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Abstract

AIM: To explore the effect of moxibustion on
general symptom score, serum D-xylose and
plasma levels of B-endorphin (B-EP), motilin
(MTL) and somatostatin (SS) in rats with spleen
deficiency.

METHODS: Forty specific pathogen-free
Sprague-Dawley rats were randomly divided
into blank group, model group, mild moxibus-

tion group and ginger moxibustion group. The
rats were injected with concentrated solution
of rhubarb (1 mL/100 g) twice a day for 14 d
to induce spleen deficiency. On day 7, rats in
the mild moxibustion and ginger moxibustion
groups received moxibustion. The changes in
weight, appetite, and behavior of rats were ob-
served during the experimental period. Serum
D-xylose was determined by colorimetric analy-
sis. Plasma levels of B-EP, MTL and SS were
measured by radioimmunoassay.

RESULTS: Compared to the blank group, serum
D-xylose and plasma B-EP and MTL decreased
markedly while general symptom score and
plasma SS increased significantly in the model
group (all P < 0.01). After treatment by mild and
ginger moxibustion, the general symptom score
decreased markedly when compared to pretreat-
ment level (4.50 + 1.08 vs 7.30 = 1.16, 3.30 + 0.94
vs 7.60 £ 0.84, all P < 0.01) or that in the model
group (4.50 = 1.08 vs 10.70 + 1.25, 3.30 + 0.94 vs
10.70 £ 1.25, all P < 0.01), while the content of
serum D-xylose increased significantly (18.816
+ 2.7981 vs 14.009 + 1.7188, 21.370 + 1.6750 vs
14.009 + 1.7188, P < 0.01). These changes were
more obvious for rats treated by ginger moxi-
bustion. Compared to the model group, the con-
tents of B-EP and MTL in the mild moxibustion
group and ginger moxibustion group increased
markedly (223.38 + 50.20 vs 150.06 + 35.97, 199.52
+52.88 vs 150.06 £ 35.97, P < 0.01, P < 0.05; 379.64
+ 68.06 vs 305.16 + 51.99, 366.47 + 41.81 vs 305.16
+51.99, P < 0.01, P < 0.05), while the content of
SS decreased significantly (44.20 + 4.06 vs 64.03
+19.12, 36.78 + 8.34 v5 64.03 £ 19.12, P < 0.05, P <
0.01).

CONCLUSION: Moxibustion can markedly
improve general symptoms in rats with spleen
deficiency possibly by modulating the levels of
plasma B-EP, MTL and SS.

Key Words: Moxibustion; Spleen deficiency;
B-endorphin; Motilin; Somatostatin

Tan J, Chang XR, Yan J, Yi SX, Lin YP, Yue ZH, Liu M,
Peng Y. Effect of moxibustion on plasma levels of B-EP,

www.wjgnet.com



1889, F. SR ARIIRE-AHL. BolR. £RIRSZI0

3499

MTL and SS in rats with spleen deficiency. Shijie Huaren
Xiaohua Zazhi 2011; 19(34): 3498-3502

2L

BHH): 33T R R AT 8% K R — A
K. o ED-AHE(D-xylose). 23 B- A =HEIK(B-
EP). B3 Z(MTL). A K37 %(SS)4% .

FiE: H40 242 ESDX R AL AH44, BFR
G, B, B, BELE KEK
AL G F R A A UL K R — AR,
A o kM E f R B-EP. MTL. SS#jK
F, o &5 AT E e i D-AHE KT

HR: Sragabi, #RAK R hFAD-K
¥, ;RB-EP. MTLAE W R HEAK, —H#&
JERBRS . SSAE U R FH(P<0.01); XL L
J&, KA —MAERBR B LAT(4.50+1.08
ys 7.30%+1.16, 3.300.94 vs 7.60+0.84,
P<0.01), #EA2A(4.50+1.08 vs 10.70+1.25,
3.30+£0.94 vs 10.70+1.25, P<0.01)8 &
Bk, 2FMEE; KA LFD-KEEG,
LA ML 2 F 2% (18.816£2.7981
vs 14.009+1.7188, 21.370+£1.6750 vs
14.009+1.7188, P<0.01); vA L Z AL
[ % & #80 B(P<0.05). HAEAzALE, L
k)G f X B-EPE FH m(223.38+£50.20
vs 150.06+35.97, 199.52+52.88 vs
150.06 £35.97, P<0.01, P<0.05). MTL%4
¥ 3 m(379.64+68.06 vs 305.16+51.99,
366.47+41.81 vs 305.16+51.99, P<0.01,
P<0.05), SSA& ZH%HK(44.20+4.06 vs
64.03+19.12, 36.78+8.34 vs 64.03+19.12,
P<0.05, P<0.01), 12 & 3% Z 18] RARIL £ 5.

it B RERR=ZZ, PRFRHY
AE PR A& SR B AR K R — AR, 3RS
fED-KAEAF, oA IeE RAER B4, Hik
Y] ERRE A F 409 e F B-EP. MTL. SS#K
F, 3X T A G 7 I R AE 69 A R AL 2 —.

KPR Ri%; BRIE; p-PIHERK; B3 K A RWME

B, BIVR, ™8, 222, MY, HSE, X8, 218, IR
WIEEARMERR-AHAR. BHR. £KINZNFIN. R
NOBILAYE 2011; 19(34): 3498-3502
http://www.wjgnet.com/1009-3079/19/3498.asp

03I
YR T — Pt G BI04 vk, Wil 4
FEAVE B, AEIIR, BRI F R 67

www.wjgnet.com

PidAg T R, HBasedovsky T-19774F 2 H
T P 43 G g D) 5% 2 3 LUK, AJF 7
SO RIAR S 2 g5, NI R 2 ) -
% #% (neuroendocrino-immunologic-network, NEI)
g 28 P 22 i 194 28 A BT K T IR AR AR b0 IR R AR I
HEAT THRVE, BOAWETUR T . JATTEAAE 89T
W] AN T R IR 1) VR T R R A KT
R, R IAIT VR R AN, BRI R AT
JR R UE PRI 2800 5 AT SEB AR 2 2 1 BE A G
JIR R Bl — R AR 1) [R) B e e S e d R bR e 2R
Wi 2 3K Fofr 5% 0 117 5 o i o - PN 3 W - B 92 1Y)
25 AR AR RVE R & A AR 22 572
I, ARSI DAK 3 SUB R AR ALK A W TR 2,
TRVF AN [F RVZAT BT S ) (1) — BhEAR . L& D-
AME(D-xylose). IMLIKB-NWHERK(B-EP). H3I%
(motilin, MTL). 4 K41 % (somatostatin, SS)7; &
(PRI, 0 WA R RIE I 22 7, h RTE
7 TR UE R AL TR BIE 7 3 1t S 3 A Hh, o 3R
YRYT R I R R B B ER I 2

1 MRRT5A

1.1 Mt fEHESPFHSDA 40 -, MEMES -, 44
JRE200-250 g, H#43-4 mo, W H i m T3
SRS YA BR A F. KRRV b= G
4. BRI, AR . WERA, HAHI0H.
T T 9 m B 2 K 22 S B ) L SPR A K
s 5, IRIERE22 "C-25 °C, WiJF40%-60%,
HRFG. 20% 5573, 40 g/LEZBHEE. 0.9%
NaCI(H g P = 25 K5 R A1 B0 BT 8 A5
S RO, B-EPJBUR S il ) & (A mt it ZE
AR L), MTL. SSTHUH S ik Fl (b 5tk
S AEYH RSN, TGL16M % 3 R HA VR 55
CHLIP RS BR A 7); v-9114% H B
T (R ERHE R 2E S0k 8 22 7] ); DK-8DA L
ARCE L KRS (RS 2 S % A IR 22 wl); BD-
180SKUJZ [T B VAV (75 S i /R VA M B A8 7).
12 7%

1.2.1 SR (A AL AR KIS 14
d, RFEREIZ; QMY B4 d, AT
BT, PSR AN R AU R R 1, S 14 R M Ak
£, B1SRBOM, BUMAT1T hBREUA & 5 LLD-A
BB (A E3 /100 mL, 52 mL/100 g)#EH, 5
1\ 7 14RAT—BIEREALAR 735 Q)RR A
14 d, BT LRI R, BT 2
YL Bl e =B BRI AT, E AT
U, 2R HAT . T B B 5L

A7 B 5

WA B R E R,
T Fi A % - 1 &
- % % (NEI) R
%N %A
K5 FE “Mm”
o 2k 28 oh 4k R AR
BRI R A X R
Fin, ERY LA
AN E 8 MR
PE s RE R T2,
BREAR; (a2
FIARIE, B
I8 77 B 89 5F
TA RN,

W £#BE
MREI, HEH
EX- S XS Y
iE, 7 fE il i A
bR - M- %h B Rk
. p-ArERk.
BahZtkiy
FEMH R FEA,
AE R 88 % 4V R
A% 7T 76 2 AR,



3500 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THEFREL A EHKAZYE 2011812888 5195 553457
mAHAR o UERS (KRR HHEINE

FE VA K $ X . o .
momim xf oy TAHHRE. AT M, e
AN AR ONKFAS mmbk: PR T E2420 mm(Bl e Ny g
Wy — k. OURRAMELEBCEEL T 1/45 E3/48 AN =684 1.10£0.99 1.10+0.99

0l 1 49 3 Y & ST, \ AN S =] bh
SED KRBT W T A2 F R T S 7.60£1.17 10702125
s en BT KRERER, ARt 790=118 45021087
e, LA T A I AL KRR, RECHRIAE g 7.60+0.84 3.30+0.94%"

VER, BAERT 2
o 3 B- Ak A
Bahdk. Ak
Z oA R L
Wit tER
AL

H NSRRI b, MUERR AL, TREZ)2 cmid
R . TR CESER 30 min, L8 d; (4)
FaZER 4l HiMi14 d, BTREMLIRER, #E
IR AR TR M3 mm, FLA /ML AR 2 B
e, BT R AL, AR . AR IR R AL
1.2.2 #A4E: SR 775D, 200% 10 K 357K 2
FIH A4 CHER, 1 mL/(100 go ), 29k/d, 4%
WS SRR e B VR AR UE: (1)iitys, ™
FEE AT, Q)& DR, Q) E, A5 Sk
B (HPASZEEE, WUBA, BN 5)B4%E
HE; (6) %55 . HE(1)(2)HA FAE, Hi(3)-(6)I A
HORE. FL A 2T e R 2T HERE T, R A] LAk B
REAFIE AR Th. BT A 415514 d2E &I, 2515 d
AEFEHEAE .
1.2.3 el dg A 2% (B IRIEIE)
A\ 21 1) v R Bk TR PR R AR, AT RO
LR OK B IRE: s A . s, R
TEANBIE . 2 B RHEE RN . B AT
PUOMAREE. S fabrigde. . B TSI
T OB, Horp ERERIC04), BEC 1y, P
w257, B35 AR UMLK B-EP. MTL.
SSIK -
1.2.4 #ml: F120% % H7H LA10 mL/k gl i e 5
JERIE. 1 3R M2 mL, 7 BB AN TRA 0.3
mol/L EDTA-Na, 40 pL A ALEF40 pL e,
VRS, -4 CARMEL Ly, 3 000 r/min, 250315 min,
LI 24 20 5 AR AFAE-40 CARIR VKA A5, R 1.2
mL, E.0 M4 G, KRR RRD-xylose. i
SRSV E K B-EP. MTL. SS& &, bl
S HTVRI RE S D-xylose & &, #4245 6 i W] 154
VR, e BB T, v-9 114 A S it
HA A Bk

Gt F AR A 54 Hmean+SD
PR, I B RHT IEAMRLR. 5 A EA A
&, 2 AT EEORER LR 3607 % 53 T (One-way
ANOVA), J7 %55 3% FHILSDIL, J7 A5+ #H
Tamhane's T2; ANFFE IEASD A& KRR
¥, Bifs $cdfE FISPSS 16.0 for Windows#k 43
AT b

*P<0.01 vs ZEH; ‘P<0.01 vs EAUE; °P<0.05 vs BFIRAE;
9P<0.01 vs EHUA

2 BR

2.1 —fCRIL BB14RE, 5 A4, Bl
— M OLIE AR 2 B A R (P<0.01); SRR LR,
WA B2 R AW W R (P<0.01); LA
A LLEL, R A G B 2.(P<0.05). 557K
PoA, AR AL B2 R 20 9 B B R(P<0.01),
FETZH W] W 14 75 (P<0.01, £1).

2.2 sl EFD- KB H 0 B4R, 5250
21 Lb A, KRS 2 i D- AR BE S B (ug/L) B AR
(14.009+1.7188, P<0.01); SR LA, I
AR, BEERMAY B (18.816+£2.7981,
21.370£1.6750, P<0.01); S FIR 4 ELE, B
R 38 vy B Ok B Y2 (P<0.05).

2.3 sf ¥ B-EP. MTL. SS#I&ra Ha[4lLt
B, BRI B-EP. MTL/AK -] i [#{%(P<0.01),
SSIK- i = (P<0.01). SRR LLER, WA
R BRERMB-EP. MTL/K T 5 (P<0.01;
P<0.05), SS/KT-F#{K(P<0.05, P<0.01, #2).

3 e
LS AR AP ERE R RN R —,
— ELRE NATTWE ST A ) . A 5T A o
B 2E AR R N — AR B2 &
g5, LUREMILEA RN, B, WK
S RGN S UICRY, R sk
LR BT T RE IR, B 5 TR IE 12 AR ME 1)
FAINT., 4% 28 R IE Sh AR ol i Th B3, %o e
UEMIRF AN W R N . B 20128 70448 5T Um
TR AW R ACRMIF A 2 SR 7 K 3 i
7R L) 3 Ay o) B L AR — A R IE B A AR
FL [ SRS A B g — 2D RS R Y«
R AW PLESIRAS « AR AR T TR PR SR
G g D REAR AR T 2 07 1H (K RFSCRER T,
BN A G o T P L A AR 8 ST i,
H19764F, GRS Kb
{1/ i W WA B i I o B 22 %905 HR 3 B W

www. wjgnet.com



B2, F. URWIBREARIMZKL-AUEN. SR, £EKINENI0 3501
mi:A2E
N S L
J7 P R AE # AL

il —EP MTL ss A SARME T B AR

i ¥, WA L%

=HH 227.00 +55.33 389.74 +56.22 30.63+13.65 7 I R AE 6 1

Rt 150.06 + 35.97° 305.16 +51.99° 64.03 +19.12° Fo 3 BF 73R AR

RF0RA 223.38 + 50.20° 379.64 + 68.06" 44.20 + 4.06° 2E.

fB=A 199.52 + 52.88° 366.47 +41.81° 36.78 +8.34°

°P<0.01 vs Z=E4H; °P<0.05, %P<0.01 vs 1EHIA.

SR, T AL R IR A3 JRD-xylose HE R AR,
G, AAE1979 ) (rhAepe 2R ) b
AT PR D-xyloself 17 S e ik, At
D-xylos el &I R E 2 W7 1R S v e st
D-xylosese T TUAkoHE, 185 71 ML AAFEAE,
1 e FERe AR 4 b — FEAE /N8 2 4 ik
WSO I, BT I A A A AN AR, TR AN 2
JER AR B () 5 i, 22 B JE R H, FEIROK P

B 52 eI i 16 2 THTRR % /N PO W e o B 7K ST
RN “PREENT . IR T

B e e A, B, DU A
27 . H19774-Basedovsky$ tH #i£8- Py 43
B e, TR, WU AEIE AR b,
gih BRI “R” AU, IR 2e- A gy
Wh-f9% (neuroendocrino-immunologic-network,
NET) W 45 N 22 il 19 288 A 52 H R0) I R UE k47
TIRIE, Hrb Ok i i JOR PR RIE R R T R AR
B-EP. MTL. SSAEJy 3% 21 iz ik, B
= R AR YR R R D). B-EPE—Fh N
JEPERT R RERR, 7R R G, FEAAAET N5
AR 55 73 W A4 I, RS B A V3R R R S 32k 5 )
YER. fEP X R Ge, AT W IR AN
PERRZE T, A BIPPE I TR, Wil s R A
T IR MIE BEHC O, 40 Wk, DR 1 & N5 41 i,
S g s, S Ah, TR IB-EPAEHE
EAT A BRI R A AR, e R K B
TR . S RS R B-EP S, SEEG )
R vE S I S B-E PR A B0 S i
TAEH], IR0 o e D RE A XE i 5. MTLJZ
—Fi 22 2 SRR AR AL I 2 Ik, AL RES |
& R i WA RN Sl W SR 1K 23 a8 By, Xk
PR UV ER " B AR 7 L IR
0L, M MTLK 5 2 A4 i) Ak

BEAENY K. DiEIRES. TR NR
JEE e HCA 5 A0 T IR TR AR P A5 DR 3= A K. BT
F W], MTLX WAL IS AT P 52 532 3l (migrate

www. wjgnet.com

motor complex, MMC)ITIIAY & A A& B E 1 1E
FAUSL 5 T 5 & T i SO RN g B Sk 1 43
W5, IiRE R R s sh, T s e 2
IR 55— 51, MMCTILH ) B B0 ST %
RAPAT AR TR P i, (2. K
I, MEREIMTL A 5 T ] e, 32 P A5 A it
2y AR I MTL A& =7, SSAFk b 2B K
W RN EIE R, bR B 144 SR AL
K, ST TN R T A A
fr. EMWRG T, FES A TSRS B
PR SEFRIE A (DAN b, A e LA (1 A FA
B S Y i EY BTN 1N AN o = 0 IR ]
ERPZ IR

FE X R ALV T IR REAIE LA B o B3R Fig b i 5%
mi b, BT B BRSE AT X B 2 2 a5 R T VR
1T T BN RGBT, %7 v e Wik T4
T D& I (1) 4% G e 97 16— Bl A iR, Va7 I 2
BRI [ PR A A LU 0 R A% 4 4
SAER. WEFUE SR ARG SR M YL 2k 2 16l
IR SRR, T SE RN R T IR AT
MEUF, R RE A -l B W . B- I HE
K B RN R SELEI R S, I L
PR RB DTN A, SR U S e A I 4 A T
B 2 2 i A sk 2 T R R R B Fe i Ifi
B BRI s, M Bs 25 26 0
FRAAIT S50 P J R AT 280 5 i J o 28 - P
- B (NET) W) 4% A K100 35 5 o 1) e P 3 o7 ]
BB A, FRATT IR 7 U AR 25 S5 4
(S ARt K, B HUI A e i D O ¥ R 9 S o 22
R 5 FLR IR K BB IR . i D-A
B LK M i B-EP. MTL. SSHISEMT. 76525
ORI, SRS 3R R R B T B E A
BB IR S53-7 R0, Bl B R RE 1
MEys . NSRS . Wb b, &
TR IR HEAR, TR — ERE TR AR 5338 7. S
I, JRA TR, SR 14K, 2 YR



3502 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRENENKIRE 2011512888 55195 F34H
[ JoRGRE iy VIR B RMEARRIE.. GERED. 0 2 T4, T2, 5k, RS, lRZERIETIEE RIS
AF A B I, N N S Ny - SMELE D 28 TR R . IR AR 2009; 18: 509-
R ER SRR, RRTRO R, TR R
13, ALK& }]%7‘ R 32 V69T R Y 20 K RO RE R ek &2 AR, 3 Besedovsky H, Sorkin E. Network of immune-neu-
S B 4 AL ] BT 7 B 0 | E 2E 2r oL 2 - roendocrine interactions. Clin Exp Immunol 1977; 27:
SEmAF—xa s, XML ERE N EE. B, R 110
BAML JED-ABEAT T B R AR E R T B, B 4 WE TNA W 5D, ik LT, B,
s . : SR T/ NGB R AN I R
Ja, BATRIA, MR KR B-EP. MTL. SSHIZK GG R 4 A 2 2010; 5: 476-477
FEPHBLT ETL, RBUNB-EP. MTLIERIELS 5 shEor. dEERIESES S ha. b & ek
Ay R DL R 1983; 3: 117
SSIHIEETF. %&}é, Lmzﬁ?ﬂﬁu‘ﬁm, B Ef\ 6 N SoRIThEEIERAMERE. SR, Jbs b
MTL/K- L 5 SS/AKF T B, (Hl A4k kg2 BRI HEBRIERICABE S L, 1993: 1-356
/ R T ab AT S B 7 EOUSE. Rarh IR BT, Kb WIRRRROR
RAE L WEAR RS, L (i
TESEEG R RE P IRA A R 1 —LE PN, Bl 8 ), 4o, USkise. thEE S o e I
HEAT I 22 4 BLIE ARG R, A VATTISE A, T PR SRR PR 57 2002; 8: 80-82
AARATHAZA I, WRIECEMBREIR, S o g "o mipmsiamse. i K
BUHEL R MR N 2 00 KA 200 th T BIE A A, 1992: 198-221
g kR B i IR i % I g 10 IR NRILRIE T AERSZGEYR). thegiayy IR REIERIIS
Z S ok, WIERIOM RS0 10 T, L
JEPE RN, SR Ty LRI AN, ERAY 1 Heyman M, Desjeux JF. D-xylose transport in hu-
% %ﬁl\’ Hﬂ?ﬁ]%?ﬁ/ﬁ&ﬂﬁﬁﬁﬁﬁ%ﬁﬂ*ﬂ, man intestine. | Pediatr Gastroenterol Nutr 1986; 5:
e i N S e 997
HOH Az R PR X RIR M TR, 10 et FabE poHEIKSHEE B FREA. T
KL 5 5 A e . B A T 13— HREEZ 4 2010 34: 795-796
. ) N ) 13  Morley JE. Anorexia of aging: physiologic and
WIRABRER. WIIERNRA, Wi RIEA pathologic. Am | Clin Nutr 1997; 66: 760-773
B WAE R 3 . D-ABACERES B 14 skERE, TFIE BSIURIIRITIEE sk A B
> V[ RE VAR A B IR AR 1999; 8: 30-32
BT 225, HUARGZR R AL, SR — R 15  Tack J. Georges Brohee Prize 1994. Motilin and the
AHAF. AR P b AR 1200 BB K S i 2 B- P ISR enteric nervous system in the control of interdiges-
- > NN N ti d t dial gastri tility. Acta Gastro-
AR ERMRACT RIS, apdgies a0
XTRESREA S BRI/ LS A GEARYSH] 16 R, B, okEl, S, TR, BRe R8T
. . . MBIIER I B SR, RIS ;
RIRA S, FAh, d1FB-EP. MTL. SSALSM i ;g;:;ﬂ:%ﬁﬁﬁﬂ(ﬁ H AR, BRI G 2 2010
T, EEEHB. PRRE DA ZN 17 B e, AR ETSIS IS AR
NP - - ED-ARE & IR HEhZR 220, hE R 2E
0. USSBL, S BN A PR TSR
R PSR, MR IXIER 18 Bk Moker g BER, ME, BRI
N T e S A AR A 2 A 21,22] S S et SN i N N Y N = I 74 58
PRI MR ECE, 9 B, A5 % pAPERRRORAN. LSt EEZAk 2007; 41; 61-
G T T i b - P O - B I 4% R B 63
<3 4 YR I E S T A% (4 4 wl sEErpL 190 Bk BUKLL SE FEE, IR, 25, SER .
PRS2 05 A U T 6 11 BLI, 367 PR 2544 5 e R KU~ O, 1)1
Sci DYV b ¥ =7 A EEE AL INNP A D NI AR S HhfE 2001; 19: 15-16
A NElE - R i SHASAGSE il As 20 Bk, ROREL, PERS, BRAL. SHEEZGARA R
BB SR _L R RhACP ek, PNV N e b
I AR SR B P A 21 DT, B NI, SR, R, SRR, IR
IERFMILAHLINSS, Mot, CCKAAE(L, {i5F1E
4  BEE NIEZEE 2004; 12: 719-722
= 22 HE(L, BIBE, WER BV, i R R SRR

1 JEIAE, R, PIOE, BEEC SRIRIGTT RIS
FEIETERIIRPRITA. LifFsto e 2008; 27: 17-19

KEALFOMIEHSS, CCK., MOT & &8 (LR
FHEEESE 2005; 16: 336-339

mE FEZ w4 AT

www. wjgnet.com



