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Abstract

AIM: To investigate the role of nuclear factor-
kappa B (NF-kB) in the pathogenesis of nonalco-
holic fatty liver disease (NAFLD) and to observe
the effect of electroacupuncture (EA) at the Jiaji
acupoints on liver NF-xB expression and liver
function in NAFLD rats.

METHODS: Wistar rats were randomly divided
into either a normal group (11 rats) or a model
group (32 rats). Rats were fed a high fat diet
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(composed of 20 g/L cholesterol, 100 g/L lard
and 880 g/L normal feed) to induce NAFLD.
After 8 wk, one rat in each of the two groups
was randomly selected and killed to verify the
success of modelling. The rest rats were ran-
domly divided into two groups: an NAFLD
model group (n = 15) and an EA group (n =
15). The EA group underwent acupuncture at
the bilateral Jiaji acupoints (strength 1-2 mA,
frequency 1.6-2.0 Hz density wave, 30 min each
time) once daily. All the animals were killed
after 4 wk of treatment to observe pathological
changes of the liver, measure serum levels of
aspartate aminotransferase (AST) and glutamic
alanine aminotransferase (ALT), and detect the
expression of NF-kB in the liver tissue by im-
munohistochemistry.

RESULTS: Compared with the normal group,
rats in the model group showed moderate to se-
vere fatty degeneration of liver cells, up-regulated
expression of hepatic NF-kB, and increased serum
ALT and AST levels (P < 0.05). Compared with
the model group, the EA group showed reduced
liver tissue changes, down-regulated liver NF-xB
expression, and decreased serum ALT and AST
levels (P < 0.05).

CONCLUSION: EA at the Jiaji acupoints exerts
a therapeutic effect against NAFLD possibly
by inhibiting the up-regulation of NF-kB ex-
pression and improving the liver function in
NAFLD rats.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Electroacupuncture; Jiaji acupoints;
Non-alcoholic fatty liver; NF-xB

Zeng ZH, Zeng MH, Zhou P, Yu H. Influence of
electroacupuncture at Jiaji acupoints on liver NF-xB
expression and liver function in nonalcoholic fatty liver
rats. Shijie Huaren Xiaohua Zazhi 2014; 22(23): 3440-3444
URL: http:/ /www.wjgnet.com/1009-3079/22/3440.asp
DOI: http:/ /dx.doi.org/10.11569/ wcjd.v22.i23.3440

2014-08-18 | Volume 22 | Issue 23 |



NF-«xB

3441

BHY:
B, NF«B)
fatty liver disease, NAFLD)

-kB(nuclear factor-kappa
(nonalcoholic

ik & Wistar (11
) (32 ), (
20 g/L . 100 g/L 880
g/L ) NAFLD ,
8 wk 1 2,
NAFLD s ),
(15 ). 9-12 )
( 1-2 mA, 1.6-2.0 Hz
), 1 /d, 30 min, 4 wk
; (aspartate
aminotransferase, AST).
(alanine aminotransferase, ALT) ;
NF-«xB
#R. ,
, NF-«B ,
ALT AST (P<0.05); ,
NF-xB ; ALT AST (P<0.05).
i
NF-«xB , )
NAFLD
© 2014
-xB

(nonalcoholic fatty liver disease, NAFLD)
-kB

NAFLD

NF-xB .
2014; 22(23): 3440-3444 URL: http://www.
wjgnet.com/1009-3079/22/3440.asp DOI: http://dx.doi.
org/10.11569/wcjd.v22.i23.3440

0 515
B RS 1 HE 7 74 BT (nonalcoholic fatty liver dis-

Baishideng® WCJD | www.wjgnet.com

ease, NAFLD)A i S AF 3G 1, #H G PR G0 4 15t
- RO R 3, F DI R AL 1
ANTEATERE, R 2 DLVRIE 1 JH 4 A K v
JIE 5 A2 Oy 2 R AIE, I DR B4 B A T g
(nonalcoholic fatty liver, NAFL)FI 1 Hys 48 & A4
ARG PR AR 7 P %8 (nonalcoholic steatohepa-
titis, NASH) LA K AR i v AT A AL 3 fp A, Hk
ML A TE TG 2, I I R I e s X
-kB(nuclear factor-kappa B, NF-xB){F N—2KHA
Z s ER M E AR, ZENAFLDK
ANy AL B, R RAER TR R R 2 S
JRRIE F) 28 e ). A8 R I R IE DY, BT R A
JTNAFLDHATIT R0 A0 DA S i 7t B4k
SRS HL AT AT o U . A BARHLHIAS
T4 B, AT i@ AT IO T, MR R
NF-kBIZIA LLEOM T RE R SEMR, RERE— D4R
T ELEHAITNAFLD /R FHLA.

1 RIS E

1.1 SIS FH & Wistar KR FHE K
= B K 2 s s sh A oL SR A [ A A T E:
SCXK(i1)2007-00017; JH &l B0 H 7~ M K A
AT (R 2 %), ST REER
BRI F B (aspartate aminotransferase, AST)-
BN AR E T B (alanine aminotransferase,
ALT)F B e AV A TR A |, NF-«xB
Fabt I B AL ntRE B AR TR A |l SABCIAGT
& DABREIIE B U LR A TR AR
HEfe R — IR VE TS B £ 2 £1(0.30 mm X 25 mm).
HEAE R T B RAN(SDZ- 11 1Y) i 3 ER R B K 2
R 24 2 e e e == S (0 B 25 M R TT H A
PR AH]). Allegrax-1281 B0 HL(3E HE DL v & 2R
TR A ). UNICO 72004414366 B (O
JEMACE AR AR AR HME(H AO0lym-
pusAFE). M#EE . BBRERG LT RE
S0 A bR B PR IR RL R 2 v I 24 S0 =8 ARl R

FRT IR
1.2
1.2.1 ;& Wistar K iR43 X, SPFZk,

JRE200 g+20 g, 3ERMETAFET d, B EBENL A
IEHHEN R, ERE32 . R RS e
REVEMHENAFLD A BB, MEFRIA R H20 g/L
JHIEEE. 100 g/L3EliAI880 g/L i iakHE &4
S FH 2 R R B R 2 B A S 5 v O % T 7 BC ).
8 wkJ& BE AL HIE 5 41 K R 1A B KRR 2
R ERAL Y, BV I A B 20 23 2 A 5 11F Sl

u A7 5 0
NAFLD

NAFLD

L RCE Sl

Grove
NF-xB

kB
NAFLD

NF-

2014-08-18 | Volume 22 | Issue 23 |



3442 ISSN 1009-3079 (print) ISSN 2219-2859 (online) 2014 8 18 22 23
LRCEUE 3 KRR, —PINF-x B TAERE N1 1 100,
iy <P P AR I FHEAT . KB B
e o T SR, DIPBSER—Hi. B H LA % BoRbi g
e EAE S R N RE A, BE5k ) F B 2204 i
NAFLD (oA AAIS L MARTEIASZ RGN0 R TR, FRIPPG. 1 S

NF-xB 247.52+ 93.54 123.75+ 43.91 )
LP 167.56+ 46.73° 62.18+ 32.57° LA 22 03 BT A T A B 1 X3 A 8 R Al

EREAYVER =0T
NAFLD  %<0.05 vs : °P<0.05 vs .AST: K HISPSS12.08 44 147 45 it
s ALT:

Jaishideng®

i TR KR NGB K30 R T Lz
105 BERENL > 24 NAFLD#AIZH 15, B4t
15K, SEIG R R S I A B R A R
RO AN E DA R AR 20065 M40 1 (6 T 345
LI BYIRTR R IR L)

1.2.2 s R IE LI R BT LA IL S
BENL 7 2, —HAMAEATIRYT, NERH @
= 15); —Hey THENRIT, NHEH®@ = 15); B
BRI CH A R FMY e, &
fIJ7: BRRT “EESRS” (ERERK ST
P 24 5256 = [ 1)), RV B 9~ 12 050X, XA
B IEF 55703 cmib, {8 K 403 mm
X 15 mmECRHE R E R EF, BERIZIE, %4
JEHEE A RIBITA, RABRE -2 mA, SR
1.6-2.0 Hz s %3, i A2 3 ahse 8, 17
FREBLIRA, 170/d, BR30 min, ESE “VRIT” 4
wk. VAT AR, REAYZH KRR 20 Sl BN e 2 30
min, 44 wk. 1EH IR 2R DUEERE DR}, R4
2RI E T 2 4 2 A DA v i

12.3 D SEER12 wioR, KERAER24 h, 15
[l E 5 20%7K & &% (0.3 mL/100 g) R, 40 0E
IR, TR I, A R 38 T I A e Ok
3H(#91.0 em X 1.0 cm X 0.3 cm), i28F40 g/Lh
PE S [, T8 BED) B A0 G s H 2340 % 1)
Fr. BRI T s i SR s O T B B S, 7R
TR B O ML E 2 B L5 (3000 r/min, 10 min), Hd
A,

1.2.4 : MISALT. AST: XA LLiE, ™
A A2 IR S Ut B P AT A . JH-2H 2005 2 %
ARG ERG A BUIF A, 40 o/ LRIEERE 5E, A
A, ERYI R W B EZ4 pm), HEZ €,
JeBE TSR I SUp 2 0%, NF-x B3Rk JiF
JELL40 o/LHEE[E € ), Ak, Ul R R &
FEZ)4 pm), FFHHZY) 35K, SRR R bUE
YRR A - A A 9% 2 Sk 2, R SR

WCJD | www.wjgnet.com

00T, B 45 R Fmean &= SDER IR, 41 1A LL 4% ik
FI75 225y BT I SNK V. P<0.05 972 576 Guit %

2 BR

2.1 212 wkR, R %
B 2K BT e 21 5580 40 AR A AR 3 K,
tfmes, HETAKRFEETIERH. BT
I /NS R B, FFAME S IEH, 2
SR ST HE S AR 2 4 Pt H PR R AR
I ASYE, R 2L, RE P40k 2 5
%, dHRRIA A RANE, MR A 783 LA ALy &
FR) T 10 2 T BT, A AT LA S R IR A A
JHF FUE 95 B % S H20 1E 4, A e g i T 1
W, BB E A, SR G, B M2 B e A
NETE, o RV IRIR . SRR A LA, Bk
20K BT 4 251 o 7 R R 8 1 B 49 15 21 A [
FEEE R e (K1),

2.2 15 A
HHEWHALK, ALT. ASTEEBEZTTE
(P<0.05); GBS LLEL, S & B E R
(P<0.05)(FE1).

2.3 NF-xB NF-xBA 40 21k %
SRR B B A B ROR R B, TE 4R R
JHHZAFNF-xBJLF- R WA, A4 HNF-«B
FoaRBG 0, B A A b R K DL 4 i 2R
YA, SR LR, AR T U HNF-
kBRI T (E2).

TP P6. VR A4 ] Fr BH 1 X 3 4T SR AR
HEEAAVEN E. 5 IEHH1A4)E(51863.301
+2943.120)Lb 5%, A (1A)E(114671.591+
2984.554) % E THE(P<0.01), NimpPHYERIL; 5
MR LA, FEEFZHIA{E(60302.31142912.320)
323 PR (P<0.01).

ALT. AST

311
JEAE SR, NAFLD S5 RIREIE 0, 5] B 2E it
SIS E"Y BT AWK “ RIT &

2014-08-18 | Volume 22 | Issue 23 |



3443

2 BLAKEAFNF-<BEIZRIA( x 400). A: ;B
; NF-«B

—xB.

SN B AT 2 i A Pi(insulin resis-
tance, IR) 3= 5 FFAE G o0 AR 35 8L LA 2 T4
i P 2 P, 8 iR T A X P R e A A YR
P U kAT i B AR AN
B NF-x BEE4H i i 5% 1S (L S5 R 32 S 28U
Ji AR MR AT R A 90 . SRAEMY. NF-x B
T, PUERARL DAL, JA B 98 RER - 1) 3 R
S, INRIEIE 20E )R B, LAREAR HENAFLDJH 28 fil
JH AR AL IR,
NF-«xBfEA—FER 70 2 M 40
kR, JTZARE T 2 g M 2 2R b, e i
T G 9% T S E 346 5 ¥ 3R 0K LA K 9% 0 A R IR 7,
R AR SR L S AN AN Y Y8 AN
JFF 0 M 9 T DA R PR AP AR AU NF-
kBZ 5 [ NAFLDI#EH ] X7 & NAFLD
HHAEE IR e i I U IR IMLRE 5 AT 2H 23 B AR B
(AR JEORT VA Bl A R A, AT 3 BN F -« BIFE
e FI RIS o, (kR B = 2R R E, i
FRIR B FFSEHE I, RN, NF-wB % A6 F1 ik mf
O P A 75 A B, R TR 20 P A Y i AR
ARISE 3, o 28 JEF I () 9% R S A A5 1. kAL,
NF-xBifs o] e 3@ % S 4F 4t A 1 FF AR

JBoishideng® WCJD | www.wjgnet.com

NF-«B
. NF-«B:

Jitd (hepatic stellate cell, HSC)FJiG L. cTGS53E
K RIE A SR 4kt 2. % T NF-«B
5 NAFLDI R K R &), H I T
TXNAFLD A BRAFNF-«xBZ&RIA 520, KN
BRI NAFLD B HIH2 AL 5T 00 3318 LAl

G L5 R W], NAFLDAE ALK §IT 41205
i 2 B O JHF 40 M b B R R 2 EE T ) R
e, g AU R IFNF-« BR A G54, 1
JEALT. AST®& & FFh, #2/RNAFLDERY KR
JHF IO B B 8 M S SR A, FCATL I T B T
NF-x BFR L 58, S EIR A DL A AL BB
o, A IR A g SROE; SR
o, FERA K ROIR AR R R R M5 3
AN FI RS B st IS ALT . ASTH B FRK; %
R M AL B R IFNF-« BRIL 2 5] — & FEE )
e, HEW IR X OB R ANF-« B
AL, FEARTR I DL SR 55 A RS Y,
DA I £ 3 T U £ 478 B 0T 2E 23 g s A8 R 1, K
S Dife.

NAFLDTEH &2 AL 4, ol AR
T BT . CHET . CBER” SumE.
BN H BRI A A e w L R A

"2AEE

NAFLD

NAFLD
kB

NE-

NAFLD

2014-08-18 | Volume 22 | Issue 23 |



3444 ISSN 1009-3079 (print) ISSN 2219-2859 (online) 2014 8 18 22 23
AmEHRANE BRI TE R E 5
. . : N . 30 . 2006;
IR, AT L. OB LIS, 40: 4142
NAFLD BEL T JFE J SOk 246 T B2l PR FH FRLET ORI YT A 4 : , :
N N , VSN 2008; 30: 961-962
ﬁ) uﬁ@ﬁﬂ%’fgﬂiﬁ\ IE/EMJ:;I%YFK\ Yﬁm{%ﬁ\zyja 5
AR RAT I (FRTRR AT ) J A [ AL G 5 2 1) 2010; 25:
- 853-855
TR, TR NERKIWZIGR, T
F N5 I IS 45 26 R B0 B S R A O, At A P4502E1
L 3 W, S 2008; 29: 994-997
BT 2 KBS ME e A ik, Mo BIEIE 2 <, J& '
KB, B 22 JUOR BRI AR Y. HefE sk 2005; 13: 105-108
¢ s R N 8 . : ,
I FRRR 00 R AR AL, (300 ¥ 2005, 355,358
58 M 2% R M I 9 B A AT T R, R 9 :
N ™ 2005; 26: 13-16
LI S2 AE IS ERAY P IALI6] = ey 37y ’
DI ERFAE R L ARG P 5 A 10  Williams R. Global challenges in liver disease. Hepa-
FWRWAESE, BEHE RN HER ES5HEF tology 2006; 44: 521-526 [PMID: 16941687]
N . < JUIN 11  Lalor PF, Faint J, Aarbodem Y, Hubscher SG, Ad-
A i3 7 38 2o LA o 25 2 44 ’ ’ ’ y
BORA AR VI, HRA 7 AR 2 5 ams DH. The role of cytokines and chemokines in
KA ET S AR, B R S5 AR TAHER R, fE the development of steatohepatitis. Semin Liver Dis
NN N e 2007; 27: 173-193 [PMID: 17520517
A e A E= = HThak.
w I]['ﬁ] X!@}Eﬁ él’ /E“;ﬁl%] i HE% _LJ.J[[L E/] IjJ Re; %I‘@J 12 Cai D, Yuan M, Frantz DF, Melendez PA, Hansen L,
J& A ST 51k 1) & @Z’ﬁf FRMN s EIpGEuR G EZ=I) Lee J, Shoelson SE. Local and systemic insulin resis-
P T bR AR X A o R B T e tance resulting from hepatic activation of IKK-beta
FARW TR, O A2 I e AR A B T 1 and NF-kappaB. Nat Med 2005; 11: 183-190 [PMID:
AN B AE R, I BN ThRE, YR T R 15685173 DOI: 10.1038/ nm1166]

; HOT) (1A 23T i s 13 Ribeiro PS, Cortez-Pinto H, Sol4 S, Castro RE, Ramalho
EI,] H Ell] ' llmﬂiﬁﬁfb lEﬁ: Bé,!ﬁ‘ﬂﬁJTQ‘ Tlo%ﬁ RM, Baptista A, Moura MC, Camilo ME, Rodrigues
JFCAERIFNAFLDE R, Al S S, H il CM. Hepatocyte apoptosis, expression of death recep-
— e S T A e koA FL 2 gy 2 (18] Vo S 1 tors, and activation of NF-kappaB in the liver of non-
=l R AHR A S G AR alcoholic and alcoholic steatohepatitis patients. Am |
K U R BRI U B B T ¥ EN AFL DY) Gastroenterol 2004; 99: 1708-1717 [PMID: 15330907]

> S 14  Potoka DA, Upperman JS, Nadler EP, Wong CT
2% bk 1A 5 N ANV , Upp , ’ g ’
ﬂE i ’ LR JL7H AR EK R FHALER ﬁ TRIT Zhou X, Zhang XR, Ford HR. NF-kappaB inhibition
NAFLDAH —ZEHZ %14, enhances peroxynitrite-induced enterocyte apopto-
sis. ] Surg Res 2002; 106: 7-14 [PMID: 12127801 DOI:
. 10.1006/jsre.2002.6423]
4 §%Km 15  Choudhury ], Sanyal A]. Insulin resistance and the
1 . pathogenesis of nonalcoholic fatty liver disease.
2010; Clin Liver Dis 2004; 8: 575-594, ix [PMID: 15331065]
18: 163-166 16 s , .
2 Arkan MC, Hevener AL, Greten FR, Maeda S, Li 2012; 27: 54-57
ZW, Long JM, Wynshaw-Boris A, Poli G, Olefsky ], 17 , .
Karin M. IKK-beta links inflammation to obesity-in- 2006; 18: 28-30
duced insulin resistance. Nat Med 2005; 11: 191-198 18 , .
[PMID: 15685170] 30 . 2013; 33: 717-718
Baishideng® WCJD | www.wjgnet.com 2014-08-18 | Volume 22 | Issue 23 |



