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LB A = X Ik R E SRR BB Ghrelin &
mE BRI E H B R IA KI5 N
AR 4 7 oERK kEY F s 5 g

HWE BB WS EER KR ok A Mg Ghrelin & & 4 %% % 4 B1(high mobility group
protein,HMGB1) kX A w4t 2 = 2 FHixt £ R X 0%, ik RAMAK T R EH 48 R Wistar #4
KBS ABF R4 (Sham 41) .\ F 4L F 5L K4 (cecal ligaton and puncture, CLP #8) (CLP Am 4 2
= ¥ %0 (electroacupanctrue, EA 41) % CLP 4» Ghrelin 5 4 [ 7] 7 ¥ 4+ 20 ( GHSRA 48) , #4012 X,
@it CLP KifF# & = E M B SR m AR, Sham AR EF X v 5 S Rp2Ea iAo, EA 4
F CLP K5 20 min /74 &4tk M 2 = 2 30 min(3&Z 4 2 mA, 2 ~100 Hz), GHSRA 40T & 44 #
Fkiz 4+ Ghrelin 4k L i; 7 [ D-Arg',D-Phe®,D-Trp”?,Leu’" ]-substance P, A% #700 nmol/kg. &4
F45 20 min EATRAT R = 2477, 34ER EA 41, S KA T CLP KRG 12 h Az A, R A ELISA &
& ek HMGB1 & Ghrelin 4%, %98 2040 3% 0 2 B 2842 Ghrelin $.9% Fa bk 4n fo 4k B, & & J 9P i % (West-
ern blot) ¥ i 414 HMGB1 & @ & iA, ££R 5 Sham Z1rb4k, CLP 40 5 7% HMGB1 7K -F & i 48 2%
HMGB1 % & & & 2 %3 s (P <0.05) , Ghrelin /K -F & 3 % J% fa b 2w e &k 2 & 2 % (P <0.05); 5
CLP 413tk ,EA 4f2 7% HMGB1 K-FZ 42t HMGB1 & & & ik B % %A%k (P <0.05) , @ Ghrelin 7K -F &
Eegmimpik iR E3Mm(P<0.05); 5 EA A4, GHSRA 41 f 77 HMGB1 K -F & i 40 47
HMGB1 % & % ik 3% /(P <0.05) ,42 Ghrelin &K -F iz, £ F L%+ 5 & L (P >0.05) ;Sham .CLP #= EA
MK R fF HMGB1 5 Ghrelin K- F 2 /484 (r=-0.528, P<0.01), it w4 R =2 THHIKERE
A K A iE HMGB1 % & &£ 423 Ghrelin &£, Ghrelin 4k FLIT 7 48 FL# & 4+ 3 HMGB1 %4 47 5] 48
A, uA R = 2y KA A T AL Ghrelin A %X,

XHEE MRFsE; B4 R Z 2 ;Ghreling &4 £ %% G B1
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ABSTRACT Objective To explore the expression of Ghrelin and high mobility group protein B1
(HMGB1) in the serum and the intestinal tissue of sepsis model rats, and to evaluate the effect of elec-
tro-acupuncture (EA) at Zusanli (ST36) on the expression of HMGB1 and Ghrelin. Methods  Forty-eight
male Wistar rats were randomly divided into four groups, i.e., the sham-operation (sham), the cecal
ligation and puncture group (CLP), the CLP +EA at Zusanli (ST36) group (EA), and the CLP + Ghrelin
receptor blocking agent + EA group (GHSRA), 12 in each group. A sepsis rat model was prepared by
CLP. The incision of the abdominal wall was immediately sutured along the ventral midline for rats in the
Sham group. In the EA group EA at Zusanli (ST36) was performed 20 min after CLP surgery with the con-
stant voltage (2 —100 Hz, 2 mA) for 30 min. In the GHSRA group, Ghrelin receptor blocking agent, [ D-
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Arg',D-Phe’ ,D-Trp"?,Leu'" ]-substance P (700 nmol/kg), was administered through intravenous injec-
tion immediately after CLP, and 20 min later, EA at Zusanli (ST36) was performed in the same way as
for rats in the EA group. Blood samples were withdrawn 12 h after CLP. The serum levels of Ghrelin and
HMGB1 were detected using ELISA. Ghrelin expressions and the number of Ghrelin immunopositive cell in
the jejunum were determined by immunohistochemistry. HMGB1 contents of the jejunum tissue were de-
tected by Western blotting. Results Compared with the Sham group, the number of serum immunoposi-
tive cells and the expression of HMGB1 in the jejunum tissue significantly increased and levels of Ghrelin
and the expression rate of immunopositive cells significantly decreased in the CLP group (P <0.05).
Compared with the CLP group, the number of serum immunopositive cells and the expression of HMGB1
in the jejunum tissue significantly decreased, but levels of Ghrelin and the expression rate of immunopos-
itive cells significantly increased in the EA group (P <0.05). Compared with the EA group, the number of
serum immunopositive cells and the expression of HMGB1 in the jejunum tissue significantly increased in
the GHSRA group (P <0.05), but there was no statistical difference in levels of Ghrelin between the two
groups (P >0.05). The serum level of HMGB1 was negatively correlated with Ghrelin in the Sham group,
the CLP group, and the EA group (r = -0.528, P <0.01). Conclusions EA at Zusanli (ST36) could in-
hibit the expression of HMGB1 in the jejunum of septic rats, and promote the expression of Ghrelin. The
expression of HMGB1 was inhibited by Ghrelin receptor blocking agent, which suggested that the anti-in-

flammation of EA at Zusanli (ST36) might be associated with Ghrelin.
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sepsis; electro-acupuncture; Zusanli (ST36); Ghrelin; high mobility group box1

3 I NGERE RAIBEHLEC R KR R
e FAR (Sham ) (4L LR (cecal liga-
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4 WETH EA 417 CLP RJ5 20 min 47
HUETR YT o BOBUI A2 = B (OG5 5 A Bk B/ 3k
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GHSRA 41T CLP ARJ5 , 76 i Wk HI Ui 1 5 2R T A
Ghrelin 3% {& BH %7 % [ D-Arg', D-Phe®, D-Trp"?,
Leu" ] substance P, &} 700 nmol/kg,0. 9% 4
RS RE S 1 mL, R4 1 h, 354G 20 min 5
HUEF I = HLRYT  #AE R EA 4.
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41 Ghrelin 7KF, 53 4h 6 HR BRI & 1 J5 B3k
(Western blot) ¥l iz 2H 21 HMGB1 & %63k,

6 WEARR A Ty i

6.1 IfiLi% HMGB1 % Ghrelin S®#llZE &M
ELISA £

6.2 AL E g @K Ghrelin K
BAKRBT CLP RJ5 12 h &b4E B FBezs iy, 2 %
[ 2 48 h, A1, 8 F B TIRAE 2 Bl
ARMEI R B ZHIRBIRE (30 min x 2), B8R L
FEfi K, [E]B% 15 min,1 x PBS #%E(5 min x 3),3%
H,O, ZiIEE 10 min, 14 Bk P9 U i 4840 0 it 0 12 o
1 x PBS #E(5 min x 3). FH10% (FARAF ML B
130 min, il—$i(FEPLE,1:100) M H,4 CiEK.,
1 x PBS k(5 min x 3),/lA HRP #RiCf# — it
(fei,L:200) 95 E 1 h,1 x PBS ik (5 min x
3). DAB .4 15 min, HAKE Y15 s, i L
Rk, TE]B 15 ming, —HIZEE (30 min x 2), HifE
BEIRE o WA FEE FaRE,

6.3 Western blot s:Asill 74141 HMGB1 2 H
Fik  HL200 mg LA L BRRBUE 2 ,10% +
TRE R IR BN — IRV e BE I HL Uk (SDS-PAGE ) ,
HEH AR 60 pg/oL, HiH40 mAHIK, HE 100 V
HLFERR 2 h K8 I B E PVDF i, 10% Mg 4~ 15
W T EMA 1 h, HMGB1 R riEhiiAk(1:400) &
2h,37 CHHF1 h, 4 Cidk. Fi-5 HRP fRicHy£
i 1gG —Hi(1:5000)FE 1.5 h, KA Pierce A
Al ECL A & 172 e W R o = P gk B
¥, 5. Western blot £ %8 B i % ] Gel-Doc
BECRUG R G X Ot R e 4, 45 H R R 44
HMGB1 & &4 Lh A —5Kk NC i€ - HMGB1 5 B-ac-
tin &I HEE R

7 itk N SPSS 17.0 Siiter it
AFRECHE T PR A x s RN, ZREARBBH AR
FHEAR 25 22 50 B, A OGP 43 BT R Pearson £ 55,
P <0.05 AR A5# 5 L,

# R

1 KAKBIME HMGB1 & Ghrelin /K H 4
(#%1) CLPJ5 12 h, 5 Sham 41 t#%:, CLP 41 IfiLi#%
i HMGB1 7K - {2 2 Jt &, Ghrelin /K- g & T B
(P <0.05) ;%5 CLP 4114, EA 41 HMGB1 /K- F-F#AI%,
ifif Ghrelin 7KFFF 5 (P <0.05) 5 5 EA 4 4%, GH-
SRA 41 1fiLiE H HMGB1 /K- i % 7t (P <0.05) ,{H
Pl Ghrelin 7K Heds, 22 7 TGt it X (P >0.05) .

2 HAKEIHAIL Ghrelin s [ 20 M5 H
BA(RE) REdesREM,CLPE12 h, 5
Sham 41 b BRI a1 40 Ghrelin 7K A BHPE 20
B B> (P <0.05) ;5 CLP 4l %, EA dindl4!

o

AR S 71{’?‘. '-:- i
A 2y Sham #H; B 2 CLP 41;C 2 EA #41;D Jy GHSRA

A kiR A Ghrelin 23k

1 A4k EUBLIL Ghrelin GRE4fL @ ( x 400)

3 HHKEMAHLE HMGB1 & 1 £ 5 K F A
(#1,K12) Sham 4REHAZH HMGB1 & 2K
#ik, 5 Sham i 4L, CLP 4Hm414E HMGB1 &3
KB ETHR (P <0.05) s 4 TG, 55 CLP 41 Eb#s, EA
ZH HMGB1 & H K5 2 # R (P <0.05) ;55 EA 4Lt
3 ,GHSRA 21 HMGB1 f H &KX A T, 22 7 L4t
(P <0.05),

®1 FHKREIME WHLE HMGB1 & Ghrelin KL (x+s )
135 7S
2151 HMGB1 Ghrelin HMGB1 & 1 Ghrelin 4
(ng/mL) (pg/mL) Fikig MR R (%)
Sham 30.76 +8.72(12) 102.42 +4.86(12) 0.17 +0.12(8) 32:1(6)
CLP 79.50 +32.82(12) " 86.72 +6.40(12) * 1.29 +1.39(6) " 22 +6(6) "
EA 32.05 +10.82(12) % 108.67 +13.22(12) % 0.20+0.18(8)2 32 £9(6)%
GHSRA 48.85 +27.37(12)4 97.09 +12.99(12) 1.29 £1.09(6) 4 30 £8(6)

1.5 Sham ZH L%, “P <0.05; 5 CLP 4114, 2P <0. 0555 EA ZH 4L, 4P <0. 05 ;45 5N R 3h W%k
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HMGB1 7E 2B 2L 40 i v & it T, 7E A0 15 0
el R MR ERAE I AT KR A IR E A,
— R RIEN A R T AR,
e A0 25 G 92 A3 W HMGB A, 38 i 24 2 Ji | e

20 i A P i 2 M 3 1 B S 3, 65 400 v B A5
it N7 R HEARIERR, i % MODS™ ", A58 4%
RFEH], 5 Sham 41 Hbis, e B i 15 80 K BRI v A
412 HMGB1 /K F-BH S 7 &, 1 B2 — B ] 40 i fie
FRAEAR IR A BRI T A 412 HMGBA 7K, 482 758 HL &
J& = LA I PR AR FR A A TR K R/ i 414 HMGBA
MFRIB K E T fE

Ghrelin J& 1999 4 Kojima 45 %& B i) — F isi 1
K, FZ b E IR XIA BN sy, R R KR R
Sk (growth homone secretagogue recep-
tor, GHSR) [ RER IR FC L, HA TR AR KR o
W B BRSO BEIR B I Ih RS 2R A )
SN FEMRFEAE A SRR R I3 Ghrelin ¥
JEH &R %, 44T bR Ghrelin a] #4142 % A 1
TNF-a. IL- 6, HMGB1 % 3 35 M\ 1 & # 9L & 1E
FN2 S L R Y W 1 2% 555 B £ E 7 1T, Ghrre-
lin 38 1 AR HMGBA Fe ik, 38 in i 41 400 1, i 5
B K i, [6) IR 68 0040 1 3 A B 9 B o 2 A WF SR 4
REIR, SIRTF AR R, M e R R BRI A iz 20
41 Ghrelin KR s A 2 = BLUIAYT Ja , Hl i
¢4 Ghrelin 7KF4 CLP 20 & & T+, $En H T 2
= HLAT R R 43 W Ghreling

AW R FE W, KR Ghrelin 5 HMGB1
KPR ARG s B BEE B ALK R3S Ghrelin 324K
BELUBT 7 5 , 7S i P A2 = LR T, L3 M i 41 47
HMGB1 /K V-4 CLP 418 3 7t , i Ghrelin K- L
L, 2R TG E L, 328 Ghrelin 32 {4 BH W7 %1 GE FH
WL B X HMGB Bam il /. Wu R 265 R B 7
CLP RJ5 20 h, KR4l gl h Ghrelin 7K K
34% ; Elik i 4 Ghrelin J5, 6 % 1 /4 Ghrelin 7Kk
52,19 HMGB1 e B2 B, 11 26 15 ¢ B ) RE 30 5 V)
Wik & #f 22, Ghrelin S GEHD ] 1L 3 HMGB1 7K F- LA
S0 o R M6 It I 5 i & AT O Ghrelin 43 5B 7 2L
1 HMGB1 ¥R BT K, i i Zh I e i D e . 181 I A
fITIAA Ghrelin i 34 E fh £ 8 AKX Ghrelin 32 (&%
ik HMGB1 /K-, o35 iz 6 B b B . Ghrelin 3244 )
PAAE T 4 R G MAN R L, AR BFFEMEE Gh-
relin (51 J& D) 6, filc BEL Wy 7] 39 56 328 4% A1 & 2 ik
Ghrelin 3 1& BH W7 7 [ D-Arg", D-Phe®, D-Trp"?®,
Leu' Jsubstance P *E3EH#AH 45. 9 min, #iE 2 ks
A

thpE s —m A B T ae, M B IE TR R T
FE AL, R E NG RZAR”  ME R T,
4 B IEER T RE A AX AL, X 5 BAR BRI e T
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KV TC W 5 0 5 AT U T LA o S o £ T i REL BB
o7 NAChR , W 25 I 08 55 FL B I BT R AR 48 B 1P
FH o 3% BERAF ST A0 H = Bl 2 4R IR 1R B
AR CRA VR T AT R 55 380 IR B e M B A G . ARBFAY
RIL, A E = BURR A2 i M 1 AR OK RV 3 4y
Ghrelin, &A% 1M1 7 HMGB1 /K, {H FH W Ghrelin 52
A5, AT 2 = B FM il HMGBA 1R, 28 & e i
B = BRI BB S B i v K B 41204 Ghrelin K-
RS R BE M 3 , D I 141 46 PR 71 238 o
g5 b ARBER A (1) FUER R = B AR I ] Mk B A
BALR B iE HMGB1 1363k (2) Hih i = BB fE
EMEEEIEAR K U 38 20 W Ghrelin; (3) Ghrelin 5%
FAR SEL VR 701 A BEL M 1B 4 %F HMGBA R4 I 7E F 5 (4) Hy
B = B Ml 7 i A TR K B 3B IR B R MR T T B S
Ghrelin ¢, AT HUEF R = B BT AE LR
UL Ghrelin 35 WAL, 8 74538 i H At Jr 2%
HE— G RIIESE
s % X
(1] ZER, 254, B 5. 1 DIy RE R Ao 1 3 A0 265 - 22 P 5
i et ESa ], WA SmNE SR, 2010,
17(5): 302 -305.
[2] Das UN. Relationship between gut and sepsis:

role of ghrelin[J]. World J Diabetes, 2011, 2
1):1-7.

[3] WuR, Dong W, Qiang X, et al. Orexigenic hor-
mone ghrelin ameliorates gut barrier dysfunction
in sepsis in rats [ J]. Crit Care Med, 2009, 37

(8):2421 -2426.

(4]

[5]

(6]

(7]

(8]

[9]

[13]

FAe, ASSE TR EE, AEL AR e R AT R T T
P J]. FEE %, 2013, 33(3): 203 -206.
Chaudry IH, Tabata Y, Schleck S, et al. Effect of
splenectomy on reticuloendothelial function and
survival following sepsis[J]. J Trauma, 1980, 20
(8):649 -656.

EHAR, TRALAS, RO, A5 A R = BN e R R LA
LML TR Z S DR F R [J 1. P Es
MR 2010, 26(2) : 353 -356.

Malbrain ML, De Laet I. AIDS is coming to your
ICU: be prepared for acute bowel injury and acute
intestinal distress syndrome [ J ]. Intens Care
Med, 2008, 34(9): 1565 —1569.

Williams JH, Ireland HE. Sensing danger-Hsp72
and HMGB1 as candidate signals[J].
Biol, 2008, 83(3): 489 -492.

ASTERI, #5475 . HMGB1 5 claudin-1 7 FE 2 PRk
RIHFNE S B3 TP AR K (LD ] i AR
7k, 2013, 22(3) : 265 -269.

Gabryel B, Bielecka A, Bernacki J, et al. Immuno-

J Leukoc

suppressant cytoprotection correlates with HMGB1
suppression in primary astrocyte cultures exposed
to combined oxygen-glucose deprivation[J]. Phar-
macol Rep, 2011, 63(2): 392 —402.
Kojima M, Kangawa K. Ghrelin: structure and func-
tion[J]. Physiol Rev, 2005, 85(2): 495 -522.
Cheyuo C, Jacob A, Wang P. Ghrelin-mediated
sympathoinhibition and suppression of inflamma-
tion in sepsis [ J]. Am J Physiol Endocrinol
Metab, 2012, 302(3): E265 - E272.
De Winter BY, De Man JG. Interplay between inflam-
mation, immune system and neuronal pathways:
effect on gastrointestinal motility[J ]. World J Gas-
troenterol, 2010, 16(44) . 5523 —-5535.
FEHIE, WOKOR, MR R RE BT A i PR S A R
RPN LY ] WNEEEREZ, 2011, 22(4)
964 -966.
BARR, SRALA, R, AE. U R = XA R BN
PRARIE A - e AL M S 5 KR g [ J ]
AR G k2%, 2009, 17(20) : 2079 -2082.
IR, £, . e R = B R AR e R U R
M 38 A A ol S S PR R S [ J ). TR IR 2 A AR
2010, 20(1) :10 -12.

(Whi:2013 -06 -17  f&[H1:2014 - 06 -20)



