
occulation for one day. The model rats were randomly allotted into five groups as following; FJHQT 20, 40 mg -
kg ™', model, sham and positive drug group nimodipine in accordance with the neurobehavioral scores qualified.
After being administered orally FJHQT (crude drug, 1, 2 g+kg™') or nimodipine (2 mg -kg™') for continuous 7
days, the cerebral infarct size was observed, and cerebral Na®-K ™ -adenosine triphosphate ( Na®-K*-ATP),
peduced glutathione ( GSH ), catalase ( CAT ) activity and inflammatory cytokines interleukin-6 ( 1L-6),
interleukin-18 (IL-18), and tumor necrosis factor @« (TNF-a) levels were measured. terminal dUTP nick end
labaling (TUNEL) assay was used to determine apoptotic cells in brain tissue. In addition, immunohistochemistry
and Western blot analysis were used to determine the expression of Caspase-3. Result; Compared with the sham
group, the activities of Na*-K " -ATP, GSH, CAT were decreased in brain tissue of model rats (P <0.01). while
inflammatory cytokines IL-6, IL-18 and TNF-a were increased ( P < 0.01); furthermore, apoptosis level was
significantly increased, and the expression of apoptosis protein Caspase-3 also was significantly increased (P <
0.01). Compared with the model group, FJHQT could increase Na®-K"-ATP, GSH, CAT activity (P <0.05,
P <0.01), and reduce IL-6, IL-18 and TNF-«a levels (P <0.05, P <0.01). FJHQT significantly reduced the
degree of apoptosis in brain tissue, as well as Caspase-3 expression (P <0.05, P <0.01). Conclusion: FJHQT
can significantly protect against the cerebral ischemia, involving in reduce infarction area of ischemic brain,
decrease apoptosis, oxidative damage, inflammation.
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WA B AURIER 22 07 ), Al T B 2 L
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A SR AIT Y s b7 O B X R il 5 ol - 12 45
UiBA Y ER L, H AT % G A ¢ FIHQT 4
i st P R A A BT TR ZE R T SRk
1) /0N B RN v gl Jhio A 2 T e i A5 Y AF 5 FTHQT
X i 55 1. 12 45 403 1 5 )

1 ##

L1 Zh¥ 90 KUt SPF 2% SD K f (280 ~ 300
g), W q il SR S WA BRA R, B IE S
SCXK(37)2013-0003, sh¥ oM, 12 h 2
R, (22 £2) C, A BMPOKERE .

L2 A% IXS1 AU W (H AR BObR I i
#] ), Spectra Max 190 % £ 3j fE il #5 {X ( Molecular
Devices A, H ) , TG-16M I & = 5 # 2 % 5 .0
Bl I LB R A FR A 7)) ,164-5051 AU AL 3K
A ( 25 [H Bio-Rad 22 @] ) , Tissue-Tek TEL 5 2H 21 £ 3
B (H A Sakura A7) .

L3 0 B Na®-K™- =R AR (ATP) Il
W& (5 20131213) 36 J5 AU 23 ot H Ik ( GSH) 12t 71
& (15 20130425 ) , 3o S Ak U (CAT) 350 & (it
520130427 ), W H w5 HE R A W) TR A 5T T,
ELISA 325 & 4% 1/ 3% (1L) -6 (4t %5 20131003 ) ,
IL-13(4t*5- 20130914 ) F Ji 983 R FE K - (TNF-a )
# & (4t 5 20130914 ), TUNEL i # & (it =
20130522) , pg st LA A W RHE R A IR |, S dit Bl
Caspase-3 Pl (#t5 sc-8304,35[H Santa Cruz N H] ),
JE B 4 o R (il AR R 25 A BR A H i S

1203917) , B & HE R VH B R (TP 0 2y
AT ,2,3, 54540 = 53 pU & e (TTC, 13 5 - A
YR A RS A LS 20120106)
2 Hik
2.1 FEfhHl% B % (FJHQT) i 12 g,
BEELS g, AR 9 g, H 6 g4 BRGM A K. KR
RGO e IRAL T H ] (B B R TR
4:5:3:2) R4 A 8 A Y K Bl AR L 2 U, 1
W2 h, B IR IOR 20 A5 BT, B VT 25 A X
VR U AT TR M E 2 g 24/ mL
CJF7 Mgl ) o $RICY oA B 2 6L B 8 v b sl A
wHEHETSE SR 1.63% ,0.57% ,0.06% .
2.2 WL B IRSCERT AT SR, s s b
WL N S 21, A2 12 H 8 F AR 4 (Sham) | Jigi i ifit 75
WL (R4 ) FTHQT {5 5 ) ik 4 (3% 4 24 i 3
H 1,2 g-kg ), BHEXS BE4H JE B (2 mg-kg ') .
TEVE > A4 5 A e UEATE B 45 25, Sham 20 5 40 4
U T A 0. 9% A BIER K R 1 R, 3L 7 d,
2.3 Y SRR AR s
SEEHT R RAS & 12 h, | IR K . AR TR B 35
10% /K 4 %8 (10 mL-kg™') T LRI, M EME &
A By RIS R B, BRSH IE b O, AR Y 43 85 A £
B bk BN B Ik AN Bk Lk E 2 . R LA
FARL LI S WK AR — 43 S A0 F0 B bk (840
kS A BN A2 S mm 4b) o L3k ok B
T 251 P 3l Ik IR P 3R D] 0L 3 O, T B R 30 bk 2 S Ak
PEO 2 3 mm AbAT B 1 B £ 2R LA B
Z i E A 0.24 ~0.26 mm (K5 em) Hfi A
(18 +2) mm K&, 7 Jo ¥ 50 4 3 bk i (] fa 2% —
FLE R E 2 h SRR MR T 24 by EAR
KRR 7RI AN , AT FR A . RIGHEA
T AATIRE AT ARk E . RIS 24 h BEfT
FT R BERIE Sy o KT A B R BB AL A4
2.4 FEIIRETESY AR SCHR[ 8 T T4 A e HE AT
TEAr . 0 4% KEGEShIE %, T & gt 1 4
R BESE A P ZE R 52 4%« KRR i 2 M0 % B A 53
Oy KRB 3 5 i ZE B 54 4% R A 2R R RS
REEHCATE. BT 3,4 419K RBEHLS 4 .
2.5 JRAESEIRBINGE  ELEAZ T dJE R R
S IO, B - 20 °CUKAR 2 15 min J5 5 6 R U T HEAT
PR (2 mm), L 0.2% TTC Y% F 37 C M CIHE
30 min, L) 4% 3 BC 02 B P E . 4060 I
IRZELZL, e AL X . BORS A HLAA IR 9 % i 14
Sy HT TPP 43 BT R BE X T AR o5 ot 00 A 18 L 1 4
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2.6 Western blot ] IF Caspase-3 £ ik VIR E
i3 24 it A T A A8 SURIT IR £ L, A 13 000 1 min ™' B
L 15 min J5, b5 W UL BCA B K 0 55 8 1 vk BE
SRIG LA 50 g 240 /UK 8 45 i Lo AR LL 10%
SDS-PAGE % i 3 H FL UK 5 W vk 5 . FH 5% ) i
NEWs Ky £ A 5, im A — 4 Caspase-3 (1:500) F B-
actin(1:400) ,4 Cif& . DL TBST PE¥% 3 KJa , A
FR o E ALY B bR 0 B —90,37 CHMTFIHE 2 h
ECL 26T #4706 g . RHER RS
O RETIT DL IPP SRR 3E A7 Fir b 45 WO B R 40 (8 43
Bro PBS WA BIPERT IR
2.7 RPEHAIME Caspase-3 Fik KA it 58 L
R 2 20 T80 G G 4% 2 R H R AR [ e 12
h oK (ZHRGE W AR YR (4 pm) . R
RUFH A SABC kA AR & e o FL AR5 3R ™
WAL IR B4 E. KU 5 Caspase-3 —$i (1:
200) 5 E 4 CH R, BEIRIG UL =037 CHAU T IHE
2 h, BERPYL € DBA {0 JRRZFE YL, R H A0
PR DT A M Y e, PBS AR —Pu/E M M
X, RIHEIMRCR B &R G R R e A AL EHR K
IR BENLREE 5 DA EH S, R TPP E{R 2 #r
A Caspase-3 WG A,
2.8 MEAAEI T R DD R RIS O T s
5, LA 0. 3% H,0, T B N I8 M 3 501k i 05 1k

PL 5% BSA E i J5 , B BP in A TUNEL 51 &R &
W, 76 37 C &M REOLIEE 2 h, 2R 5 W &% 16 5
POD, 32 F5 & 30 min, DAB & {8 4 Je ik
F o Olympus R R K R, 155 TUNEL AH X} % ik
AR CPHR PR PE R IR AT R A ) o

2.9 fZH4 Na*-K*-ATP,GSH, CAT ¥l ¥ &
A 6 FLIBrk A 5T, 11 3 HH A2 ) K fik 20 4L vk
WA TR A1 . ABUA 3R AE AR IR #5002 000 temin ™
B0 10 ming, BICEVEW, BB E EP H &M, R
Pl & UL A A5, AT I 414 Na®-K " -ATP i,
GSH & & ,CAT & a4,

2.10 RIEHEFHME  ELISA M IL-18, 1L-6
TNF-a 85 o HLAAR S BR 4 3 500 & d B 2F 47 34
100 wL fifi 20 2 13 W A ELISA Mz 4L, 454X
FE 450 nm AbEEHURE S AL RORE R AR 4l
PrifEfh it 5. ER 3 I,

2,11 itk BELL x s R, R SPSS
16. 0 ARGt 50 B o 20 41 8] B0 He 3 B IR &R
22500 PIZHIR L « KB, P <0.05 SH A 4t
3 &R

3.1 X /R REUGEESE AR B 2 ZEREHE 7 d
Jei o A 21 R BRUAY d  0) fii 2 U B T R R = T
Sham 4 K (P <0.01), 7E43 2§ FJHQT (1,2 mg-
kg ) BB SEHT 2 mg-kg ' 7 d T, A AE T AH ]
BN, mAEAERE SR (P <0.05,P <
0.01), W31,

%1 FJHQT xfu#EFER,Na*-K* -ATP, GSH, CAT M (x +s,n=6)

Table 1 Effects of FJHQT on cerebral infarct size, Na*-K*-ATP, GSH, CAT (x +s,n=6)
. 7 4 1 B T AL Na*-K*-ATP GSH CAT
A Jekg ! /% /pmolDK | + mg~'+h~! /pmol - L~ /U-mL"!
Sham - 0.14 0. 11 5.13 £0. 47 69.77 +8.27 17.58 £2. 44
LY - 27.43 +2.30" 2.93 +0.26" 46.12 +6.58" 8.16 +2.52"
FJHQT 1 18.72 £1.76 4.27 +0.51% 58.39 £7.72% 12.46 +1.88%

2 9.22 +3.18 4.89 +0. 49% 63.03 £9.15% 16.72 =2.05%

JE B - 2x10°? 5.89 £1.42 4.95 +0.53% 60.55 +5.94% 16.22 +1. 94

;45 Sham 4 HEE"Y P <0.01; HHIMAH D P <0.05,” P <0.01(F£ 2 [).

3.2 FJHQT %t Na®-K*-ATP, GSH, CAT [ 5 Iy
5 Sham ZHAH I, AL AUZH Na* -K ' -ATP fifi, GSH, CAT
TR A (P <0.01) . i AR & FIHQT FiJjg
5 - #RE BB R R Na* -K " -ATP fiff,GSH, CAT
£ (P <0.01), Z55 3R], FIHQT A 2k 35 kt if 5 3%
(1% fiE £ 1 18 ok i AR 4 1 A4

- 136 -

3.3 X} TUNEL JT-(52m  fdk i o] 5| 2 fh 28 oo
AR T, I IR BT . AP 1 AR 4 R A A 2200
JA TR 5 5 T Sham 41 (P <0.01), Wi 4255,
AR FTHQT e 53 57 #5 ]t 25 B AIG 0 7
JE(P<0.01),

3.4 X I/R KRB Caspase-3 RKIKH MW #55



21 B 12 1)
2015 426 H

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 21,No. 12
Jun,2015

T PR 22 20 M 5 Caspase-3 5 F 2 BLIR AR B (O TR
%ﬁ*—m(@ 1)0 Ej Sham éﬂ*ﬁ tt,*%ﬂ?ﬂqjﬁﬁf@m N
Wik i E W L2 (P <0.01), 1457 FIHQT =¥ Je 5 i

Sham FJHQ 1 g-kg™

Caspase-3

HAXFRIEIKE/ %

| e

SF7 d J5,Caspase-3 T HE AR FW /D (P <0.01),
Western blot 43 #rts i /s [FIFE A 45 R (&1 2) o 453 3%

W], FTHQT 7T B s i 5 i) 4 T4

FIHQ 2g-kg” JB#iP 2mg- kg’

m Caspase-3
O TUNEL

Sham

5 Sham 41 &Y P <0. 01 5S4 14 P <0. 01

1 EEALTEN FJHQT X5 344 Caspase-3 #1 TUNEL AT &M (x +5,n=6)
Fig.1 Effects of FJHQT on Caspase-3 and TUNEL apoptosis of hippocampal tissue by immunohistochemistry (x +s,n=6)

A Sham 8% FJHQ-20 FJHQ-40 Jg3iitiF

Caspase-3 _

- actin

Caspase-3/3- actin

JEE T
2mg -kg'1

Sham  FiRY 1 2
FJHQ/g kg™

5 Sham 41 45" P <0.01; 5#EI4] 4> P <0.05,% P <0.01

2 Western blot it FJHQT X5 5 40 242 Caspase-3 (A) and
B-actin(B) BRIE (2 £5,n=6)

Fig.2 Effects of FJHQT on Caspase-3 expression(A) and gB-actin
(B)in hippocampal tissue by Western blot (x +5,n=6)

3.5 XPRIEFEFHEN  FEHATEINER S, 51K
FARZH L A, A5 A 20 KRR 20 2R b 48 E AL TL-6,
IL-18 #il TNF-o it Bl 8 b (P <0.01) , 5#iA

HPHBAES T 1,2 g-kg™' FJHQT o J& B2 ¥ J5 , 5k
ML K BUIK 26 20 4 5E R 7 IL-18, IL-6 Fll TNF-a HY
FRMBFERM(P<0.01), WE2,
4 itig
FIHQT 2 ih [ (4 B3R ) 1 2 M )5 31, 15 5
P00 0 X 4 g o 1 36 97 T R
TE By I 0 30 I A5 B0 ) S B W A B L, %
HBTE B AR CH B 4 k2GR . WSS BOR B
C B0 M A 9 B T D S R R e o)
BT 50 i £ i S5 PR i), T 3 6 P 5 L K e T
P 98¢ 06K i 0 Jk 1t m 3L 7 M S0 T R Wl T UL 7 O N
5 IR B R R S 5 R T DL o ek
L R A5 47 R R 2 4 e ot X 6 5 B i g O B
WA LPO a1 5 3 1 A s B LT 4 7 50 Dok 2/
RS ek At I e o G 2L 0 v 44 48 007, % JR k1
BB . ABFIEY FIHQT BA 3 1 ok %
i S5k o 458 5 4%
A8 A IO 2 I e 488 A v ) A G B IL AR 2
#oﬂmﬂiﬂuﬂwﬁﬁ%§%¥%§awﬁﬁ
SRR AR 7, 7o L S R 1 R B L
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%2 FJHQT 3 K RERMANA R KR FHFM (2 +5,n=6)
Table 2 Effects of FJHQT on inflammatory factors of ischemic brain tissue in rats (x £s5,n=6)
F &= IL-6 1IL-18 TNF-«a
gﬁ%u 1 1 1 1
/g kg~ /ng-g” /ng-g” /ngeg”
Sham - 81.5+8.3 63.3 +£13.5 33.1+8.3
H Y - 182.4 +10.2" 144.8 +9.7" 87.3 +4.3"
FJHQT 1 144.6 =11. 4% 95.3 +11.6% 47.6 +7.5%
2 97.2 £7.6% 76.4 £8.3% 36.1+6.1Y
JE 5 b 7 2x107? 101.7 +8.5% 69.2 +10.4% 39.9 +4.5Y

=G e 2 P O HAT AR & 09 3 R R 2 A R
1 AWEE Won FIHQT Af i 3 48 w5 fik 1 ki 41
Z1rh GSH,CAT JF ¥, & W] FIHQT T g 5 ik IfiL figi 2
2 B AL N SR A

FE Gk LGRS T Na ™ -K " -ATP i1 PEREAL,
e AT B RS . AR B S 45 R R FIHOT fig
B E PR Na ™ -K " -ATP i 1% £, & 57 & FJHQT 44
TG 2 2 Na* -K * -ATP 35 4 B 2 & 1 J2 5
M, XA ATRE S Pt A e A OC . X 2R
SRR K ATP A Ui 38 B0 A7, 1T 48 i e A AR
W FE LA T 2RI AN [A] W7 i ATP (IR o 2k {4
I A % e 1 240 B PN T M AR A R A ] B
TR S O B PE TR 8 B

A& RE SN A 72 il ke 1 453 49 1) B AL 2 — o TR
WS BT A ZHERERFS 50, e IL-
6, L 2B TA Ry 2 2 P e o 00 s 463 R B Y — > R
AT R L P R Gt i IX R 2H 4R 2R IR BT,
IL-18,1L-6 Fll TNF-o 1y 7 5t B i 3 & , M FJHQT A
ASCRE /) B 45 B3 [, X6 B 453 4 A DR AP AR 3 1 3
AR TL-18, IL-6 #1 TNF-o (19 & &, X # 78 FJHQT
PRAF R 453 1 1 1 FHAIL I 7T 18 5 98 4 k1L DX 7 48 0 2
INE= S

A AL e AR R AE R AT LA ] K p
ZITMET, M AT ., Z2ES TS5
T-FE J¥, Fb W Caspases % [ B &K & 7 0 5 F
Caspases-3 & £E W) K43, 75 i i 1 A 28 40 i 0 1
hEREHEENEN . EEENUI T & B, FJHQT
S 3 A AU M e o 2 2 g T R L O B T
Caspases-3 [ 85 K1k . X478 FJHQT Hit i Bk ifiL 1
5 BT TAE A

ABESE K B, FIHQT A i 38 5 58 O B M ke 1l 5
VRE VR 0 0 M A, AT S 2 R AR B s L T L
s AR A RAE SN o A BIESE I R 4 ] FIHQT f
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