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Abstract

AIM: To explore the mechanism of pre-
moxibustion inhibiting cell apoptosis and
protecting gastric mucosal damage.

METHODS: Thirty-two healthy rats were ran-
domly and averagely assigned into 4 groups,
namely control group (group A), model group
(group B), moxibustion groups (group C and D,
pre-moxibustion at acupoints and non-acupoints
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respectively for 8 d). The models of acute gastric
mucosal damage were established by gastric
injection of absolute ethyl alcohol in all the rats
except those in group A. Western blot was used
to detect the expression of cytochrome C (Cyt-C)
while immunohistochemical method was used
to detect the expression of heat shock protein 70
(HSP70), apoptosis protease activator protein-1
(Apaf-1), Caspase-9 and Caspase-3 as well as cell
apoptosis in gastric mucosa.

RESULTS: As compared with those in group
A, the expression of HSP70, cell apoptosis index
(AI), Cyt-C in cytoplasm, Apaf-1, Caspase-9, and
Caspase-3 contents were significantly increased
in group B (2.93 + 0.29 vs 2.51 + 0.22; 3.52 + 0.77
v52.25 +0.53; 1.63 £ 0.36 vs 0.75 £ 0.23; 4.32 + 0.67
vs 3.44 + 0.86; 4.05 £ 1.01 vs 3.76 £ 0.82; 3.55 + 0.86
vs 2.35 £ 0.71; P < 0.01 or 0.05). In comparison
with those in group B, the expression of HSP70
(3.93 £ 0.36) was significantly increased (P < 0.01),
but the AI (1.53 * 0.45), Cyt-C in cytoplasm (0.97
* 0.26), Apaf-1 (2.24 £ 0.49), Caspase-9 (2.43 +
0.73), and Caspase-3 (1.97 + 0.61) contents were
significantly decreased in group C (all P < 0.01).
In compared with those in group C, the expres-
sion of HSP70 (3.35 + 0.34) was significantly
decreased (P < 0.01), but the Al (3.06 + 0.81),
Cyt-C in cytoplasm (1.45 + 0.29), Apaf-1 (3.16 *
0.66), Caspase-9 (3.33 £ 0.76), and Caspase-3 (2.98
* 0.86) contents were significantly increased in
group D (P <0.01 or 0.05).

CONCLUSION: Moxibustion may up-regulate
the expression of HSP70 in gastric mucosa, and
then act on the targets associated with mito-
chondrial signal transduction pathway to inhibit
gastric mucosal cell apoptosis and protect gastric
mucosa. And this protective effect is acupoint-
specific to some extent.

Key Words: Moxibustion; Heat show protein 70;
Cell apoptosis; Mitochondrion; Cytochrome C; Cas-
pase-9; Caspase-3; Immunohistochemistry
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fiHE
B H: 3593 R T A b a B A = AR A
B A6 REAR A 09 AL

Jrik: 322 R Wister K R AL A4, BP
YR (ALL), AL (BLL). X £ RA24(C
20)Fo ¥ R AER4(DA), MR, LR A4
Fa X RAERAKR AL RFAL LR d, WYL He
AR R RBYE, RLL. Ry,
REWMEARNKCEEET ZHNERRAERE
FEE R A AEAR . K Al Western blotik#am] X &,
B AERE 20 i &, F C(Cyt-C) 89 R ik, %05 284K
F kA m KRB AEBEHSPT0. F A6 40 e
B, ATHEALEATF1(Apaf-1). Caspase-9F=
Caspase-389 & A .

LR 5AZAE, BAKR F FEHSP70.
ik, B ABE n B R 38 #(AD), B iCyt-C.
Apaf-1. Caspase-9F2Caspase-34% ¥ 3¢
/m(2.934+0.29 vs 2.51+0.22, 3.52+0.77 vs
2.25+0.53, 1.63+0.36 vs 0.75£0.23, 4.32
+0.67 vs 3.44+0.86, 4.05£1.01 vs 3.76 %
0.82, 3.554+0.86 vs 2.354+0.71, P<0.013%
0.05). 5BaAak, C KK § 2 EHSP70&
i£(3.93 £0.36) 8 23 A (P<0.01), w28 it A o
364(1.53£0.45), LR Cyt-C(0.97+0.26).
Apaf-1(2.24£0.49). Caspase-9(2.4310.73).
Caspase-3(1.9740.61)¥ 2 F H1&(P<0.01). 5
caAaik, DAK R B A BEHSP70£:34(3.35+
0.34) 2 % B4%(P<0.01), 77 T35 %(3.06 +
0.81), Cyt-C(1.45£0.29), Apaf-1(3.16=0.66),
Caspase-9(3.33£0.76), Caspase-3(2.98 :0.86),
B %7t 3 (P<0.010.05).

i X £dd FAKXKF AR MEHSPT0
Foak, kAR TR T & AR 5 Sk %54
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ARG 09 VE R, X AR PR B A — 2
8 RAL4F 1.

KEEIE: Rk; HSPT0; AT, Lkl ARG R
C; Caspase-9; Caspase-3; ®EH b

5%, q05, BR RINEE, =8, BR, BER, T/
LRI HBMIEMIEHSP70RIX RN HIRBE TSR IAESE
SEEHNRIN. BRENBEZYE 2008; 16(24): 2689-2694
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1.1 A4 f@REWister K 320, MERES-F, 7R &
220-250 g, H#43-4 mo. M B2 shyh o
BEEIE AT sexk(#£)2005-0001). 4N
Hh g BH T IR VS R )RR I R AR AEfR
BEUL” WS mg-454), #ikE: 18 mm X200
mm. a2 RSB iR B HSP70HUA
Caspase-99if&. Caspase-3PUik. Apaf-1Hi/k.
Cyt-cPifR(NeoMarkers); A -5 2 414035
EERUH 4 A 7). Poly-I-lysin, 53 (ADAB
WA AL AL SR AW HE AR BR 2 H)); 0.1
mol/L PBS. TBSZr i (X #4524 w]). 40/
KR RE A S (KangChen, KC-415);
BCA A i & &R & (KangChen, KC-430); 4=
Y MAR &I 8 E 2 1 it AR ifE(Kang Chen,
KC-410); KC™b 2% KLk £ (KangChen,
KC-420). A=A H sk . A4 5558wk
KE. A HLEEE 820 AO0Y) [ Hl); DHG-
9246 A 1Y FoL FAE i B X R (1 TR 2 S e
5 B2 7]); MIASE= 22 B8 it R G (AL s
LR, AR B oL 2 s o B 2 AR
), FREAX(AEIE N — XS ); BB s R
HFRAAAERT ), FR( R AR A IR A
w)); B BT A Image J.

1.2 7%

1.2.1 F8F 3% Pra KRIZBENEC RS N
44 AR, BRERIA, C U4 7 hidl, DY & AR
T, B8 BN AL AL E BAU N T
SENE S SCRR[3]. AL HL 7O IS ST A
M5 2 = B [F— KPP & 2 AR 7. B
17O B EUCR T T 7MU 55 TR 1 emPF 282 [H]
AR 7S T K AR T U, A-BALAE RN
412930 min; C-DAL BRBCERAN AL, € AL 8YE,
W SN E T AR R A B, AR U AL
(EA%2-3 mm)HE ELEE B K B 77 Bl JE 7O i
0.5 cm, RUBRIER, BEREFCERZI30 min.
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F AR AL PSS RAGE, [BIFE 1E R, LA
8 d. ZBE8K, A AR IE e Ji ¥t K A R [ml 2, 24
AREEIK24 h. H9RB-DAIY LT K L 44
0.6 mL/100 g7tig 2 hifh e ot 2 i 4 4
T ALK BRI DA e 280K g, IS, 42
N I ATl N e T B8 N T ER )
A HUE T, K TR A 4L, E L
LRI DI S AR, A R
KA FTF, KA KMYET 3. F4l%pE
WU T RIE BN AN B AL A, FhrAH
FH BT R —/ML(Z5 mm X 10 mm), LS
FENGAFE T NHAUE, FHWestern blotJ5 %K)
MCyt-cHIRIE; R L P J)sha B 441
R4 g/LZ KP4 CE 24 h, Al
AR, H e A4k 5V ERTIIHS P70 Apaf-1.
Caspase-9. Caspase-3FI41 g -

1.2.2 HSP70. #mfe. /A =454, Apaf-1. Caspase-
9#=Caspase-3#ml: HSP70. 4l U yd 145 5.
Apaf-1. Caspase-9FfCaspase-3#5 K H] ez 4
Uk (D) AEERIBELSLY) (R4 pm).
KGR H U, B iERC E 3% H,0,% 10 min,
FERAKYE3 K, ()Y A AN0.01 mol/LIIMKNES £h 28
PO, AR e KON A T I S TR, TRV 10
min 20K (3)i I IE L= U B A, %
IR A20 min; (D)1 2 1258 BEI%HS P70
Z TR, IR A2 hy )WY £
PifleG, FEIRIE 30 min; (6)7 I H AR bR &
BEREON (3R TR, FIREE30 min. BR(1). (3)
AN, Hp A58 )51 10.1 mol/L PBSTE3 minX 3
K (HDABE M W, Bt R a6 2 AR R, (8)7F
REREE G, HPBSAE—HUrER X, 4n
LR T 42 A ] R T A i S A
FH,BH A ) bRV DA A R T s IR € 4
Fir, BHVEAN BT ECR FIMIA SEE 24 L 50 BT R 4¢
HAT I €, BE5K D) R BEHLE B AN = A5 LT (10
X 401%), VIS0 AR T B0 B (BH T 40 o %
IGEH R, B ASum’, HIMIAS R4 A 5%
SE), BTSSR, 4008 T s R e 41 i
FT-HE%(ADY. HSP70. Apaf-1. Caspase-94!
Caspase-3 8 [ B0 52 Ar S 40 a5 A
PN BURLIR, G T S B0V

1.2.3 #afie &2 C(Cyt-c) & LM 2 : KH Western
blot 7K. (DY) /NN . AT
(15 40 R0 1 1 T B R, SR, B 1S
min; 2)BCEBCA TARM. 70525 pLAsHEsh
2.5 WLAFMIRE & 2R Lo AL, F A
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22.5 pLABEM; (3)SDS-PAGEHLTK: 457 B e
(pH8.8)FIFJZ K (pH6.8), I HLIKZE I, |-
FE, HUK; (HE LR DIOKAC- I8 4R-EE e
-PV D F -8 48 IR A AR IR 7 2 P T A 2
30 mATEFRAAT T, 4 CHAE IR (5IBEAE5%
BSAW W EHEF A1 hPAS R 1 AR 45
A KC™MMb A KOG £ b 9 Al 7 46 Lo VR
A SO IR T RN S R E S min,
FBRad TR, R BRI AE P IR R 2 (8], LA
XU g . A sk IS b Al —Ff B 1 2 A A
NN ZEE. B RO A A ris S, JEH
Imagel 7 BT A & i BB e 2%t K BEAEL
Ak

SitF A i HdE FHlmean £ SDERIR, I
AT IEAMRR. fFEIESM 0, ZHER
BER A AIZ T 2253 HT(One-way ANOVA), 77 72
F+#H HILSDHMISNKIX, Jj Z=A 557 H Tamhane's
T28iDunnett's T3, NFAIEAS 4, KH
ZAMANTFEA T IR AT 5 (K Independent
Samples). I #dis 5 FHISPSS11.5 for Windows
AT REAT AL B

2 B8

2.1 XK A FABHSP70. AL Apaf-1,
Caspase-9feCaspase-3 & A 0% SALI LR,
B4 K B H & HS P70 T 5 (P<0.05), 1 &
JEEl B A T 5 BU(AT). i Apaf-1. Caspase-9
FiCaspase-33IAJTNH BT 51(P<0.055,<0.01);
EB4IA L, CALHSP703& 1k B 14 I(P<0.01),
Al. Apaf-1. Caspase-9HlCaspase-37ik I i
I/ (P<0.01); DALHS P70 AL T C41(P<0.01),
MMAI. Apaf-1. Caspase-9F1Caspase-37&IA M|
B E T CP<0.055,<0.01). LL 45 LR 6
KOTEREE )5, KRB REHSP70 L i, [A]
N 240 B T 2Tt =, ML Apaf-1. Caspase-9FH
Caspase-3KIAMZ . R L =H . BTk
Fa] DMK B E B BEHS P70 K350, (7]
I S # i Apaf-1. Caspase-9FCaspase-37
ST T (&L, ).

2.2 X RFA KR AL Cyt-c ik 4
e (1)BZL KB 3 2 540 o e st A Cyt-c 3k 1]
W TA4(1.63£0.36 vs 0.7540.23, P<0.01);
() HBAAIEL, CAHA M E AN L Cyt-c 5 H W]
BIH(0.97+0.26 vs 1.631+0.36, P<0.01); (3)D
KU BB Cy t-c & 50 s T C4H.(1.45
+0.29 vs 0.97£0.26, P<0.05). LL_ 45130 6
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BHERABFE L
MR B ) AR AR
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L ORE ¥ x 1 URWARSHEMIBHSP70, Al, Apaf-1, Caspase-9FICaspase—3FAMIELNA( x 10 N/ um?, n
AFRFERLR = 8, mean = SD)
A AL B VT & 3h AL
AR R OME R AL
Z‘i} }:"—ﬁj g}fg paxi:l HSP70 Al Apaf-1 Caspase-9 Caspase-3
x&@iﬂﬁ@i AZH 2.51+0.22 2.25+0.53 3.44+0.86 3.76+0.82 2.35+0.71
B A6 AR e BH 2.93+0.29° 3.52+0.77° 4.32 +0.67° 4.05+1.01° 3.55+0.86°
ATXEMESES  C 393+036” 1.53+0.45% 2.24+0.49™ 2.43+0.73° 1.97+0.61°
HF L AR R D4 3.35+0.34> 3.06 £0.81° 3.16 +0.66% 3.33+0.76° 2.98 +0.86°

e &, B dm e
. WG EAIK
X Sh kA E R B
IR At
# ik B B EE
A IR e U R RY
ST A puE.

°P<0.05, °P<0.01 vs AZH; °P<0.05, °P<0.01 vs B4; °P<0.05, 'P<0.01 vs C4H.
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- Ty R
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e

1 BEARBHEMBETRIE. A: A% B: B4 C: C4H; D: DZ.

A B C D
20 kDa--—---- - = o= e e Cyt-C
10 kDa
50 kDa
40 KDa — p-actin

2 ZRKEBMECyt-cRIX. A: AZH; B: B4 C: C4;
D: DZH.

K2 Brigls, BRI RCy e Rt TH i &
FSL L, ST B AT 404
Cyt-clIZeik(K2).

3 iTie

T AR T ] 2 o M Bk 1.0 B E BT 0
JULHIe i P AN s T otk
gifm 0 B U IR RN e X R A K BT 4
D TR TR R HAT P R T 4 e
e, thERHRAHFSIKRTEAR

i LRI B R H S PO A AL 1
(173 RS A 415 5 Sl s A k2 X711
FRAFE S ] P 4 v A LA

KT M T A Tk, W
PNEZ 8 RV S SR OB T e i b (PN e
FH T 20 i 5 225 AL A B A7 S, JF il i
WA F G 5 e il i, SR, B ar
A A0 I TR A A S A el AT P 4k R
PET S ARG 5 B 500 I RN 4 b A A 5 i 2l
BRI R A S R 2 201 AL 904 AR
S WA H AU AT SRS, — S T A
R fy7 . AR, gl L H TR
FROT T AR IEAT, AT R A4 IS 1) T8 37 11 e o AL
(permeability transition pore, PTP)¥] JF, BEifi{e
A 2 ARSI T2 )5 B A 1 (Cyto-C AIF,
Apaf-1)%)fliprocaspase-3 A, ik K7 wT
IR IA 2 AL SN g T (1)Cyto-CHE
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dATPAFEMITG LT, SApaf-1454, {fApaf-1
iz H. L ICARD(caspase activation and
recruitment domain)#&f¥, Jf Sprocaspase-9/f]
CARD4E A T A T2 5 & & (apoptosome), ‘F3
procaspase-9¥iT, & M LT Caspase-3, 6
s NS MM T:. (2)ATFE A BE2 ki 14
B Mt R CT G SR H 1245 5, JF TR oS
% A D). (3)Smac/Diablo ] fgidid B T
13| 2% 1 (inhibitors of apoptosis protein, IAPs)[}
YERZ 5 M8 T 4.

JTAF R CAT SCHRIIE SE T HSPs by 4ok i
B 096 R HSP705d 2 A AT BELIE XU K
(ASRINES YIRS TibvdT SR/ T b kS F A LN i SR
BT T AR, HSP70 0] 45 40 il (5 32 CRE TR
Vi e ol N ! R LN TS GV RSN
NERLAR IR, I RE5 T T A 1 Bl v Ak R T
1(Apaf-1)[f)Caspasedr 5 45 M L4 &, i
PR T ER BT A0 R - 1 SE 2R A e Caspase-911
WA R I A A S A i €0 3 C ANk
PRRE i, BE T Al Caspase-37% 4k S B J5 Lo L
S 7oA. SRR A — FhCaspasesiUg
Y)(Smac) &20004F K I I —FHE R 125> 7. b
B IS T SR AR R A B, A9 T35 1
YEHR, IR, 58 T4 2 1 (IAPs)
g5 IR B IL 0 Caspases I HIAE R, M Al
Caspases-3, 9% IHE 1Y 5, S 4 Mo i T2k A= Pl
et al®" R IR 8 TAR BEAE 5 FHSPT0%: 25 (1%
ARG Z2 I RIS, A T Smac AL ) f S5t i)
FEIR S Caspase-3 [IRIU0E, M 4 L8 Tk 4.

Rokutan et a/'WHSP704E kil 54 S
T % 0 R B A R T A AT AT
TREFEPE B S (DHSPT0MFRIE B AR vk
(1) £ 1 9T 52 1 R i 2R, BEL Ok R TR R I AR
(2)HSP707] L T-Ptc-jund FE i i m B 15 5 1
&5, IR T &R (3)HSPTOM I
Ja] BB (b Gk R i SR F AL I R B, D> T
Cyt-CFIAIF A, X AEHSPRH Y8 T8 3
B2, (HHSP707] 5 B i M Cyt-CRIATF 45 &
ML T A1 5 Caspase-9ii &t &, Hikr 71
To5 5 A . (SYHSPTOS IR ) — L8 plt b7 7]
YENTTA IR B (RS 5 2 N, BHAE T T
KGR ST R . BAEG)@)(5) Mty 54
RS

DATERI 9T 7 B o0t B R A 4 BAT
(PR 1 FH P42, AR 21 7 AT ) A BH BH 28 700}
B ALY E 5 i AT T KR IR,
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539 I RO TS b B I 38 B PR L ) AU
TR F(PGE,« NOF)FIEH; XHAH I 1 ik
(KR LA T KR T
P T 5 I AURE T, o B A R T
SRR AR A A DT TR TS A R 3R
I8 3 E REAIRAS T, B RO &I 41 i fr
PR AR FBLAIRO N, 3 R B AR A = BN
WS 5 1 B R E S 5 R HS P70
TR S Z b G OB B T W W e £
SR H Y R A% S HSPTOHI I 6 5 41 i
P T [R5 5 e el 4 A A28 R 7 IR A
KSR

BE T DL B CEAERA, B AT THEN 3L 500 B R
B0 48 M PR3 VE H Al fig 5 EIHSP703R 1A,
FE0 At S0 T R AR S R R AN
) R O, WA 90 W 4% 3 Ak SR AL B 0T Sk
R 40 S I T S HSP7052 W, JF 8 XS
T 0 5 A0 0 3 T3 ) 43 AL, DL R 3L
R -FAR b 2 11 - BRI AR AT 5 e 0 - A O T
(1A TE G AR

A I AR SEEG AT SEH, K B S A
i E LA e T, SHRGEAR AR L, BT
S L VH T B TR (P<0.01), [ I 2 A i
Cyt-c. Apaf-1. Caspase-9. Caspase-37&IA
b, BT O G R R A R T 4k
AR G 5125 3), #id Cyt-c—Apaf-1
— Caspase-9— Caspase-3 I s WAFERE A T2A
AR, Sl R PAL B, SR AR R
FHBHS P70 14 UL Y AT WY 2 39, 4f Jfd o0 =
Wb [N, Cyt-cv Apaf-1. Caspase-9F/l
Caspase-3RIEH B>, R T U R E=H,
BT E A L H S P70 IA I [l ), 1)
T 40 M TR S @ ARAH K KT Cyt-c
Apaf-1. Caspase-9. Caspase-3[{&ik, 1}
Cyt-c— Apaf-1—Caspase-9—Caspase-3 ¢ I [ W
U5 0 A I Tl dw 2 T RN 40
T2, SEILORA B RIS 4 1A H.

BB, XRARNA K HSP70%
IA W I T vy, LA P T AR A BT R R
Cyt-c. Apaf-1. Caspase-9F1Caspase-3#]ZKIiLIR
EANFREE R, AH 3R AR L, AR ) 5t i) £
R BERE AN ER L. $Eas R AR TN
0 i T R AT 5 e R IRATAH G IR 1 (1) 5
BNEANS Je AR TN B A, W0 20 A T o T i B
TR, I IE B R IR
FHIEH S P70 3R X 4 B v T 1 B -4
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KR AR %
I3 B B e 6 Is R
RS RS
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I e Wt
%7 BAIAR RN
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