WREARILEL®

wcjd@wijgnet.com

(44

T
J3aishideng®

HRAE A S 2V 20114E10531853; 19(29): 3028-3034
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

L #h#7F 52 BASIC RESEARCH

N RITHEEKBR/NG EF &R RBRE R TFREERES
=x: 0k A1

525, %, I, HBNR, REIX, HKILF

| L )

L EAEEAR
dARAMER, X
BANME R 8 T
B gm 7 @ KA
Rih. AR L
I Kb MR
E A RAF T AL,
FEALERSL
KEF iE R
B e, A
B A £

[ JoRc AR
o, TAEE
IR, LifERALE R
A 2R

PRY, B, B3, BINE, REX, KT, SidPEHX
#’41’5’14&%%% ZREEMRALEEARLE BRPEHE
BE Z R K E Hd KT 410007

Z%2, Hi%, TEMNBLIXIEIEREVHR.

B R & KA AR (973) A2 F B B, No. 2009CB522904
WA HEITRAETBRA, No. 11C0965

TEE RS INFABZEZ00 T, IFRUREBELR. 5N
RZESRIETN, HRMBETEBZSZ. %/J\x&bﬂllk
#; BB DITBEBSED TN, NN EVEREETN.
BRMEE: B2, 245, 410007, WEIAKIHBLDEI13
S, MFREPEAAZRIBRIX. yishouxiang@yahoo.com.cn
WFBHHE: 2011-08-15 (BOEHA: 2011-10-05

BZHE: 2011-10-12 AL EMREE: 2011-10-18

Effect of moxibustion on
mitochondrial ultrastructure
and contents of mitochondrial
enzymes in the intestinal
epithelium of spleen-deficiency
rats

Shou-Xiang Yi, Yan Peng, Fen Peng, Xiao-Rong Chang,
Yi-Wen Long, Ya-Ping Lin

Shou-Xiang Yi, Yan Peng, Fen Peng, Xiao-Rong
Chang, Yi-Wen Long, Ya-Ping Lin, Key Laboratory of
Meridians and Viscera, Tertiary Laboratory of State Ad-
ministration of Traditional Chinese Medicine, Institute of
Acupuncture, Moxibustion and Massage, Hunan Univer-
sity of Traditional Chinese Medicine, Changsha 410007,
Hunan Province, China

Supported by: the Major State Basic Research Development
Program of China (973 Program), No. 2009CB522904; and the
Foundation of Hunan Education Department, No. 11C0965
Correspondence to: Shou-Xiang Yi, Professor, Institute of
Acupuncture and Massage, Hunan University of Traditional
Chinese Medicine, 113 Shaoshan Middle Road, Changsha
410007, Hunan Province, China. yishouxiang@yahoo.com.cn
Received: 2011-08-15 Revised: 2011-10-05

Accepted: 2011-10-12  Published online: 2011-10-18

Abstract

AIM: To observe the effect of moxibustion on
symptom scores, mitochondrial ultrastructure,
contents of succinodehydrogenase (SDH) and
cytochrome oxidase (CCO), expression of COX
I in the jejunal epithelium of spleen-deficiency
rats and to explore the mechanism by which
moxibustion reinforces the spleen-stomach.

METHODS: Forty healthy Sprague-Dawley

rats were randomly assigned into four groups:
A (blank group; normal rats), B (model group;
spleen-deficiency rats), C (moxibustion group;
spleen-deficiency rats intragastrically given
Sijunzi Decoction) and D (herbs group; spleen-
deficiency rats receiving moxibustion at Zu-
sanli, Zhongwan, Guanyuan, Pishu and Weishu
points). An animal model of spleen-deficiency
was established by intragastric administration of
Chinese Rhubarb Infusion. Common symptoms
were recorded. Mitochondrial ultrastructure of
the jejunal epithelium was observed by electron
microscopy. Enzyme-linked immunosorbent as-
say was used to detect the contents of SDH and
CCO. The expression of COX I was detected by
Western blot.

RESULTS: Compared to group A, symptom
score increased significantly (P < 0.01), the con-
tents of SDH and CCO and expression of COX
I decreased significantly (P < 0.05 or 0.01), and
the mitochondrial ultrastructure of the jejunal
epithelium was terribly destroyed in group B.
Compared to group B, the mitochondrial ul-
trastructure of the jejunal epithelium was only
mildly destroyed, and the contents of SDH and
CCO and expression of COX I increased sig-
nificantly (0.387 + 0.076, 0.343 + 0.053 vs 0.277 +
0.037; 0.246 £ 0.058, 0.231 + 0.038 vs 0.167 £ 0.021;
0.941 + 0.204, 1.040 + 0.214 vs 0.481 + 0.131, P <
0.05 or 0.01) in groups C and D. There were no
significant differences in the above parameters
between groups C and D.

CONCLUSION: Moxibustion could warm and
reinforce the spleen-stomach and relieve symp-
toms of spleen-deficiency possibly by promoting
the recovery of mitochondrial ultrastructure of
the intestinal epithelium and increasing the con-
tents of respiratory chain enzymes.

Key words: Moxibustion; Zusanli; Spleen-deficien-
cy; Mitochondria; Sijunzi decoction
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£55(SDH). %t & % £ ALEE(CCO) e Z A A
TREZEEGCOX | £k ag#rhm, Wit L LA
M BN E 6 A R AL

ik 40 RSD K A KA A48 A% & xFFE2A,
BIF AR ZE, CL & RATLA( B+ B &
48), D 2 5 BB LA (MR B +va B T 37 41), 44810
2. 200% K SF R A R 2RI R K AR,
Y ER=Z2, PR, 24, BA. BAFR,
MK R — AR, EHBENEKR R E W
LR FRLEH), BeI I8 R (ELISA) E =

L & SDHA= CCO% £, %% ¥ iZ(Western blot)
Jr ik T B R dm L A e e & & BALEE T2
J T (Cytochrome oxidase I , COX [ )& & &iA.

SR HAZLE, BAMEAEA X M E
KA B F I m(P<0.01), =M L& @
KRR LEM = EIR, R LR miSDH
FaCCOLERACOX | HABRAL T F KK
(P<0.05%.0.01). Z¥ R =2 HFRIAWET
HREFLITHC, DATH Lk mp i
TRABIRLE M BB AR, = W £ 4m lLSDH .

CCOLEZARCOX| A2 EHRHESH TBA
(0.38740.076, 0.343+0.053 vs 0.277+0.037;
0.246+0.058, 0.23140.038 vs 0.167+0.021;
0.94140.204, 1.040+0.214 vs 0.48140.131,
P<0.053.0.01), C. DILLILE TR F M £ F.
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1.1 A fEEESD KR, SPFZR, MEMERY:, AT
H180-220 g, JL40X, Hill e 25 KaE S
AN, 34 (R B T R BB 39RO,
SDH & &l Wl £, CCO =l il il &
(CAE S R AL D B AR A TR wl); 2.5% 86—
T, 2% IS (EH e R 2 WA B 2 e G T £
%), BCAZ A& &1 & (Wellbio); Tris, APS,
SDS, Tween-20, WH#EENE, H2MR, B SN
Wil WiARL£L(Sigmad \l); th=F4i/ iIgG(goat
anti-mouse 1gG), I=EPilgG(goat anti-rabbit
IgG)(Proteintech /> 7l ); RIPAZ I (AL 5T F1) 3¢
/v l); SuperECL Plusi#i#0% )t #i(Thermo pierce
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200%(H124 7422452 mg/mL), 4 CLRAE T, W
JES R PR bR S, TR EE R R, &
YR T, RS PRASZERE, DURANI,
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I B 5 E A,
W ) & 5 e 5 4
é%iz@z iz R FEREIR (043) B 14)) PR (24)) BE (35)
;é;%zgz’ 0 2 PNEZ 7o, e MY, G, RIERHBRAT MR, AIERHBRAIBY B ALE5WR, Al
KR AR ML, BB FERHEE S MR BEME
SR By % & 4% 7C BRERE g=2RD BHRAE BER/D RERREE
BRI, fEER 10%-20% 20%-40%
?iigﬁjf’; BRBIZKEK  =10% 7%-10%(Z7%) 4%~7%(Z4%) <4%
B 1 20 ;;: Ik BR TER, MR, AR AREE, RIBSRIE, Al /Dol 20, AIRNOR 7570, FUlE, A1
XA — & BFSAENE>1 min - 3RS AYEIB0-60 s 4RAYE5-30 s MFFELYE<5 s
PAE . 2E RRENE TR, De=E BIANR TER7TIEE

EFEIRIVEIR, BERD =40, INNBEEILSERTD); <SHNEE, 6-1008DE, >10D0N8BE,; EHERN: 1R
AHBERZ minR, BALAEEEN, EEEIAHENR); BRI MESE FleASEE, 282K K8
HIBIES S, FHeitty, EEASADREEIITALL FTivE, JURRAENZDEE.

B ONNG; BATHE; D57, 51, 2008 FIE, 5
3-6TUNHEE. FLAG 20 A RE A2 IHE I, B ny A
WA B UE I B R .
1.2.2 397 F i ()TN, T 8 AL S5 K
SCHE R CRIEN R H B T e AL
FAUN KT I A7, LA B B & RV 1 R A 0
T 1/45 F3/4x8 i oL, & =B T A
AN, HEE NSk R 215 mmAk; BRAT: S5+
N E AT SR A R RS A
Jhe: 5% 5 i S5 Ze b AT, Z005F 120 mmAd; %
JG: JF S B B A RgEELk 13/5 5 R 2/5%8 05,
295 F25 mmél; (2) 3R T BORE A <
KITI B = HC, SR ET /<, SO0 6
I B R BRAMEMY [ €, R e kot bl
AL LR 22 A A8 ) A K BT RO [ 52,
R A LT T AT (R 22 A8 ). KRR 4T B
B b, & 7R R EY R, R AR )R, [
WAL 875 mm X 5 mmfR/NFLIFRTHES,
BT JE RN S S a

A3 4% RUBRHAT 41 I B9 K U403 em,
MR AR, AR AR 30 min, HLE R4 d;
Q)SEHL IR, P KR 4 AL, AT ZETR /K HE
B, 81 mL/100 g, B:R24%, 154214 d. B. C.
DZH200% 1) K 3 K REFKR 44 “CHEW, B 1
1 mL/100 g, FFR2IK, #4214 d. [RIF, ASEEE
1RITEE, A BAIFHGE30 minAs L4k ; CAL RN
£730 min, DAPUH 7Rk 2531.2 mL/H, 1E2:
W14 d. TSR 14 R R, 44K R A
A5K24 h, B 15 RALIE AR K UM .
1.2.3 MLEA4F: (1) MRS, 20 T 5256
HORGEMRTL d), BI4RCGEHRET )ME K
. REAIRAS . AT RS, Il A E, &

i, PRAUN ), R 1T Q) a2 ki
IREERIMLSE. B i S AR LR, 2.5% 18—
] 52 24 hEA b, 2% 0Bk I ] 522 h, BB,
P IR TR AR 24 h, LB R, BT
et BERHBIE . BT Q)T 4L ZISDH.
CCO . BUK WA B it 2121200 mg, INAIE
AR KHSRE, 3 000 r/minZ 010 minHX_E3iE.
KHELISAVER I EiE# ' SDHFCCOM & &
(AR EAE 77 2 AL U 1 AR BRI
A F]ELIS AR I ) S A i W1 1), (42 -
KA ECOX T A A& &, K& A S
it(Western blot)f il 2= 7 L 4 fiCOX T & 1
O BIEOLE RJR B %, FImager Quant 400
AR R G AT R Western blot4c 34T K FE 31 1H],
PR A E 74k, DL I8 B 2K BB RBR LA
ZxB-actin ) A FEAE DA IE 1 22, e LA {H.

Bt B Fmean £ SDER R, FT g %
BT IEAS AL, 2 41k 5 vRER ) 5 R
75 253 M (One-way ANOVA), J7 %554 HILSDAI
SNK:, 772553 H Tamhane's T2 Dunnett's
T33%, w0 LR e/ 56, BT Bodis 4
SPSS17 for Windows 8 {431 T AL FE.

2 R

2.1 R RME R g2k 69 %o KT KR FE
14 djm, BACRR AR KNS, TR N,
TR, B, K, BOAE, R T
B, &I BAL K SR RE IR AR 73 5 3G AR i AH L
SR, RS TAZP<0.01), $EoRiE R
. & W RBVYE T 2 26T IC 4L D
K R R AN W S, B R SRR A 4 k3 A
TBAL(P<0.01), EHATE LR EEER, SAA
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1 SRR AR A R ERA SRS x 5000). A: AZH; B: B4; C: C4H; D: DA.

PR TC B 3 % . CAUE R BB ws A T DAL,
C. DAt LR EEE R, R R URE
= AR B LAY T -3 25 R T ¥ T ol KB
TR R T3 P B R B B EIR, SR SR s
T IUE 15 (ER2).

22 LEMMERAZTH LR EBEREMGT
i AZLZE 6 IR AL 2 b R 4l ok B A
5, SRR ZE R IE R, WIS (K 1A); BATLR AR
YL B Az By K, AR R K,
R N M K, 2R AR (B 1B); C4l
SR TN Wb R SRR, A E R A4 K
JIR(E1C); DAL 2550 R AL: i 1 Bz a3 K b, wr
WL —/ i, AR Gk I (E11D).

2.3 L EMREXRRZTHALSDH, CCOLE
#%rh S5ALAILE, BABIARLK RS b 41 i
SDHAHICCOF & Wl & [FIL(P<0.0584,<0.01), &
B LR AR R A ST S, 2 T L R A e R e
T SBALIEE:, CALAIDALK 7 b Rz 41
JUSDHFICCOF & i # 1 51 (P<0.0554P<0.01),
W3R B VU 1 2R B0 i b e 4 e
SDHAICCOT ft; CA W b 41 i SDHFICCO
SRS T DALP>0.05), £ W R BCRIEAL T
VU -, (AR I 3 PR 72 5 (3R3).

24 XL EXMEXRRZ T EE@COX ] &G
R Foa SAL L, BABROK R 2= L
FeAfICOX T ik & i 35 FA{5(0.481£0.131 vs
0.827£0.207, P<0.05), BRI S, K
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xR 2 BUEKRRIEEERIRDELR (mean +SD, 7 =10)

- IEIERT BiEn e
(EEZE0R) (EEZE14R)

AR 0.90 +0.57 1.10+0.74 0.20+0.25

BZH 1.10+0.57 6.20+0.79°  5.10+0.35°

oz 1.00+0.47 2.00 +0.47 1.00+0.21"

DA 0.90 +0.32 1.80+0.42 0.90+0.18'

°P<0.01 vs YSIERL; “P<0.01 vs ALE;'P <0.01 vs BLE.

*® 3 BEARB=HBLLRSDHAICCOSELLER (mean = SD,
)

Pari:| SDH(umol/g) CCO(k/mg)

AR 0.343+0.039 0.231+0.024
BZH 0.277 +0.037° 0.167 +0.021°
CH 0.387 +0.076" 0.246 + 0.058°
D 0.343 +0.053° 0.231+0.038°

P<0.05, °P<0.01 vs AZH; P<0.05, “P<0.01 vs BZE.

R b i ficoX 1 ik TR, 5B4LELE,
CHAMDAH KW b COX T Rikh W ¥
H955(0.941£0.204, 1.040+0.214 vs 0.48140.131,
P<0.01), FHIER VU7 25 AT i L
A MCOX 1 Fikkhsi; DAL 41 COX 1
FILEME R T-CALP>0.05), KHIUF 17 255
RO T R, BTG 3 2 e (1512).
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LRTE, &b
TS, X KB
AN B 2L R 44 AL
H R A — Y
B WA

A%

B-actin
B1 B2 B3 B4 BS5

B4 e COX I

— — B'actin

C1 C2 C3 C4 C5
- — — B-actin
D1 D2 D3 D4 D5
D2 —— — —— — (X -I
— — B-actin

2 BIAKRFRZHERMIECOX | RIKEIREBXE. A: A
ZH; B: B4; C: C4H; D: DZH.

3171E
S 2 BRI, T 32 B T A IS A K A RS
B, AR/, SR NN PO . AT
7N IR0 JIL U BT A A S L PR 3 77, A fie e 3L
# AR MR KIS, W H I ERAR.
W Y. HAAR, DRGE, W%
PGS R A, B UE . YA T I LA fER B 2
S THEIRFH . IBKA R AT SR, LUK
FUR IS KA1 H WL IR IR IR IE,
W27 24, DU T A2 28 AR 7 770 f) S il
J7RURZETT . IR R e 2R IG97 5T, REAA R
SHOOE. WRPHALIE . LSS AT M2 I,
WA E L, W BB W LT HL. THBE
I, SR, WEAE A RRY. AT R A R
= LA 7O R K AT IR T, K U
i Sk 7y S5 845 B sk, R AR nTR A
W, o R, TS R a2
R

RIS, A JERZA, AR KE
ORS 1 LS FR AU SR S DY 7 %, AIRAR E=
SRR, SRS R, &/NRIE,
AL 9 % B 4 G LA 2 o, AR AR 8
TG0 P9 IR 2 B AR AT A= 4 Ak, 7P A RE R LA
YRR LR I A4 B 3. 414088 e AR A S5 W )
T 1 DA B 0 A 5 4 R 6 P A A 0 A2 AR R
P R ELALEIY. AR, A3 0GR RIS B
FCEIRAN BN AN L5 1A, 250N, i
I 38 Ak (1 40 P A 2 A 5 R RAR T e DG R
YL, ORI T R ARG B, &
LA 2 40 L P9 R AT T RN R R 1K 3 T, 2
AR “zh )7 O bR A G
S AR BG4, S Loy A A LA
S RN A 5 2R AR A DG R 2 1 00 7,

il

RLAA IR X o 45 ¥4 5 i £ e D i D) A S 12,
URFS FBE Al 3 M 5 kR b A Th g R I, R A4 i ik
(I T 7% ()39 R [RI R 2% 5| ke o A L 7 A5 3 52
BH, 2840 MR AL AR IDE LA X AT P4 G ik /.
REIS, SR A gl f FF g2 R AR AR .U IR
A R IR, R SR T e AR R A M 2 b
K H B RE A i R K A i 38 R D 2ok A4
Jip o, MR, SIS, LR AR IR AR AL, X
FECZE A LU A W J 2 . 0T K B R A K R
RSt B, LA . R AR, AL
M. REANM . AN MR A 4 R 3 B
T AR, eRAATR S, ML, FE R
RS WO REAR . T S HEE AR R N, AR5
A4 1) fi A R A, T ORI 40 B Y D g
KT, e B REAN AR . - 4N i 2y i S R 1 I
8D /NSO B SR TR RO, 4 VA
R A FLRE 7K 2 R W B 1, A AN W AL TE Ab T
—RMERRAS, I R R A R RE A, gl
% RN (EUE. MRS ik, B mgn
AR PR AR g RO R I A0 A A ) — A T S Ao 3
BEilh. ABRSC R, RO B i A A e b A
LA, K. WERAREE 2250 #r, bR iblik,
FUM K, ATRER T RA D e 28, A A
A&, Na'-K GEia # [, i 2 KR T 4h i i
BT 5S35 B a4 K G 07 % DA G
28 SR A B R R BRSO 5% 3] 2 B o A
FKB, 7R A = HL AR R A 3k R A A0
W2, B re EE AR

rh B s A, AMUAE SR B W R
AT e, B S (1 i A 1) AR ) AR A R I
FE. bR m) Dhneds sl S AR B D e 7 6 2
Ji AR 2 Ak, AR AL BE L FE S
FIE IR AN, Gk A AT AL
JIT e AR, DRI SR Ak mT DA 25 0 1 9 e
AL SRR S A0 TR SR S B TR 5 b D BRI B 1)
Ret. WIS, “Haisth” Dhaeszd, Binh
REk ST, H 00T AR S B i, A & G 1)
JORkER = . T R 5 5 AT 4 2 2R 4 i 52 2
B, o 5B A b, WPIRE A T2k
LA Y B — AN BAR &R, DY SR A A4 (com-
plex I, II, III, V)RR &G4 1, TR 4
BFQ(CoQ) A S I 5 44 1 AV ¥ 40 o 5 5%
o(Cyts )4l X R A Y)Y 1) A Ak
FEFIHEAL AT P51 A AT Pl AHAB BE I [ 40 i 2
Yite B AL 0 AL, BERER i S (SDH)
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VB S 5 =R TRAR R I RN, A2 I R 4
Dhfe b g 2 —, st — Mo R o VR =
SRR ISATREFE I FR bR, SDHIGHE FREIS, 41
M s . me AR DI REAR T, s Tis
£, T AR B R s RN AN M 1 A BT g
B, LIS gt H e R S i
e N ANV | R i = 9 | e S )
W% I SDHE I FRAR. 170 4H i (4 22 48 AL B (COX)
RIWR IR 5 52 S AR IV, PRI EE b R, 4k
L A v ME — BB T 4 Bl A 20 T AUAG TR 4 i £ 3R
TV By g R E A A PR AR BRI
RERR. WU I, MR K BUTFIIE 2 R 4ASDH
COXHVEY 3 BRAIR, 10 W IR K B T 4 hE
2, Aes AR RS, S8 AR D)
REREAS, &5 ATPINAE ) PR, cOXG LRtk
THE S A0 e S (0 P AR B DA O, g id 3
M ESAR | Rk B B M 1) R 7 ) 4 B A A4 B RN
IR OL R IALAE . AR &4l EE
M. COX 2 ANV (1 5245 1 B8 A0 0 A pAy 5
e, Ho Ty I TT=AN K 3 ph 2 br A (A
G I 5 A7 B . AR AT — AN W 2 5 3 )
FECE AR, HEREm kAT R X
PRI, KRS B YU R R
AR R, B2, Ol Bk s
B R i (i Fay by o c1IYRR(E,
0 0 £ 22 S A B 1) AT IE KR, mtDN A%
fBCOX I a. COXII. COXIIAFAERA IS, *
A IIAL T I IR S T 2 B0 28 B R ADN A
P, g1 0 3 AR, LA RE AR kD
RWFFGE R TR, MR AR BN b R 4
27K M, 2ekith 2= iuik, SDHRICCO S & FEIK,
COX I B AR, FErRehi k4t F e
PEBR, Aef A b, & U R oIUE TG
Ji, KB/ b e 2 B 2 b A 25 A AN s
SDHFICCOF &1 5, COX [ | (R IAR I,
FE v TS R IR HEDU AT g PR T 41240
LRRARTE M R R b, O T R RE K T A
RN RS, BE AR NPT e

B, BRI E RGO 2 R
. iR EUReEAS LA IR, B LIVE AL
18 Bl RS I e B 1 A T BORE . <R 18
7 AR e S Re AR OC R EY). &t
(18 BhE TR, 2/ NS, i I ik 2
5 AR Mz, ARG B0 I P 1 2
R R EAT AR A, 77 A e LA E R DL 1) A2
HG 5. /N s A RO ) S LA, /S
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o W ST 2 X — S S OB 2 R L ) A
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