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HE HB W NF-kB.MAPKs 15 5@ % 05 A MK L% & 60 (HSP60 ) # 7 E % 2 it
(M) K5z B P eg A RIT R AFE R TORBEGRENE ., Fixk RAALZHEM G btk
(human acute monocytic leukemia cell line, THP-1) k[ 3& SR A dn /5 25 5 55 P 2h 40 5 Fefn 7
AT IRAE, 3 THP-1 ik 5018 Mo, 5 A 3 48 (Me + 32 F7ik ) \HSP60 (10 pg/mL) 48 . % K % 4
(APS,200 pg/mL) 28, % & A (LIG,20 pg/mL) 28 APS(200 wg/mL) +LIG(20 pg/mL) 8.4 2 & ik
(3% )4 . FAMT(15 pg/mL) 4, & 254 FFREAAR R EI7 B TR FE 24 h )G TR BB 5N, 4 K413
N A 10 wg/mL 4 HSP60 . #il B &% 4 49 NF-kB (p-NF-kB) \MAPKs [ & 3% p-p38 . #t 9% 5 i
W% EE 1/2(p-ERK1/2) #= c-Jun & K% i (p-JNK) ] & & R i£ & TNF-a.IL-6 &%, R Sar@a
Y45 ,HSP60 2149 p-NF-kB % p-p38.p-JNK.p-ERK1/2 & & % ik #= TNF-a..IL-6 & F % (P <0.01);5
HSP60 a1tk , &-25 4 F A+ M B & £ ik F2 TNF-a. IL-6 23 ¥ 44K (P <0.05, P <0.01) ;5 APS 413t
B ,APS +LIG 41, 4 25 fo i 40 fo F XA T A M B & K A Fo TNF-a IL-6 A2 23 %4 (P <0.05, P <
0.01) ;5 LIG 4t ,APS +LIG L0 & & & ik 3 4% (P <0.05, P <0.01) ,TNF-a.IL-6 4% £ F L4
HFEEL(P>0.05),4 2% o ikl F XA T AN E G Kk A TNF-a.IL-6 4 F 3 B4k (P <0.05, P <
0.01) ;4 25 do i sl fo FARAL T 2039 4 APS +LIG 2% & & A 4= TNF-a.IL-6 4 F Ak # 80 2 (P <0.05,
P <0.01), L F&MITABRINE G Z X REE T A S hEHA(P<0.01), it NF-xB & MAPKs 135
B3 HSP60 55 THP-1 Rt Mo & A& X R W 69 24812 518 %, T SR B k4 2 ik APS.LIG.APS
Bes LIG T AR A2 BT AL LR EERKXZR, L P TORBESS RFHARRE,
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ABSTRACT Objective To explore the inhibitory effects of Ningxintong Granule (NXT), which can
invigorate gi and activate blood, and its effective components on the inflammatory reaction induced by
extracellular recombinated heat shock protein 60 (HSP60) in the human acute monocytic leukemia cell
line(THP-1) and the underlying anti-inflammatory mechanisms. Methods  The THP-1 were cultured in
vitro and the serum drug of NXT was used in coordination with component combination of Astragalus
membranceus —Ligusticum wallichii herb.The THP-1 cells were differentiated into macrophages (Me¢) and
then divided into the control group,the HSP60 group,the astragalus polysaccharide (APS) group, the li-
gustilide (LIG) group,the APS +LIG group, the NXT group and the simvastatin group. HSP60 with ultimate
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concentration of 10 pg/mL was added into all but the control group after incubation of APS (200 pg/mL),
LIG (20 wg/mL), APS(200 pg/mL) plus LIG(20 wg/mL), NXT(3% ) or simvastatin (15 wg/mL) for 24 h,
respectively. The protein expressions of phosphate-nuclear factor kappa B (NF-kB) and mitogen actived
protein kinases[ including p38, c-Jun NH2-terminal kinases (JNK) , extracellular signal-regulated kinase1/2
(ERK1/2) ] and the contents of TNF-a and IL-6 were detected. Results
the expressions of the four proteins and the contents of TNF-a and IL-6 in the HSP60 group were all ele-

Compared with the control group,

vated remarkably (P <0.01), which were decreased significantly in the APS group, the LIG group, the
APS +LIG group, the NXT group and the simvastatin group(P <0.05, P <0.01). Compared with the APS
group, those in the APS +LIG group, the NXT group and the simvastatin group were decreased dramatic-
ly(P <0.05, P<0.01). In contrast to the LIG group, the four protein expressions were decreased out-
standingly (P <0.05, P <0.01) in the APS +LIG group, while there was not statistically significant in the
contents of TNF-a and IL-6 between the two groups (P >0.05). Compared with the LIG group, the protein
expressions and the contents were decreased notably (P <0. 05, P <0.01) in the NXT group and the sim-
vastatin group. The protein expressions and the contents were decreased significantly (P <0.05, P <
0.01) in the NXT group and the simvastatin group, in contrast to those in the APS +LIG group. The pro-
tein expressions were further decreased in the simvastatin group than in the NXT group (P <0.01). Con-
The HSP60 induces inflammatory reaction in THP-1 cells mainly though the NF-kB and MAPKs
signaling pathway. The four components, namely NXT, APS, LIG and APS +LIG, all exert some anti-in-
flammatory activities which is partly due to their abilities to inhibiting the above signaling pathways.There-
into, NXT has the best effect.

KEYWORDS Ningxintong Granule; nuclear factor-«kB; mitogen actived protein kinases; heat shock
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protein 60

HRTIAN , shlikts a4k (atherosclerosis ,AS)
S I AE N A P R e B AR, K S 7 Ay
TEH A e J v Jir 4% (%) A T 22 e 78 o R[] 7 L Ak
16 41 %% i g 2 11 (oxidized low density lipopro-
tein, oxLDL) % fig 25""%  #4 4k 75 & 11 60 ( heat
shock protein 60, HSP60 ) J& IT L8 45 A fiff 5% 431 38, )
4, HSP 60 A LIRS R A7 AE T4 py, BA th
BhZ2 RREkEE 1 T IE W iz (i 28 RN 0 55 D) RE 5 s BT
DU ORI RN A ML A1, RIE Ry 38 75 & R E 95 I
Mo WFFEUESE , AT s = KRR 5 7 Sl gk rh
B 45— F-xB (nuclear factor-kB,NF-«xB) &
2 335G L ( mitogen actived protein kina-
ses,MAPKs) i G R AE ), RAUVE N AS Ji 78
GEIH T MR R TR E T . TR R
A EME S A B R T 25 2 T i
B )5 R (A2 BAE AL, AT
ARG O MR — R IUFIE ) S8 2 Co LR a9
ORI FREIR I A —E mPi R ke
WA IR B 5 RBE S, Horp, %
i (astragalus polysaccharide, APS) &7 2 85 FE 1Y)
AR Y, LA N (ligustilide , LIG) 52 B 2411 & Y &
BOETER Y MO i bR . ARSI A N 2 A

1 I 21 ifd #% ( human acute monocytic leukemia
cell line, THP-1) JEVEE 41 il (macrophage ,Me ) {4
SNBSS G 25 Ao AR SR T 0T, DL B
PISE S5 Sl B AT 6 T O ORI i) HSP6O 175
T Mo SN RN AT RIART

M5 %

1 40 K shy)  THP-1 4tk B op R B
AR A P SR i 4 (20170505 -01) o VTS
Pfihe SD K 24 H MR, 1A F (200 £20 g),
H P P BE 2 R s S e G B S TR S
SCXK (#7)20130033, fif sh¥ s+ st =
24K SPF s b, S5 sh ) n Ak e A i R S 0
HL B A AR BRI E A T o

2 2 TOIRBURLA B FEAE R S A0 H Y B
F 57 (952561 5 204000781, 5. 120919) , F
FHEE1000g JI=1000g EMR700g TBXL
700 g 4100 g HARZ 4177, UL LAk 1000 g
Sk, B A T AE 25 3.5 g0 BUAHIRE N 30 g
(10 g, B H3 W), I & 425 35 g, & br A
(70 kg) #5574 0.5 g/(kg - d) A= 24, Feds iR B
H R K A2 AR 6 45 B3 gl(kg - d) 4
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25 A E R BRI H 0.2 kg, it H iR 294 0.6 g 424,
APS (4774t 5 : ALB-20150312) . LIG (4= P=#t 5 : ALB-
20141203) 14 H 7tk ALB HARA PR vl - tfth T (A=
PHEE-:03) 1 [ Selleck Chemicals 23

3 FELAMIEAURS  FZEN: MR (phorbol-
12-myristate-13-acetate , PMA , it 5-: 1001761219 ) I3
[ Sigma A 7] B4 (HSP 60, #it5-:11021228 ) iy
Bt Enzo AEmFFEAR] Sebi A NF-«B p65 Hi o fi
Prik (A5 :0014) Ahi AR b NF-«B p65 Hi 5%
Prik(Hit5:0012) bt A p38 eIk (5
0007) it Nk L p38 HuvfediiA (HL5:0003) |
Hebt N ERK1/2 (137F5) FyefEdi A (#5:0015) |
RPTABER L ERK1/2 HstREHTIA (HiE5:0011) (AR
P INK g PR (HE5:0013) i AR 1k
INK BT Hi 14 (HE5-:0004 ) |\ £Fi % 1gG (#Ht 5
0025) ¥ty B 35 [ CST A Hl; i A B-actin £ 4w [&
Prik(Hit'5:254182) 4 19G (HL5:264474 ) i
B R A P s 2 (i) A PR s GAPDH (it
5 :AB-R-001) g B AL M Bt =AW AR A . TNF-o
(#1t5:101931024) % IL-6 (L5 :103143060 ) fiff Hx
Ho g For i i 7] £ W B eBioscience /A ], FEEAY
s SR EE R KR (36 EMR SR A WD) B T R AN
(EEMA R A A A2 &5 AL (Image Quant
LAS 4000 mini) . 25 3 L A A A (3 A 4
BIRE A F) \HERA cell 150i CO, }% 55 4 ( Ther-
mo A H) o

4 Jiik

4.1 HMEEEFRESHE TS THP 41 T
37 C 5% CO, HiFffrh£57% , i H RPMI-1640 £537%
W(H10% MG2F 103 ) , B 2 ~3 R 1 IEEFHRK,
FRAM K =R A B 5 90% A A BHER MBI 2 ~
3 1R BT B AR K B 41, 2 PMA (Rl
200 pg/L) %S 24 h 43fb A Mo J5 E1 7585

4.2 TFUORPRLAZMmENH S 24 H SD kK
SR AR IR 7R, A B AROK . BEBL R A O SR AL RN
TOOREURLZL, B 12 H K BRI
Ry FELREN T 3 K 4 K— KR A KA, 2= H
X WA ZH K BUHE IR S5 R R K . 20 4 REAZIRTAA &
12 h, BEHKK, 45255 2 h 78RR RO 28 R 35 80 kR
M. PA3%KEEE (0.1 mL/100 g) i 5 25 18 13 it
BRI IS, 45 BRI [ 5 , ) SER B IR, 23 25 B2 T 45
SR L RSk Fe o0 S R , 25 FLat Ot f P e ik FE
FrEERl a0 IR Sk, B O A S K ML, B2 AR
WEEFEY 15 mL B0 T FIE BN 4 °C e

4 h; 4 C 3 000r/min & .0 15 min, B F % #;
3 000 r/min,4 C &.0» 10 min; B B &, 4R 5T,
56 C /K 30 min K%, 0.22 pum ELSHHIERTH , 4>
$OF 70 CHAER

4.3 LESYH RANETTE SRS ECR[12],
PR B Ve PRI AT IT 25 S . SE0IR 7 4L %t
HAZ] (Mo + 55 35 ¥ ) . HSP60 (10 pg/mL) 41, APS
(200 pg/mL) #H. LIG (20 ug/mL ) 4. APS
(200 pg/mL) +LIG(20 pg/mL)4H . &241M3%5 (3% ) ZH
AT (15 wg/mL) 4. APS 41.LIG 41.APS +LIG
2 B2 INE AN SE AT T 2 20 A ZS FLNLE APS
LIG.APS + LIG.3% % 2 fiL{& F1=F & Ath 7T AL BE 24 h
J  BRXT BREA S, oA L A HSPB0 (10 pg/mL) 1k
FH1 h(E MAPKs #E11#23K) (12 h (8 Bz 1k NF-
kB #HH#55) 24 h(llE TNF-a . IL-6 &5) .

4.4  Western blot i 5 Wl #% B2 ft NF-«B .
MAPKs % 1335 MAPKs 1335 p38 .ERK1/2 HI
INK 21, 4% 1 x10° N/mL B2 EE¥ THP-1 4 il
AT 6 FLEE IR, &5 F 04k o 4 Ak B S W A 4
Jfl, L PBS T UE 2 IR, 2R A0 AR IR 11 i AR
PEET -20 COR-AF. SRIAEHIKE AR B 5k
1 Kl F-kappa B (phospho-nuclear factor-kappa
B,p-NF-«kB,1:1 000 ) @2 {k i S5 5 98 15 i1 /2
( phospho-extracellular signal-regulated kinase
1/2,p-ERK1/2,1:1 000) .ERK1/2(1:1 000) . iR
1& c-Jun 2 5k K vii 34 B ( phospho-c-Jun NH2-ter-
minal kinases,p-JNK,1:1 000) .JNK(1:1 000) .
Wiz 1k-p38 ( phospho-p38, p-p38,1: 1 000) . p38
(1:1 000) .B-actin(1:2 000) ,GAPDH (1:2 000)
—HiT 4 CWEF ARG B 50 LAEW, VERE, F
PVDF i 5 p-NF-«kB (1:1 000) .p-ERK (1:2 000) .
ERK (1:2000) .p-JNK(1:2000) .JNK(1:2 000) .
p38 (1 : 2 000 ). p-p38 (1:2000). B-actin
(1:2 000) .GAPDH (1:2 000) —#i7E &R T E
2 h VRARE, A S 0], b2 R O ARG T B O R
FEEME . H Image J B4R & & 4501 K BEAE, F H
M E 5N B-actin B 88K K BEER ELE ST
HEHRIBFERI

4.5 ELISA 3£l TNF-o F1 IL-6 & ¥
THP-1 4iffid% 1 x 10° NMmL 25 B30 T 24 FL40 D
EEFEAR, BR6L 500 pL, &5 501k i dlAb s 4 C
1200 xg , 5 mingC & B4 A 35 57 i, e
TNF-a IL-6 By &, BAREAE D TR ELISA K71 &
UL BT, DL ESEIRAEAR R SR T A 3 IR,



-1090-

rhE Y PESE A ik 2018 4E 9 45 38 #5459 i CJITWM, September 2018, Vol. 38, No. 9

4.6 Gtk R SPSS 17.0 4Giil#fF
X3 W A S B BCHE AT et o A, A% 2 A LA
X x5 FRon AR LR AR 3R O 25 4 B, WAL ] L
¥R H Bonferroni it 7K %, P <0.05 2% Ay
gt o

#® g
1 K4 p-NFxB HEHEXHLKE(FE1, K1)
SRR AR, HSP60 4 p-NF-xB & [ %k 7+ &

(P <0.01) ;5 HSP60 41 this, &2 T Al & A%
KRR (P <0.05, P <0.01) ; 5 APS 411 LIG 41
FL#, APS + LIG 41 & 25 ML 1 4 Fn-E AR VT 41 8 3%
KPR (P <0.05, P <0.01) 5 & 24 iy 20 Al FAth
TTEH4%: APS + LIG 4R IR Bl 2 (P <0.05, P <
0.01) , H¥ A TR T & 251354 (P <0.05) o

R1 K4 p-NF-«B BEEFRALE (x£s)

215 n p-NF-kB/B-actin

X R 3 0.340 £0.015**
HSP60 3 0.868 +0.086

APS 3 0.649 +0.030 * ~440
LIG 3 0.648 +0.022 * A~ AA0
APS +LIG 3 0.560 +0.020 **
BN 3 0.498 £0.027 * 4
FEARATT 3 0.415+0.019 ** 204

.5 HSP60 4 th#:, *P <0.05, " P <0.01; 5 APS +LIG 41 1t
B,%P <0.05,22P <0.01; 5% 25 MiE 41 L4, 4P <0.05,44 P <
0.01; 5 kAT 4l ks, ©P <0. 01

FE:A X IE4L;B S HSPBO 415C i APS 413D 4 LIG 41;
E 24 APS +LIG 41;F Jy & 251 is 4 ; G =R AthiT4
1 &4 NF-xB B

xR2 £41 MAPKs &b bEs

2 K41 MAPKs EFFREIE(F2,E2) S5xf
MEe Lt #, HSP60 41 p-p38.p-JNK % p-ERK1/2 HH
FkTHE (P <0.01) ;5 HSP60 41 Hbis, 4254 T 1izh
KA I F AR (P <0.05, P <0.01) ; 5 APS 417
LIG 4 ku#, APS +LIG 41 . & 24 i ZH A= fh VT4 p-
p38 .p-JNK % p-ERK1/2 & (13263 (% (P <0.05,
P <0.01) s & 251G L F-E ety T 4H 448 APS +LIG 41
HEHFRIRFEIL] . (P <0.05, P <0.01), H¥E T4
MFEZMIELH (P <0.01)

3 K4 TNF-a.IL-6 FHIILE(F3) HXH
ZH 4 ,HSP60 2 TNF-o.IL-6 & TFm (P <0.01);
5 HSP60 41 AL, & 259 T 12l TNF-a IL-6 & &1
FEf(P <0.05, P <0.01) ;5 APS #4114, APS +LIG
A 2N A E A 7T 4 TNF-a IL-6 75 4%
fii(P <0.01) ;5 LIG 41 b %, APS +LIG 4125 % o5
THERE (P >0.05) , 7 24 L7 4 A =E o fth 7T 41 & &
BIFEAR(P <0.05, P <0.01) ;3% 24 L1520 Fl- Al f 7T
I APS +LIG 41 FEAIKEH B (P <0.05) ; & 24 L7
G T LR, 22 F s L (P >0.05) .

p-P38
43 kD

P38
40 kD
44 kD
42 kD
44 kD
42 kD
54 kD
46 kD
54 kD
46 kD

p-ERK1/2

ERK1/2

p-JNK

JNK

GAPDH 37kD

TE:1 g xf R 4152 9 HSP6O 4153 g APS 4H;4 4 LIG 41;5 H
APS +LIG 41;6 &2 MG 7 A RfhiT4a
2 %4 Me MAPKs & [ LI
(xxs )

MAPKs % #3k

215 n

p-p38/GAPDH p-JNK/GAPDH p-ERK1/2/GAPDH
Xt R 3 0.242 £0.014 ** 0.334 +0.017 ** 0.329 £0.007 **
HSP60 3 0.695 +0.011 0.828 +0.015 0.605 +0.016
APS 3 0.626 £0.012 ** 24440 0.737 £0.022 *~440 0.550 £0.012 * 42440
LIG 3 0.620 +0:007 ** 2440 0:729 +0.027 * 2440 0.548 +0.008 ** 2 A4Q
APS +LIG 3 0.582/+0.009 ** 0.688 +0.010 ** 0.517 +0.009 **
RN 3 0.529 +0.018 **~ 0.587 +0.017 ** 242 0.475+0.014 "2
AT 3 0.450 £0.016 ** 2244 0.494 +0.011 %224 0.412 +0.012 722044

5 HSP60 £ 1L4s, "P <0.05,"" P <0.01;15 APS +LIG £l 1b 4, %P <0.05,22P <0.01; 5 & 25 MiF 4 L4, AP <0.05,44P <0.01;

SR TT 4 A, OP <0. 01
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#*3 K4 TNF-o . lL-6 FEE (pg/mL, x£s )
451 n TNF-a IL-6

xR 8 6.026 +0.698 ** 2.291 +0.414 **
HSP60 8  321.355£22.442 236.568 £21.249

APS 8  293.837 +21.661" 211.060 £21.282

LIG 8  271.202+18.323** 181.630 +13.567 **
APS+LIG 8  259.850+0.028 ** % 170.806 +16.164 ** ©
BHMIE 8 248.411+22.292**24C  163.633 +17.359 ** ~4C
FARMTT 8 238.341+18.421**2AAC 152 115 +16.103 ** ~AAC

:: 5 HSP60 41LLEr, *P <0.05, **P <0.01;5 APS 41 [£4¢, “P <0.01;
5 LIG 4114, 4P <0.05, 24P <0.01; 55 APS +LIG 41 14¢, °P <0.05

Wit

AS BEHLJRH HSP60 WIS /E s ZN M )iz , He
A AE LA S o F i TNF-a IL-6 %5 %0 73
ko ANURBL FT T AE &30, HSPE0 X THP-1 5 14
Mo HAFAAMER ", HLEL I (] F s AR , AR 52
B — RSt T HECRIER, &8 10 png/mL HSP60
AR A TNF-o IL-6 & HI BT m . AFstis
fB7R, HSP60 Al {fi NF-xB ,p38 .ERK1/2 Fil JNK
RHERRIRAL OGS , X Ui HSP60 T 48 i [ 1 & &
G LR G Sl A 05, 45 A AN IRBAL AT AT AT,
FIFH R 50 siRNA PJTER MyD88 Jit R £ ik 5 MyD88
k7 ST2825, Al #l#] HSP60 %5 511 MyD88 i ik
1 p38 . JNK .ERK1/2 % NF-kB Fik, il T iif
JAEH F B, E— 2 E 52 MyD88-MAPKs/NF-«B
& HSP60 i % Mo #iF 2 B i T 245 5 e,
A2 R, HSP60 % p38 .ERK1/2 Fl1 JNK [
WHAE B 4R 5, e D R Me R
RAW264. 7 w, Hol o % INK B8 R GE R 7 %
K, AR R B LA 2R HOC2 i, Il iy p38 i %4
QRIS . P, AT R RERL L A HSP60
L G p38 ERK1/2 il INK H (1) I 26 3 & % 4%
FRMEM A5 Al F] PD98059 4541 il MAPKs i
— TR

B BB A K Sy T 2502 AS TR = K4
B (LA A0 ) AL 31 e o AR o 45 o (IR O BT AS %
) Z— B H I RSF8 A fritk— 2P . 5 AS,
h PR BE BB VIR 56 1 568006 VA & o s 2 B R
U SEVEE, 2 WR IR SL e AT . T
SN EURL B S PRI 4y, TR RO, R
PRI, AL 28, AN B2 F 2 I Z R 1
T, AL, A IS I ST RO E DAL, 5 i 2R
257 AR R, T2 B, M 0 R RE,
I PR A, SIS MR M B2, ISR SR
PETF AP, (RN AN 5 £ LATB AT 20 55 305 1l fik
1B Z o 2B MITG HNEIETT PRI

I, ARBH MR RS R Bon, HE A HE SR
i1 A R 4y APST™ LIGH ™) o (i i 1 L
B BB BOR . TS5 45 F AR B AR A0y B
— M 2 A AR L, B T 2 2R Ay B 2, 2
BT AR E DA P, A AR R R T R — A R o Bk
JUANA RS I fa BRI o X AE AR F 92 3R 75
WESE , 7O 0B 5 25 L A i NF-xB \MAPKs
BERR AL NG 48 5 ) F TNF-ou, IL-6 2 5 19/ 0 3
BT APS +LIG, J— i, & 2l s i &2
FepE ot T v S 2 MU 9E A IRIXE . Tk R BE - IA
by, W2 B HL A T RIS N ¢ B AR s B R R, T
I A SR EMRITER R EREIRTE 2 N R R
OO LI BRI AR R T, A R R gy
“HAYBCMRT BRI T RO S P S AR BRI ED
UL 48 S AR AT 5% 5 i, 6 v 25 52 5 2 BRAL
W HEAT TR IR R 243

AR BN, MTT R ARG, AR
iR, 2 A A T AL B AT B S 0 HSP60 i S 1)
Mo MyD88-MAPKs/NF-«B i %18 i K H: T i &% 4
AT TR MY BRI MPRCR (&2
MIEH 5 AT 4 s, TNF-o IL-6 &8 227 4
TR ) A LA 5 X 25 A0 I 259 5 5 (b T
A BT R BRI TSR

Z¢ |, HSP60 i it # 1% NF-xB .MAPKs {5 5 i
PR FESARAE A, B 25 A0 ML TR0 7 0 IR R ]
REE AT VR A L 3 f T & P AT R AR, (EAS AR
—HHRAMIE

Fll 25 0P 2 < BRATSCT SN BUN FE 450, A58 AR R
3% FLAth /A RVRE Bl s AR SO AT VR B FLBCAR 7 2 sl AR
IRPEAFELERZ AT ST 245 SR W 55 K R

2 % x #t
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