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WE Br @3 RMELNET T CpG % LA M F 8 (CpG oligodeoxynucletide, CpG
ODN) #3805 ) R 4% E % 4 e Toll #2145 9 (Toll like receptor 9, TLR9) 12 5 i@ % 44 % vf , 3%+ MR 7%
BB BT R vk s iRt (systemic lupus erythematosus, SLE) 38069 pLh . ik b3
TN R A% B e, FAHLA Ay 2 & ik 28 .CpG ODN &1 28 .CpG ODN #uib 5 K #r20 & CpG ODN And-24
feik s, FR24 h JE Ik Em e, £ A RT-PCR k4l TLRO . % # 5 1L B T 88 (MyD88) . 4z 4 % A F-xB
(NF-kB) & F#.% - a(IFN-o) mRNA # % i% ;Western blot %4 @ TLR9 NF-«kB % & & ik ; ® % % % i
WMEER M NFkB £k F Aok, £R L xahiFaki, CpG ODN 4l TLR9 ,MyD88 .
NF-kB .IFN-a mRNA %k . TLRO NFk-B % & % ik fo NF-kB 2 FE A ¥4 ZH, £ZF AL T FEL(P <
0.05, P <0.01) ;%5 CpG ODN |41k 4:, CpG ODN Hnb & K #220 MyD88 . NF-kB . IFN-o mRNA %
5 NF-kB & & & ik #w NF-kB #: X ENH T, £ A%+ FEXL(P<0.01), CpG ODN #4254
TLR9 .MyD88 \NF-«kB .IFN-a mRNA \TLR9 \NFk-B & & £ ik f= NF-kB # X E W TH, ZF A 4T F &
X (P<0.01). &t Maisik B %7 SLE PrAe ) 5 80Uk 4 49 15 A 7T 4k 2 il i 4% TLRO 15 5 i@ %
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ABSTRACT Objective To explore efficacy enhancing and detoxification roles of Jiedu Quyu Zish-
en Recipe (JQZR) in treating systemic lupus erythematosus (SLE) by studying its effect on Toll like re-
ceptor 9 (TLR9) signal pathway of murine macrophage cells after JQZR stimulated CpG oligodeoxynucle-
tide (CpG ODN). Methods  Murine macrophage cells in vitro cultured were randomly divided into 4
groups, i.e., the blank serum group, the CpG ODN stimulus group, the CpG ODN + dexamethasone
group, the CpG ODN +medicated serum group. Murine macrophage cells were collected after 24-h inter-
vention. The expression of TLR9, myeloid differentiation factor 88 (MyD88), NF-kB, IFN-a mRNA were
analyzed by RT-PCR. The expression of TLR9 and NF-«kB protein were analyzed by Western blot. Changes
of the NF-kB transcriptional activity were assayed by Dual-Luciferase reporter assay system. Results
MRNA expressions of TLR9, MyD88, NF-«kB, and IFN-a, protein expressions of TLR9 and NF-«B, and
NF-kB transcriptional activities were enhanced, showing statistical difference when compared with those
of the blank serum group (P <0.05, P <0.01). Compared with the CpG ODN stimulus group, mRNA ex-
pressions of MyD88, NF-kB, and IFN-a, the protein expression of NF-kB and the NF-kB transcriptional
activities decreased in the CpG ODN +dexamethasone group with statistical difference (P <0.01). Com-
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pared with the CpG ODN stimulus group, mRNA expressions of TLR9, MyD88, NF-kB, and IFN-«a, protein
expressions of TLR9 and NF-«B, and NF-«B transcriptional activities were decreased in CpG ODN + medi-

cated serum group with statistical difference (P <0.01). Conclusion

Efficacy enhancing and detoxifica-

tion roles of JQZR in treatment of SLE might be realized through regulating TLR9 signal pathways.
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AAE LB (systemic lupus erythemato-
sus, SLE) & —FhAHiaxdiik R A P b s
IE R M 22 RGEMSAENE B B e P o AR 2 %
SLE 6l = A 1y a9 IRT 125, 38 5y Ik W R B R
(glucocorticoids,, GC) fk#RJEIfi IR FiGYT SLE 1%
SRS 25 ), B BB R B GC AT g [T
ZAN RO TNE b R B 220 AL L A
PR B BB AAAE 4k A PR B bR R L REAS
4% 1 I, Wi GC AT SLE MR R RO AN
e FLY T S A I 2 R 5 Mg A 1) [ A

RS N T4 K CpG SEM &% 2 (CpG oli-
godeoxynucletide, CpG ODN) |/ L84 B
WEARAE P, 1755 Toll #3214 9 (toll like receptor 9,
TLRO) {553 BT , iz T fiff B A5 0805 B 5 2 245 1T
AT, AT TLRO {5 -5-38 B& 152 W, R0 it 7
FERREE IR YT SLE A3k 7 A E FHLS] -

57T %

1 Y54 20 RiEYE SD KR, ik,
6 ~8JEIL, A (200 £20) g, H#i L H EZY K2EEhY
SIS L I (Bh A A% IR S : SYXK2008 - 0115)
/N B R AN AR (RAW 264.7) 18 3 b [ R
B LA A RS B o

2 Y MBI T WA B T b B
159 #¥EH12g JHK9g LM—FifE15g HE
129 BER15g HAj12g WED(LC159 BT
99 AHEHHEG6 g, W LPELRERLIRAT 1,
R R AR ZE K 800 mL RiaE 1 h, HhRT 2 ¥
2 IR 2K BRSSP 2K B il A= 25 2
w1 g/mL, HZEKFL(Sigma /A F],100 mg, 5.
D1756) ;CpG ODN A= TAY) T (_1ifg) ABR A RS
HJT51: TCCATGACGTTCCTGATGCT,

3 FERAR MY KR4I (Hyclone, it 5 -
10100 -147) ; DMEM @& B 55 7856 (GIBCO 12800) ;
B RNA 2 B ) & TRIzol (Invitrogene 15596 —
026); RIPA & H 2 itk (= RAEWHE AR L F,
P0013B); BCA 4 [ & I s i 3 & (A 2

systemic lupus erythematosus; murine macrophage cell; Jiedu Quyu Zishen Recipe;

CWO0014) ; RT-PCR i & (Takara, RRO14A) ;
Hit X TLR9( Cell signaling 5845) .NF-«B #if4 ( Cell
signaling 6956 ) F1 —#1#i % RDye 680 (LICOR
926 - 32221), X #¢ ) 2 Mg i 5 3L A 2 B i ) &
(Promega, E1910)., PCR 1Y ( Eppendorf, %l 5.
621BR09074) , BE UKL (Fb s —AUds T, B 5
DYY-6C), #t I i 14 1% ( Bio-Rad, % 5-: 720BK/
01492) , & H HL UK Y S 55 Bl & 48 (BIO-RAD, B 5
041BK91383) , LI AMHAUE MR R 48 (FE A PR
"], 5. UL301 -1)

4 Jrik

4.1 /NEREAZE VGRS DR RE
RO/ INERAL B A L, 52 95, & 10% FBS 195
B DMEM }; 32 52 % F 37 °C 5% CO, B 54 i
Fro Higt 48 h )5, WS T WA A0 i AR AR O, 4 20
JL i AR AE I FE R ARUIR 1) 80 % MAZAC TR .

4.2 FHMIERE K20 K SD KRFEEHLS A
2 E4URR A 410 R Hdas Bk R
YRR SR, TAHEKHEH 0.1 mL/(10 g - d) 5
24 1 K R AR 75 4080 By /K IR e AR LN S K
FIHEAY 10 5 T #EE 0.1 mL/(10 g - d) , K | F
FAAER 1R IES R, TRRER 1 h )G, £k
Buf, Z=iR#E 4 h, L3 000 r/min &.0:15 min )5 Wk
iNQIIREN QL =AU N L iy a2 et IO ET R N DI
Wil 4 M5 TR AT, F 0.22 pm fRLFL 8 I 5 g B A
56 C/KIB K 30 min J5, 0385 85T -70 CukAh
U, A S B A

4.3 A5 TH BUERARE RIFH/D R
LI 40 A PR, R B Ak BOF T A Bk BE Sl 5 x
10° m/L, B A 6 FLEF A, B FLIN4N IS 1 mL, 4
N4 A A IMLTE4L . CpG ODN #il# 41 .CpG ODN
TN ZEKFAZL .CpG ODN il 75 24 MM ¥ 2 5 4% 2H 43 31 LA
FHETH: (1) 25 (A4 : 900 pL &k DMEM K5
FEWHN 100 pL =5 {1 iE; (2) CpG ODN Hil 4 -
900 pL=#% DMEM 3% 5% 100 wl =5 [ 1 3 fin
CpG ODN(0.5 wmol/L) ;(3)CpG ODN Jjii s ZE KA
£H:900 pLyEH% DMEM 553200 100wk 25 LT
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CpG ODN(0.5 pumol/L) i ZERANE W CIMA S5 12
WeFiE 4 40 ng/mL); (4) CpG ODN il & 24 ifi i 4. :
900 pL = 4% DMEM K5 5%# il CpG ODN (0.5 pmol/L)
J100 wL #2513 .

4.4 RT-PCR 2% JH TRIzol #2£HUE RNA ]
il RT-PCR 7 3l %2 TLRO. %8 ¥ 4 1k A ¥ 88
(MyD88) K45 HF - B (NF-kB) . T E -«
(IFN-o) By 3 K %35, PCR [ W 45 4: 94 C 7 4k
5 min(94 °C,30 s;50 °C ,50 s;72 °C,30 s) x30 4
PEER,72 CHEAE 5 min, L) B-actin NS, 5IYIHRE
Primer 5.0 5| iti it BAricit, fr A TAEY T
(B AIRA RGBT (£ 1) .

F1 HBENG YIS

PRI

KN Elt7k2d! (bp)

TLRS Fii#:5'-TTCTCAAGACGGTGGATC-3’ 2
Fii#:5'-GGCGCAGTCGCACATAG-3’

MvD88 _J:5'-TCCTGCGGTTCATCACT-3’ 450
y Ti#:5'-GGGCCTTCCTAGACTTTG-3’

NFcB ii#:5'-GCCGTGGAGTACGACAA-3’ 205
« Fii#:5'-CGGTTTCCCATTTAGTATGT-3’

. I-4j7:5'-ATGGCTAGGCTCTGTGCTTTC-3' .
*  Fi#.5'-TGGGCATCCACCTTCTCC3’

actin  LiF:5"-ATCCGTAAAGACCTCTATGCCAACA 3’ 105
P Tii7:5'-GCCGTGGAGTACGACAA-3'

WA, B PCR KW 10 b, 5B 5 -
FEGZ IR 5: 1 1A, 76 70 V.30 mA T4 1% 3
EREEERCHL YK 60 min, L B-actin /E NS, SR 22
YRS s BB IR HLRTUY 2 ~3 om AR, 45 1k ik
B SE ALK B BT BIO-RAD BEIR AR X HE 4T
SO, ARG EUR B AT 6% B o i, DL H
FEDR G BE (S5 00 i N 2 B R B-actin DG FE A
1) FEABLAE izt it b B SR D AR e s i . )i LA
H AR AR Sk i SR T T i
4.5 Western blot £ & H 40 g il W 4
RAW264.7 HZE VGG A 1 x SDS RSz v
T2 B, WSS A P B R o, R MR i BCA &

K, il & i B L RE L B - 70 CUKFRIRAF 4 F . LU
60 ng HH/AFHKGE LR, 4 SDS-PAGE HLIK)G , HLF%
I 22 il 1R 2 4k JE, 43 A 12150 e dit A TLR9,
NF-kB—#1,4 CEH Mk, TBST BE¥% 3 K, &KX
10 min, A ¥#i% RDye 680 —$i(1:15 000), %
TR 2 0BG R 41 4k 28 B 1 21 AP O AU i1
RGP HATLL AN, X BRI T % AT o
L E 8 0K BEAE 55 6 R i N S 8 1 B-actin (1K
FEAE A LB AE A ZFE b B SR AR R . B
Jei LAE W8 B R AR R 2235 1 o S8R T i S it
53T o

4.6 WIOCEEHREFEH ST BUERKRESR
UF ) RAW264. 7 542 E I 40 i ik, B e £k 240 i 3 -
BOFHERN 24 £LHR,24 h 5 3LRHYL 0.5 wg NF-xB
KD RS BRI 0.02 png NS BRIk
pRL-SVA40 ¥ 5 R B S Bk 4 h #5525
Ay RZS TG 2H .CpG ODN il 4 .CpG ODN i
FEAMN 2 . CpG ODN Jin & 2515 4, f 4 ix 6 P&
52,24 h 5 2400 AN, 42 BEODUSE G 2 A 5L R 43 i
R A BRI NF-«B G SRTE 11, DL B 966 &R
T MENE NS UETH PR R iR 25

4.7 SiteEJrik SR SPSS 16. 0 Gl #fF
B30T THERRILL X £5 7R, KT 7 22504 b g
STEEAS t K3, P <0.05 ZRASHEE X,

# R

1 4/ BUAAZ E AN TLR9 . MyD88 | NF-
kB J IFN-a mRNA FRikL# (F 2. B 1) HEA
Mg 4 L%, CpG ODN #i# 4 TLR9 . MyD88 . NF-
kB S IFN-a mRNA Rk &, ZR AT FE X
(P <0.05) ;%5 CpG ODN H#i|j2H [t4¢,CpG ODN il
HiZEKFAZH TLRO mRNA 1335 N, H2E R 5 i
2 X (P >0.05),MyD88 \NF-kB f IFN-a mRNA
FRWEIT T, 2565012 X (P <0.01),CpG
ODN Hi & 24 1fiL 3% 241 TLR9 ,MyD88 .NF-kB /% IFN-a
MRNA Fk TR, 2565007 L (P <0.01)

K2 KU/ AZEVEANNE TLR9 MyD88 NF-kB & IFN-a mRNA kb (x+s )
45 n TLR9 MyD88 NF-«B IFN-a
25 [H LG 3 0.806 +0.003 0.891 +0.017 0.845 +0.024 0.497 +0.025
CpG ODN H#il# 3 1.003 +0.016 * 1.015 £0.034 * 1.021+0.046 " 0.756 +0.055 *
CpG ODN Jjiiit 2E K b 3 0.946 +0.017 0.685=0.045% 0.777 +0.023% 0.466 +0.074%
CpG ODN i & 24 i i 3 0.714 £0.023% 0:817 +0.036% 0.859'+0.025% 0.561 +0.023%

TE 52 M A e, * P <0.05;5 CpG ODN il e, “P.<0.01
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¥ :M 5 DNA marker;1 hz5 (M5 41;2 2 CpG ODN
H4H ;3 CpG ODN ity ZE K #4 28 ; 4 2 ODN Jin 5 24 1fi.
EA
1 £41 TLR9 .MyD88 .NF-kB } IFN-a mRNA
Fik L

2 S/ EREA TLRO & NF-xB 2
FKiKE (3. K 2) SEHMIGEHLLK,CpG ODN
FilZH TLRO \NFk-B & I £ LT, LR H G2
X (P<0.01);%5 CpG ODN Hili#H [t.#¢ ,CpG ODN
Db FERFAL] TLRO AR T, AR KR E
(P >0.05) ,NF-kB HFIEIL T, ZRAGIHHE
X (P <0.01),0DN Jin 24l TLRI NF-xB 2
TR TR, ERA G FE L (P <0.01)

F£3 SA/NREZERELIN TLR9 K&

NF-«kB ZEHFRILLE (xzs )
2151 TLR9 NF-xB
25 B ML 0.078 +0.003  0.143 +0.006
CpG ODN il 0.114 £0.005* 0.232+0.005*

0.112+0.007 0.131 £0.001%
0.084 +0.004% 0.155 +0.005%
%, " P <0.01; 5 CpG ODN #I#t 41 It

CpG ODN Jili ZE 44
CpG ODN & 25 1ML i%

e Rl IRl =
#,%P <0.01

Wl lw w w w3

1 2 3 4

TLR9 S . . (7 D

NF-kB h - ‘ - 65 kD

1 N EHIMELL;2 5 CpG ODN Hil#441;3 4 CpG
ODN i ZEKHA2H ;4 S5 CpG ODN i1 24 I 75 4
2 A4 TLR9 K& NF-kB #HH#iEE

3 HU/NREAAZE AN NF-«B #5736 ) th %
(F£4) HEAMEA L, CpG ODN il #2411
NF-kB % ¢ I Jh i, Z2 R A G2 L (P <
0.01) ;5 CpG ODN Hl#41 lt.#, CpG ODN Jiii i 2€
KAngH AT CpG ODN Ml 2l 78 41 NF-xB %% 57 1
BN RE, 2R AT ERE X (P <0.01),

R4 SHDRIPRE RN NF-«B FfiG R (xxs )

2 5] NF-kB #5515 71
25 LT 0.606 +0.054
CpG ODN H#il# 2.434 +0.077"

[o) BN >IN >R o)l e

CpG ODN Jinh ZE K 0.894 +0.080%
CpG ODN Jil& 245 L% 1.573 +0.042%

W52 A MiEHLE, P <0.01; 5 CpG ODN il i 4 It
#%,%P <0.01

Wi

SLE 7Er BE 2 2 LT B FH 257 L o™ |
“H R R EE AT S IE , O PR BIL O R AR B
WA 2 VBN 5 BN AR, 82 A A G R R ot BHL
AR, MESE B R . SOAS o S DA B B R S A DA
TG I AR, X = F N EBER, EoARE, Fit,
FRREALIIN G B V5 R TP BRRYT SLE RYZEA LN Rtk
AR G e T MO S TR B — AR
Hid TR A KR T AR 10 BR
T2 R AR . SRR IE SRR i
FERREE )7 454 GC i)Y SLE, Ui 1 #4r- iy th ) 4
L5 H GC iRYT LR, 3T IS8 B 5 vl LA
> GC 11 FH It 4 i 7 A0, R B R AT I B 500 B AR
R o (R ELR VR AL 1 AN 4

MR, S8 I E A e SLE PR T E%
R ERAE T, G HJE TLRO 38 35", TLRO il
R i My D88 i1k K A AR P A5 5 e =38 R U
TR FIAE R Fo TG ALAY Toll FE 32 VR 1 it P 45 44 3
5 MyD88 J2 Kk AH FLAF I Hoi 4k, 1% 1k 1) My D88
A5 5 IRAKs B B 1R 1k, 32F 0 0TS B 2R N Y
TRAF-6, 1H{L/5H) TRAF-6 it TAK1 5 IKK 55
PRI, 1l 1-xB BRI R A% , B 23S NF-xB ., 151k
JE Y NF-kB Fi M2 A5 2 A0 M A% Y, 51 e 28 4 it [
TIN5 RN 323K, Ja B R AR G Fl AR AE A K
FER L 5 R AT RAE RN . i Bk (555
W, TLRO A 4% sk I F 106 A, 5 5 5 3L X i 7%
S TR R ARG S, 1 My D88 =4 i
WA EEAHE TRAM K TRIF 45 350040,

HET, % TLRO FEHTAH A Hos w5 B e b i 1 FI BF
FALZ AR B B G s & s AL b iy 1
WFgtie /b, A5 & W TLRO 15 5 38 J& 19 5 % 1% 1k
Ji AR A pDC R AT K1 IFN-a A
PSETRuReil S RUNWE Y UB JRaE I AORE = £ W N
(i SLE M B I A T A7 5 Rl it 5 F 9 4
AEAETE BB SLE 83 T3R5 TLRO 11 B 4 Lt 4]
EJt, I H 54T ds-DNA Fifk i 3 ik B A M,
XFEWAE SLE 1, TLRO Xf FHT DNA HE 8 A4 H



- 470 - HE PG EE 45 A ki 2015 4F 4 4 35 445 4 15 CJITWM, April 2015, Vol. 35, No. 4

A E A, AUFESL, TLRY 76 Ak A3k B
HHE A F R AR E AR, SRR EGE AT B2 32 A
fih & TLRO F&ik v] DA _F i, 21212 B 4 e 1y
FEIR I FE R A
ARG S5 R B, NN T A s & 3k
CpG ODN Jll¥# siz E i il )5 , TLRO S H T i 4+
MyD88 NF-«kB J IFN-o &3k 7K F-#8 B & 7} & , fc ik
T CpG ODN J& TLRO Hy¥ Stk Bk i scmkic k",
24 CpG ODN 5 TLRO Wfs 4 &5 , %5 5l
%S 1A AL, NI 3 8 R 8RG8 T 9 i i o A 6 JE A
(R 53 5 45l R RE SR, [R) B A BIF9EIE S CpG
P BRTE SLE B35 e 54 W) b B9 M5 L7 N2 5L
P P RS R 15 5 ~6 A5 "2 IR 9T s Fl s 28k
AT TS, TLRO BB /K A — & RE I AL,
HZERTG I F L, X5 CHOC 80 TLRO 7E M=
Wby SLE BF h Rk R IHE , I HAE GC 69T
HIJE TLRO Mk T4 it b, KI5 H2E 5 K%
TR A, /T UL GC X TLRO i ik 2 A
TOHIVE R XA A R T O Ah A B T R
SHUE DT SLE MEHUR A B i
BRI ETRYY SLE YL SITTE, SR GC 1] LA
il TLRO 155 38 % T ¢ 4 4> F MyD88 \NF-«xB ¢
IFN-a 263k, 2 A g1t L (P <0.01) ,iX Al fE A&
W IR L e R DL B SRR PR
PEA IR AR S IR s IR 5% Hh kB3 T e 2 420 00
J5 &GS AT T HUE , TLRO A4 2% 1k 7K F Bl 4k A
(P<0.01), HNii#Hy 4+ MyD88 NF-kB % IFN-a
FERKOEHA BT T R, NF-kB 1955 5% 1% 1780 B T ¢
(P <0.01) , AT LAHE I i 25 420006 B I 76— e AR |
yr#h T GC Xt TLRO My /E - . H Uk m] DL, fif 25 4%
G 7 RS R4 S8 TE AL Y TLRO {5538 %, M1
AT DAHEWT R BE 4554 B 0 1697 SLE (B 31 1 208 # 1Y
Y F AT i i 4 TLRO 13558 Bk 5230 .
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