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WE BHR WiTgrdAikmikd (HQC) & Hh A Anhi X (AS) &H I hthm
fe. (PBMCs) &AL migttFom, Fik ¥ 40 R R RAEMMKF L E A HQC K, +. sflzda, &
B4, Mk (AHER), APHQCIK., ¥, H3AXRKELLHT RARRLFE; RAWTEAMBE
w3 (MTT) HAem HQC 425 i - PBMCs 3§ 75 69 %7 ;4 PBMCs oA EF 40, #iA40 . HQC 41,
M BR LB @B (AMPK) 474 # (Compound C) 48, HQC 425 f274 +Compound C 41; X A B4
B R R Mk (ELISA) #ml 2 Ak iLi (SOD ), & =8 (MDA). lERiL&aAL =4 (LPO), %
HEARE A (TAOC) #9 kL ; RN EH R AZ TREGHER L (RT-PCR) A& & L)zt (Western
Blot) #m AMPK/ X3k # % B -+ O3a (FOXO03a) / 4 #2 a4t B LB (MnSOD ) 43 5 i %48 % &
RE&kawmkik, &R FAHEHQC &bk LA 2 Eirh PBMCs 3569 4E 0, #2 3 xAEAF A B
M A 24 h, 5EwaE, B2 224 MDA, LPO A 245, SOD. TAOC P4 2 4%k (P<0.01); 54
A4k s, HQC. HQC+Compound C 42 MDA, LPO " 2 54, SOD. TAOC " 24 & (P<0.01),
Compound C 28 MDA, LPO # 2 4+ &, SOD. TAOC # 2 % 4% (P<0.01); %5 Compound C 41 it
%, HQC+Compound C 28 MDA. LPO A 2 4%, SOD. TAOC Ml 273 (P<0.01); 5 Ew4arkix,
# A 1 AMPK, FOXO3a. MnSOD mRNA % AMPK. p-AMPK. FOX0O3a. p-FOX0O3a. MnSOD
F O kA RFH BB (P<0.01); 544 44, HQC 42 AMPK, FOXO3a. MnSOD mRNA %
AMPK. p-AMPK. FOXO3a. p-FOXO3a. MnSOD % & 4% & & F ¥ 2 4 & (P<0.01), Compound
C 4 AMPK, FOX03a. MnSOD mRNA % AMPK. p-AMPK, FOX0O3a. p-FOX03a. MnSOD %
6 &k kKT8 B E4K (P<0.05, P<0.01); 5 Compound C 41t %, HQC+Compound C 4. AMPK .
FOX03a. MnSOD mRNA % AMPK. p-AMPK, FOXO3a. p-FOX03a., MnSOD % & % iA /K-F 8] 2
73 (P<0.01), &it HQC 42 hiFseid it F4 AMPK, FOX0O3a. MnSOD 1z 5%, %% AS %
# PBMCs #A4L 3%,
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ABSTRACT Objective To observe the effects of Huanggin Qingre Chubi Capsule ( HQC ) containing
serum on oxidative stress in peripheral blood mononuclear cells ( PBMCs ) of patients with ankylosing spondylitis
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(AS ). Methods Forty rats were divided into low, middle, and high dose HQC groups, blank control group,
and normal saline group. After 7 successive days of intragastric administration, serum was taken from mice in
low, middle, and high HQC dose groups. Methyl thiazolyl tetrazolium ( MTT ) assay was used to detect the
effects of HQC containing serums on the proliferation of PBMCs. The cultured PBMCs were divided into the normal
group, model group, HQC group, Compound C group, Compound C+HQC containing serum group. Contents of
superoxide dismutase ( SOD ), total antioxidant capacity ( TAOC ), malondialdehyde ( MDA ), lipid peroxide ( LPO )
were detected using ELISA. mRNA and protein expressions of AMPK-FOXO3a-MnSOD were detected using real-
time fluorescence quantitative polymerase chain reaction (RT-PCR) and Western Blot. Results The proliferation
of PBMCs was significantly inhibited by middle dose HQC containing serum, and the optimal effect was achieved
at 24 h treatment. Compared with the normal group, contents of MDA and LPO significantly increased, activities of
SOD and TAOC significantly decreased in the model group ( P<0.01) . Compared with the model group, contents
of MDA and LPO significantly decreased, activities of SOD and TAOC significantly increased in the HQC group
and Compound C+HQC containing serum group ( P<0.01) . Contents of MDA and LPO significantly increased,
activities of SOD and TAOC significantly decreased in Compound C group ( P<0.01) . Compared with Compound
C group, contents of MDA and LPO significantly decreased, activities of SOD and TAOC significantly increased
in Compound C+HQC containing serum group ( P<0.01) . Compared with the normal group, mRNA expressions
of AMPK, FOX03a, MnSOD, and protein expressions of AMPK. p-AMPK, FOX0O3a, p-FOX0O3a, MnSOD
significantly decreased in model group ( P<0.01) . Compared with the model group, mRNA expressions of AMPK,
FOXO3a, MnSOD, and protein expressions of AMPK, p-AMPK, FOXO3a, p-FOX03a, MnSOD significantly
increased in HQC group ( P<0.01) ; mRNA expressions of AMPK, FOX03a, MnSOD, and protein expressions
of AMPK, p-AMPK, FOXO3a, p-FOX0O3a, MnSOD significantly decreased in Compound C group ( P<0.05,
P<0.01) . Compared with Compound C group, mRNA expressions of AMPK, FOX0O3a, MnSOD, and protein
expressions of AMPK, p-AMPK, FOX0O3a, p-FOX0O3a, MnSOD significantly increased in Compound C+HQC
containing serum group ( P<0.01) . Conclusion HQC containing serum improved oxidative stress in PBMCs of
AS patients possibly by activating AMPK-FOX0O3a-MnSOD signaling pathways.

KEYWORDS Huanggin Qingre Chubi Capsule; drug containing serum; peripheral blood mononuclear cell;
oxidative stress

s B AR (ankylosing spondylitis, AS) J&
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PE. RN MRATERR S, PORAREETIEY, &
HEUEAE RIS T IR, SECEAEIE S PERRIL s
TR [E AS BHGRAN 0.3%, % F H AR A Ay E”J
83104, TR RE R P R ARk
W SRR, H AT IO A2y G . Han e A o
GEUESE R PR BE IR T IL-17 S 0 A7 2, (HI
TRTHE AT L GE AT B —  AS R SUHA R S

P, PrLAA — jﬁﬁv\%%l_ﬁii AT F B
FIMRAF M i ° 0 MICHFIE R B, AS B4 F7 1L W]

it 1 AR N A i%ﬁﬂﬂfi”fﬂ%?ﬁ‘iﬂ’]ﬁ%[‘&
ik, % A HhEDEA, ﬁf@?ﬁﬁ%&ﬂ:«lﬂtu

LI T B ) S8 S8 A T S s T s o zl_w%@
ZH AT Sl TR UL e N A ASTRR 5 AN AL I ST
‘A 4kBE )1 (total antioxidant capacity, TAOC ). ji#t
F W 5 1L (superoxide dismutase, SODY) 7K

—T‘F—Eﬁﬁﬁ“ﬁﬁ N % ( malondialdehyde, MDA ).,
fig Jt %LHQFE% (lipid peroxidation, LPO ) HH i
FE, I AS %%Tﬁﬂfhﬂ{ﬁ«lﬁu, HHESY
%%ﬁfﬁ WA — 2 B I, 2 v AR IR
( Huangqin Qingre Chubi Capsule, HQC) fE %
% Jt# TAOC. SOD /K, [k MDA, LPO 7k
-, WA ARG, B R IR R AR T AR
TERT G RS SL A -, @A g HQC & 25 s fig
HHE AS BE AR IR A% 40 il ( peripheral blood
mononuclear cells, PBMCs ) & {4 15, DL % ix
P AN AP0 BB BRI AL 2R U ( AMP-
activated protein kinase, AMPK ). X 3k ¥ 5%
¥ ©3a (fork head class.box O3a, FOX0O3a»),
i A 1k ¥ i fb B ( manganese superoxide
dismutase, MnSOD.) {7 5 il %, LhF>RHQC 4t
AACAE R g L2 DL, A G IR - JRdT AS 4R it
SEER AR
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1 S MM 1T 4~5 Ay, Mtk SD R
B, TR SR s e [ VFrTIES : SCXK (Bt )
2017-001], & & (220+20) g. AS f# % PBMCs
VR T LB BE 25 K5 — M R Be stz i9i2 W W
1) AS B3, 76 1984 AESEE K h2 et iy AS
LWibRE © 5 @A PBMCs IR T2 E 2y ko
S R B AT B oL, HoRE AS HALH &
GPETEBIR . AR T RATRPEZ R —ME
B2 Befe Hi~p 2% B 241t vfE (No.2015AH-20 ),

2 259 HQC HLBrhEARAESE — M BB
Wl A7, LHS . ZL201110095718. X, FE AL
SRPREERA WAL T RN M, AR
TR Y 0.4 g,

3 K KL #E DMEM ¥ 5% 3t (NZD1131,
Hyclone A F] ) 5 i1 ( 525 : 20170403, #iil
KA 7 ) ; DMSO (485 D8370, il &3k
FOAAE ) B B (525 20180509, K
BT AR AR ) BRI (RS
00340489, ZEEFEE G /KRB A HE] ) ;5 Trizol {7
& ($5: 15596026, [ Life Technogies 2\ 7l ) ;
QuantiNova SyBr Green PCR kit ( % 5. 208054,
5 [= Qiagen 2~ ® ) 1A BT/ B 1gG (1] 5
ZB2305, Jbat Az A R A ) 1 FE AR
IgG ( %% 5. zB2301, dbt AW RAA);
B-actin (TA-09, JtHth 2/ LW AL ) ; AMPK
(ab32047). p-AMPK (ab92701) ¥ k3« [E Abcam
/N #]; p-FOXO3a (BS4713 ). FOXO3a (BS3574 )
¥ 4 3% [# Bioworld 23 7]; MnSOD ( bs-1080R, b
HE R R ARARA A ) ; SOD il & (5%
5120171116 ), MDA i 7 & ( 7% 5. 20171118,
LPO it & (575 20171128 ). TAOC k7| & (17
51201711222 ) B hdbanl i te g E R A BR A
A, EEAGRBHE DL (Centrifuge 5417R, fili[H
Eppendorf ) ; fifi#r{¥ ( Spectra Max MZe, Z£[E MD
2al ) s B shil vkl (AF-10, & K #] SCOTSMAN
NE] ) 5 SERFSE O B PCR AL ( PIKOREAL 96, 3%
FEZEBR R IR A | ) 5 KX (EPS 300 #4, |
M RAERHE AR A ),

4 ik

447 S MIERH S K40 H SD K ERFKEL
By 54, aSH4N BTk . HQC &7l
# CIRIRGLREM 265 ). hRIEG (FRIGKS

2 ), R (IR 257 =Y 0.5 £% ), Hidd
8 H, K& A - KRR AEITE S T A
i R 2538 ) itk 45K 378 mg/kg LR 44 255 &
Az PRER K ZH HE R IR FR A A AR K . BERVER 2 1K,
AR T R, KRIRGZ51 h)5, 8530 Tk,
3 000 r/min &.0> 10 min, B, 56 TR 30 min
Kigi, 11 0.22 wm EEME, -80 THRAFEH.

42 X, 44l R Ficoll % AL &5
DT ES AS fi% PBMCs, e FRKdT 37 €, 5%
CO, fH A th 5 5%, dHME K2 E A3 80% 24
e, Franfasr M ER A (N4 5 A PBMCs;
HERIZH (M4l ) : AS [ % PBMCs; HQC 41: AS &
# PBMCs+HQC (A E ) & 2iliih ; Compound
C 41:AS ¥ PBMCs /il AMPK FHI¥i5 ( Compound
C); HQC+Compound C 4 : AS % PBMCs+HQC
(BRI ) &24iMiyE +Compound C.

4.3 PUF A MR ( methyl thiazolyl tetrazolium,
MTT) ik PBMCs LA 1 x 10° /4> /mL %5 Ji 3 Fil
T 96 fLARH, 4£L 200 mL, 37 C. 5%CO, ;3%
FERESR 24 h, INAKRRIVEE HQC &by . JFirzs
4 6 L (Joafe Szl i, Homiiaest ) vy
4 6 L (hndmpe Je 523 A I ). M H 24 h 5,
BN 20 WL MTT ¥, 55 4 h, /NORFEHETR,
AL inA 150 wL DMSO, #&i% 10 min, AEFR{X
W OD A, dR45H, EE 3 W, IHHEAX : M
il (% ) = (OD Ft:X}#2H — OD 524041 ) / (OD
FIHxT 2 — OD 25 X IR ) x 100%.,

4.4 ELISA Kl & (b 0 AR e Febn - BURE 3% 1
THW, iz H ELISA 71 & kil SOD., MDA, LPO,
TAOC, HAREAEH U317,

4.5 R H S 6 E i R A EE S N (real-
time fluorescence quantitative polymerase chain
reaction, RT-PCR) £iiill AMPK, FOXO3a., MnSOD
mRNA %35 KK 551 /1 Invitrogen 2 &) 42 44 31
Primer 5 B F it It Ara ¥ (£ 1). R Trizol
AR RNA, S 4 L cDNA, 804 55721
WFEm 514 . SYBR Green ek 2. 1. 1,
10pL, H DEPCI/KFHIME] 20 Lo EARM S A%
4: 95 C 2 min; 95 T 5s; 60 T 10 s; 40 JHH
Wiz A AL T 5 3 SRR AR . 222,

46 RHEHRIEEE (Western Blot )i il
AMPK ,FOXO3a .MnSOD #ieE I #k  EHEM,
IR 1:4 BYRCLESS A 5 £ SDS-PAGES W K 4
10 min J&, ZRHLUKATES . B S M AR Wik, &
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&1 SIWFH Y IERE
HEH S19FS) (57 —37)

K (bp)

B-actin _Ilif GGGAAATCGTGCGTGACATTAAGG 180
Tif CAGGAAGGAAGGCTGGAAGAGTG

AMPK It CCTGCTTGATGCACACATGA 147
Tif TCTGGGCCTGCATACAATCT

FOXO3a [iif CGTGCCTTGTCGAATTCTGT 107
Tt AGGGTTTGCATAGACTGGCT

MnSOD  L-iif AAGCGGTGTGTGTATGTGTG 176

Tt TCCACCTTGCCCGTCTATTT

M2 he 2% —Pirusim, FH—Puf Bt 1w
( AMPK 7 #t$it 1:2 000; p-AMPK 4 %4t 1:1 000;
FOXO3a Jy %4 1:500; p-FOXO3a Jy % $i 1:500;
MnSOD bt 1:300), 1@ig8aE, W PBST
PEAT VR o AR XTI Y H 5] 1:10 000 ( p-FOXO3a,
FOXO3a); 1:2 000 (AMPK. p-AMPK ) ; 1:5 000
(MnSOD ) HZHiff B REBAR i S AL Wy A i Y
“Pi. H ECL Aottt , spriotE E.

4.7 ZiteEgrik R SPSS 23.0 #ititf st
THEAL B, TR X s Fon, 24 R THRE
MLIX BT B PR 2R 7 22 70 B, 2L 10 1 EL 5ok
LSD-t ¥4, P<0.05 N2FA %11 X,

5 &R

1 441 PBMCs il R L4 (% 2) H=HA
FL#, HQC AR, v, s 77l e 21 40 A sz 31 W 41
il (P<0.01), #£4524 24 h, |l HQC & 25 1M i
20 B R IR F 50%, BEAE S 24 Lk B3,
ARG, AT TR 4525 24 h, f
FIE HQC & 25 ML 4 2E S i 4 2577 1

R 2 #4541 PBMCs il & Li (X+s)

4151 n A (%)

12h 24 h 48 h
2 H 6  0.00+0.00 0.00+0.00 0.00+0.00
[ 6 -1.22+0.10 -1.34+0.08 -1.46+0.04
HQC fit#l# 6 6.03+0.09°“ 11.75+0.08" 18.63+0.08""
HQC ##l# 6 36.02+0.08"“ 50.32+0.07° 51.91+0.07"
HQC &7l 6 38.68+0.05°“ 58.88+0.06° 61.02+0.07"

T HEAE R, P<0.01; 57841 24 h b4, ©P<0.01

2 41 PBMCs f* MDA, LPO. SOD. } TAOC
KOE WA £ 3) 5 N4 L %57 'M 41 PBMCs
MDA  &PO B & Jt %, SOBx: TAOC B & [ ik
(P<0.01); 5 M4 Ik#,HQC. HQC+Compound
C41 MDA, LPO H] i [¥Mk, SOD. TAOC i iFt &

(P<0.01), Compound C 41 MDA, LPO ] & 7} 7,
SOD. TAOC M B F&{% (P<0.01); 5 Compound C
2H 1% ,HQC+Compound C 41 MDA .LPO H i [1%,
SOD. TAOC Hi & F+# (P<0.01).

3 &4 PBMCs ' AMPK, FOXO3a., MnSOD
MRNA Eik K P (£4) 5N, M4
AMPK. FOX03a. MnSOD mRNA % i /K - B &
B ik (P<0.01); 5 M4 It %, HQC 41 AMPK,
FOXO3a. MnSOD mRNA #] & F} & (P<0.01),
Compound C 4 AMPK, FOX03a, MnSOD mRNA
i F 4% ( P<0.05,P<0.01), 5 Compound C %2,
HQC+Compound C 41 AMPK, FOX03a. MnSOD
mRNA B & 75 (P<0.01 ),

4 #% %1 PBMCs ' AMPK, FOXO3a. MnSOD
EARBKEILE (B, £5) SN4kE, M4
AMPK. p-AMPK. FOXO3a. p-FOXO3a. MnSOD
R IB K BT (P<0.01); 5 M4,
HQC 41 AMPK. p-AMPK, FOXO3a. p-FOXO3a.
MnSOD #& [ 7K *F- B & F+ = (P<0.01), Compound
C 41 AMPK., AMPK, FOX03a. p-FOX03a,
MnSOD # 1 /K °F B i [ ik (P<0.05, P<0.01);
5 Compound C 41 It #, HQC+Compound C #i
AMPK. p-AMPK., FOXO3a. p-FOXO3a., MnSOD
FEHAKFEH BT (P<0.01),

it

AS &P xEVA . E R B R e T
ARG R, e AR N T g R &
L=z — ", SOD. TAOC J& FZ A b AW
PraEd), SOD Rl i i I Ak A FH T B A5 4 4 it v 1)
ABEmE, 74 H0, F10,, 1 H,0, Al fiEsk CAT fif
e H,0 il O,, MIMTFEAR H i ZEX LA R M
MDA, LPO &g it %4k 4, [ oi E At 45 1)
Jg 12 AMPK 2 5 0L 2 A0 B RRE SN, S
FEAET EAZ AN P BB R 2 A R T e, X
REm A A AWML E R, R MEA T
T AMPK 1 BB A KPR, 32 10 52 i 2 127 D e
B IE & &1 Y. AMPK X4 i Py ) AE RS I8 A
IR AE S M, HE AL B AR — 4Tk A e 1
TR, M REARE A LR, XHEPTHLIARY
Sk, A EEAERH Y, 41 AMPKZE (A
B I S5 SODAY T [, MDA ZKSEAgFH e
FOXO3a Z S5 HLIKI — R 5 A B L2, 0. 68
HACH, AT, R AR T MU AR AN R
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#£ 3 %4 PBMCs * MDA, LPO, SOD. TAOC /K- H# (ng/L,X+s )
4153 n MDA LPO SOD TAOC
N 6 1.75+0.10 142.02 + 5.49 157.34 + 10.47 5.94 +0.24
M 6 4.24+0.16" 480.86 = 20.53" 99.86 + 5.99* 2.57 +0.16"
HQC 6 2.79+0.09" 296.29 + 16.91° 129.86 + 4.33° 429:025"
Compound C 6 5.32+0.13" 538.47 + 15.68 69.02 +7.48° 1.32+0.10°
HQC+Compound C 6 3.77+0.18%4 436.03+15.69°4 107.55+2.70 "4 3.35+:028"*
5 NI, *P<0.01; 5 M4 ILE:, “P<0.01; 5 Compound C 4 1t%:, *P<0.01
&4 44 PBMCs ' AMPK, FOXO3a, MnSOD mRNA Fik/KF L (X+s )
415 n AMPK FOXO3a MnSOD
N 6 1.00+0.12 1.01+0.13 1.01+0.14
M 6 0.22 +0.04" 0.68 + 0.09" 0.64 +0.08"
HQC 6 0.42+0.08* 0.88+0.12%% 0.90 +0.08 %%
Compound C 6 0.11+0.03* 0.49+0.04%% 0.42 +0.07 %%
HQC+Compound C 6 0.28+0.04* 0.75+0.08* 0.75+0.08*
T 5 Nk, *P<0.01; 5 M4 HE, “P<0.05, ““P<0.01; 55 Compound C #iIt4:, *P<0.01
%5 %4 PBMCs "1 AMPK, FOXO3a, MnSOD EHEAIE (X+s)
41531 n AMPK p-AMPK FOXO3a p-FOXO3a MnSOD
N 6 1.16 0.02 1.02+0.05 1.15+0.02 0.99 + 0.04 1.18 +0.04
M 6 0.63 +0.05" 0.60 + 0.06" 0.69 +0.03" 0.53 +0.05" 0.67 +0.05"
HQC 6 0.96 +0.09 " 0.90 +0.08* 0.93+0.06" 0.77 +0.04 %% 1.03+0.06 "
Compound C 6 0.44 +0.08" 0.43+0.03" 0.44 +0.02°" 0.40+0.03%" 0.55+0.03%"
HQC+Compound C 6 0.72+0.05* 0.69+0.09* 0.81+0.05* 0.62+0.07* 0.88+0.05*

5 N4, *P<0.01; 5 M4, “P<0.05, “*P<0.01; 5 Compound C £ Heks,

1 2 3 4 5
AMPK D w— —— 3 ()
p-AMPK . — — —— A ]
FOXO3a MR S S - - o> D
p-FOXO3a WS SHE. S S 07 kD
MNSOD " S S - O D
B -actin T — " — 43 kD

W1 N2 5 M4; 3 5 Compound C 41; 4 5 HQC+
Compound C 4; 5 & HQC 4
E 1 %% PBMCs ' AMPK, FOXO3a,
MnSOD # 1R B HLTK K]

E S USE b SuN L N N P SRR X =R s A E =R A
AR 2 G FOXO3a # 5t = A bt A AL B LB A% 4
BRI . MnSOD J& — Fl 8 B i) o I pi S| AL B
& SOD Hi iy —Fh ki, J& T ombra b, s
AMPK fiE1% 15 S FOXO3a & A< 2 1k I1 W 40 g i 5
FEENGMAZ, P FUFEE MnSOD ki & i
PR "2 AL AR PR KO 1 2L 5 AMIPK-

4 P<0.01

FOXO3a-MnSOD {551 #1825 UIFH G

FT AS IEB R . PR A
MU ) HAG T PR . e 45 VE FH i b 25 HQC,
RSP R 7 IR T NE L, PR
W, 15 KEREUBRIE . 2 hrst, SRS k3
WA RGP IR I B AL B B A TR S K R
i 3 R AMPK A5 R B8 ALE R 22, BT
Je FAR =y s JE 3 RE ST AMPK {5538 %, ¢
DRI B9 . I Bt LA 405 45 0 078 vh % 5 Bt 48 Ak
BT 242 B R AN KGR s B35 Ak, T ER
HEZMEHBE, X5 AS JRFE A b EE A X R
WHAT; B ERAE T Pl g DRI 2 A, 2
ALY SAALRE 1, AR BoRE U 2 Re s
5% SOD % /1, RN LPO, XHilftim®, #
BU7 M AT 3 3 FOXO % sk A ¥ [F] & %) DAF-16 Ji 45
UL 2 A LL AS B PBMCs MBS
% 2Pl HQC & 25 1L3E T i, &8 HQC & 245 1ML g
#5 AMPK-FOXO03a-MnSOD % 53 i 1 +H et
MAEHMFE, #EFTAOC, SOD fi AL %k,
M PBMCs H1 MDA . LPO %548 [ Sef4E i, [A)
if, 1157 Compound C 4H 1 iin A HQC & 24 1L )5
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AMPK-FOXO3a-MnSOD {5 = il i o AH ¢ 3 [F 1 3
H F A A s Al 2l B B J+ 5, H TAOC. SOD
FIAM B I, MDA, LPO & & W W A%, 19
HQC 24 IfiL 75 fig 18 1 1% 1k AMPK-FOX03a-MnSOD
G518 %, % PBMCs A L. 2R HQC £
el i i it 28R 2L R R E T, AR
75 25 S HAEUEHH HQC & #£4 PBMC %4k 1 %
145 W] fiE 5 AMPK-FOX03a-MnSOD 1 5 il % A
%, 1 HQC H HL A4 B 6 76 14 B 4 B 422 411 17] AMPK-
FOXO3a-MnSOD {5-5-i % sl # A7 HoAh T A AL Y
B T B — 25 (AT o

*ufﬁ;q];‘g:jﬁo
2 £ X W

[1] Kiltz U, van der Heijde D, Boonen A, et al.
Measurement properties of the ASAS Health Index:
results of a global study in patients with axial and
peripheral spondyloarthritis[J]. Ann Rheum Dis,
2018, 77 (9): 1311-1317.

[2] Dean LE, Jones GT, MacDonald AG, et al.
Global prevalence of ankylosing spondylitis[J].
Rheumatology, 2014, 53 (4 ) : 650-657

[3] Liu J, Qi Y, Zheng L, et al. Xinfeng Capsule
improves pulmonary function in ankylosing
spondylitis patients via NF-KB-iINOS-NO signaling
pathway[J]. J Tradit Chin Med, 2014, 34 (6) :
657-665.

[4] Ye G, Xie Z, Zeng H, et al. Oxidative stress-mediated
mitochondrial dysfunction facilitates mesenchymal
stem cell senescence in ankylosing spondylitis[J].
Cell Death Dis, 2020, 11 (9): 775-788.

(6] AHzsk, ENE, . i BEH LR G I
SOD. CAT. TAS JKV- 51l sl EE W AHICHE [J]. rp 52
HEETI, 2020, 47 (13): 56-59.

(6]  mH, X, HEdl, 5 BPEERE IR R
SAAC LA SCHR bR A2 A SAHSCHERIT ST [J]. h e B2
#ZjZ4, 2020, 35 (2):995-998.

(7] BH, XM, &, 55 BA 0 BRI X o
FHES BT ROGAARIE L. T S
i&%,12019, 35 (12): 1448-1452.

[8] F%H, David Yu, S, 4% . PAERGRRE (M.
Jent: fes R, 2004 1018-1019.

(O] Rill, Tnlik, BRE T4 . 29S8 M), 5

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

19 ]

3, Jbat: ARTAEH R, 2002 238.
Pishgahi A, Abolhasan R, Danaii S, et al.
Immunological and oxidative stress biomarkers
in ankylosing spondylitis patients with or without
metabolic syndrome[J]. Cytokine, 2020, 128
(2020) : 155002.

Liu K, Wu L, Shi X, et al. Protective effect
of naringin against ankylosing spondylitis via
ossification, inflammation and oxidative stress in
mice[J]. Exp Ther Med, 2016, 12 (2): 153-1158.
Lorente L, Martin MM, Abreu-Gonzalez P, et al.
Serum malondialdehyde levels in patients with
malignant middle cerebral artery infarction are
associated with mortality[J]. PLoS One, 2015, 10
(5):e0125893.

Biggioggero M, Favalli EG. Ten-year drug survival
of anti-TNF agents in the treatment of inflammatory
arthritides [J].Drug Dev Res, 2014, 75 (suppl 1) :
S38-S41.

Hardie DG. AMP-activated protein kinase:
maintaining energy homeostasis at the cellular and
whole body levels[J]. Annu Rev Nutr, 2014, 34(1).
31-55.

Yang M, Huang Y, Chen J, et al. Activation of
AMPK participates hydrogen sulfide-induced
cyto-protective effect against dexamethasone in
osteoblastic MC3T3-E1 cells[J]. Biochem Biophys
Res Commun, 2014, 454 (1) 42-47.

LA, SREM, B, 55 . BRI IR LE A
P o AENR AR N HepG2 4 it 235 2 L
B[ P E A4, 2016, 36 (22) : 5496-
5498.

Kim J, Choi H, Cho EG, et al. FoxO3a is an anti-
melanogenic factor that mediates antioxidant-
induced depigmentation[J]. J Invest Dermatol,
2014, 134 (5): 1378-1388.

Samarin J, Wessel J, Cicha I, et al. FoxO proteins
mediate hypoxic induction of connective tissue
growth factor in endothelial cells[J]. J Biolog Chem,
2010, 285 (7): 4328+4336.

LiL, Hong HH, Chen SP, et al. Activation of AMPK/
MnSOD signaling mediates anti-apoptotic effect
of hepatitis’B virus in hepatoma cells]J]. World J
Gastroenterol, 2016, 22 (17 ) : 4345-4353.



-1489-

[20]

P EELE A ek 2021 4F 12 A4 41 #2545 12 1 CJITWM, December 2021, Vol. 41, No. 12

Kim AD, Kang KA, Piao MJ, et al. Cytoprotective
effect of eckol against oxidative stress-induced

function in a manner dependent on AMPK[J]. Eur J
Pharmacol, 2017, 815 (23): 118-126.

mitochondrial dysfunction: involvement of the [24] LiFT, ChenY, LiYJ, et al. Geniposide alleviates
FoxO3a/AMPK pathway[J]. J Cell Biochem, 2014, diabetic nephropathy of mice through AMPK/SIRT1/
115 (8): 1403-1411. NF-«k B pathway[J]. Eur J Pharmacol, 2020, 886
Yuan Y, Men W, Shan X, et al. Baicalein exerts (5):173449.

neuroprotective effect against ischaemic/reperfusion [25] Meng YY, Yuan YP, Zhang X, et al. « protection
injury via alteration of NF-«k B and LOX and AMPK/ against doxorubicin-induced cytotoxicity by
Nrf2 pathway[J]. Inflammopharmacology, 2020, 28 geniposide involves AMPK signaling pathway[J].
(5):1327-1341. Oxid Med Cell Longev, 2019: 7901735.

Tsai KL, Hung CH, Chan SH, et al. Baicalein [26] Chen XY, Liao DC, Yu YT, et al. Coix seed oil

protects against oxLDL-caused oxidative stress
and inflammation by modulation of AMPK-alphalJ].
Oncotarget, 2016, 7 (45) : 72458-72468.

Li S, Sun X, Xu L, et al. Baicalin attenuates in vivo
and in vitro hyperglycemia-exacerbated ischemia/

reperfusion injury by regulating mitochondrial

prolongs lifespan and enhances stress resistance in

Caenorhabditis elegans[J]. Biogerontology, 2020,
21 (2): 245-256.

(efi: 2020-10-14  7E£k: 2021-08-11)

TL G BUEDS

PELTT i : TR AR

4‘,#’. L2 02 G2 G ) ) () ) ) ) ) ) ) G ) Q) Q) ) ) ) ALA’.A’.A’.ALALA’.ALALA’.A’.ALALALA’.ALALALALALALALALALAL*

RO I 12 T % I 12 I (2 R 12 K 12 A 1 K 12 P I 12 I 5 I JOK 10 K (2 R €0 JOK V0 K 10 I 2 T % I (1 TG ) I V0 I 1P I O TG ) I O K L R O R O

BT 2022 £ Chinese Journal of Integrative Medicine

Chinese Journal of Integrative Medicine { * Bl 45 EF X&) AU TEFTHELLSFA. F
FEMFREAGEREF RN, §ERRLEESEFAEFRESHEFRA, AHARESESFX

BREFHRGRFAAR., BEARERER, FFRHR. XF . KREHFOE2%BF s RO T,

1995 F417], P AR FREEETERIEESH, RALRIF, THEE, #F. BARZE. KUK
B, R, A EZER. BAEES. FRAKT. BR 5% BFERAeR AL E. R, ik
FRAZFAZB, AT ZHE R4 545 % 24K EK, 4. Science Citation Index Expanded ( SCI-E ).
Index Medicus/Medline. Chemical Abstracts ( CA ). Abstract Journal (AJ ). CAB Abstracts. CAB
International. Excepta Media ( EMBASE ). Expanded Academic. Global Health. Google Scholar.
Index Copernicus (IC). Online Computer Library Center (OCLC ). SCOPUS % . A&f|F 2007 ik
SCI-E ¥ 3k, 2021 5 6 A KA F %/ 2020 A7) SCl %ra B -F4 1978, 2010 410 A1 85
T ARIEER Y, EX KM ScholarOne Manuscripts £ &% F45 4 %,

Chinese Journal of Integrative Medicine 1 X 16 JT A, 4P R, # &E3EE, 2011 SF54 A F),
80 W, E A ZAH, 60.00 T/, AFZM:720.00 T, HERA4FER 5 ISSN 1672-0415, B AL%—F] 5 .
CN 11-4928/R, B AW &R 5 :82-825, 4% 47 v Springer 2 8] K32, B M 3T P JE & Kol B35 73T 1
AT HARIC R KAL)

bk AR T AERREILES 15, PEAPEHELSSLEAL, B % : 100091; ¥, 3% . 010-62886827,
62876547, 628765481+ A . 010-62876547-815; E-mail: gjim_en@cjim.cn; M ik http: //www.cjim.cn,

X P
O B R © e e ) i ) i © i © i © i ) ) 4 0 ) ) © B ) ) & i o i ) i © i i ) ) ) i ) 2 ) 4 e ) i ) 4 4 ) 4 & i O ¢ s



