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O 22 JURE T 1 1O LA /DN B TL-6, TNF-o W i 55 2 1l HY 52 i

MAFR, BEX", aF, BHER
(BHEAKRE WEFEER, Wi #M  646000)

[(HE]  BH T80 20RO R B O LR (viral myocarditis, VMC) /) BREY 47 6% %5 B3 J5 2 (CVB3) mRNA, H 414 % -
6 (1L-6) FlI 57 IR AL X 7--a (TNF-a ) AKF- B9 520 o T3 3% R 60 A e bt BALB/c /NELBEAL 2> O 6 41, 25 40 B RLZH Fl
FARAL (B2 ,0. 02 g-kg ~'+d ") FLL % WORL G oh AR 41 (12,6,3 gekg ™'d "), Horb s (AL s 42 A 0. 15 mL A FRL4R
K IR S ST R 1 x 107 TCID,emL. " CVB3 Nancy FRUEFTEHE 0. 15 mL JEAFHEAU R & . B2 b IR 45 2525 410
M Cig) MREZGY), 25 R R AL /N B g AR BRERK 22 7 do 7 d J5 /D BEEAT S8, WEEE/N Bl WLZH 200 B8 4L, IF #E 4737
43 3 L PG 1 IR G WA 205 R (Real-time PCR) K0 ILZH 21 CVB3 mRNA 7K P FIEE 115 429 B35 74 ( Western blot) 45
TNF-o,IL-6 HARE . GR:AZ7 d 7, 525 A4 B BRI L0 DU HES ZE AL, 0 8L BT b, w1 D R 5 48 6F 4 M =00 ,
ek WY 2 0 WL 2 40 FLC LALS Y CVB3 mRNA %35 K Al T1-6, TNF-ar 28 11K F- B 5 7F 5 (P <0.05) 3 5 BB It
B4 25 20N B0 U2 205 28 45 B 3, 5 BT 23 FL0 LA ZUrh CVB3 mRNA Al TNF-o, 1L-6 25 117K V- B B AR (P <0.05) .
S50 10 2 IURE AT B SR R 1 O LA AR TR /N B ILZE 2R CVB3 mRNA Al TNF-a, IL-6 28 K - #2635, HE T 2 5L B 3 s
B LR AR ILE Z —
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Effect of Xin’an Granule on IL-6, TNF-a and Viral Replication on
Rats with Viral Myocarditis

TAO Li-li, YANG Si-jin" , BAT Xue, YANG Yan-ni
( Traditional Chinese Medicine Hospital Affiliated to Southwest Medical University, Luzhou 646000, China)

[ Abstract | Objective: To investigate the effects of Xin’an granules on expressions of Coxsackievirus B
virus 3 (CVB3) mRNA, interleukin-6 (IL-6) and tumor necrosis factor-oc ( TNF-o¢) in rats with viral myocarditis
(VMC). Method: Totally 60 healthy male BALB/c rats were randomly divided into normal group, model group,
ribavirin group ( positive drug, 0.02 g-kg '-d™') and high, medium and low-dose Xin’an granules (12, 6,
3 g-kg '*d™") groups, with 10 rats in each group. For the normal group, 0.15 mL of normal saline was
intraperitoneally injected into rats, while for the other 5 groups, CVB3 Nancy liquid 0. 15 mL (1 x 10 ~* TCID,,
mL ") was injected. The rats in drug administration groups were given corresponding drugs, ig, while those in the
normal group and the model group were given normal saline, ig, for 7 consecutive days. All of the groups were
treated continuously for 7 days. The pathological changes in cardiac muscle tissues were observed and scored,

CVB3 mRNA expression was detected by Real-time PCR, and TNF-a and IL-6 protein expression were detected by
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Western blot in cardiac muscle tissues. Result: After 7 days of drug administration, compared to the normal group,
in model control group, myocardial cells were disarranged, and showed interstitial edema, a large number of
inflammatory cells infiltrating and significant pathological changes, and CVB3 mRNA expression and TNF-a and 1L-
6 protein expressions in cardiac muscle tissues were significantly increased (P <0.05). Compared to the model
group, the rats in drug administration groups showed alleviation in cardiac muscle tissue lesions and obviously lower
pathological score and CVB3 mRNA expression and TNF-o and IL-6 protein expressions in cardiac muscle tissues
(P <0.05). Conclusion; Xin’an granules can markedly down-regulate CVB3 mRNA expression and TNF-o and

IL-6 protein expressions in cardiac muscle tissues of rats with viral myocarditis, which is inferred as a prevention

and treatment mechanism of viral myocarditis.
[ Key words |

interleukin-6

W g% 27 B3 %§ 8 ( Coxsackievirus B virus 3,
CVB3) J&—Fh % 18 %5 28 , & 5| 2 ( viral myocarditis,
VMC) 5 UL I i . VMC AT 3% B Sy 2 P 2 1k 9
T, L AT R R O 1 M, LR ARG IR SN T
— I REEEIE, G R R 2= RAR K, FERA N L
e UL DT DO 3@ Az g, PR UL TE] S5 £ 4E 4L P
IR 2 T S ik L U, HL A& AR R BT R .
UTAF R, 0 ARBOR B =y, S LA L AR i R
et , M5 BT TS A S0 R G RIGTT ik, g5
THSmEAR T BA BT VMC 8 K 5 HLE %
AN B AH I A ok A I Y 5 80 TE VMC i i
AESO L FII A 5 -6 (TL-6) HIH b 41 i 5+
BN I F 2 5 51E T 20 W5 S RE BN, dn b
FIRIEH T -a (TNF-a) , IL-1 ALK (TFN) -y, [
P 76 5 SRR % 1) 22 e o B T G 0 3] % e 240 L P 5
AL 1 K5k, 4 IL-1, 102, IL-6, TNF-«, & 1k A
FHEA-10( CXCL-10) 2" TNF-« Fil IL-8,1L-6 %5
— RS VMC f & AL U 2k e i 72, 5 HoA
20 1 PX - EARAE T AR P

OZPR FE BB WS LA R4 R
252 N T 25 52 7, 1 LAE PR TR I AR B
Wi, J il A R B R A A e b BE B —— 2k T
CZFEE IR VMC Ry LR b B 2 A Y I IR 28
BT R R o A DR 3 R 3l S 5 I R U
56, R B0 2 WORLE i BUR R BRI K, 2
O WU I, B2 5 O LTS Bk 460 RE g, 40 4 % F e 2k
PR X R R B0 LR PR AR s
50 15 7 18 5 ) A O LA /DS BRURE B /)N B —
FBE 1 B LA B0 22 R A CVB3 mRNA | TNF-o Fil IL-6
(R 55 VR R, 2 T 0 22 UK BT 998 B A L e X
O WUR RS VE FT, T A I R B 36 VMC 2 (it — g 1Y
S5 5 #IS KA
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1.1 JR  CVB3(Nancy #) 15 =4 R K= E
B e o0 S 56 25 B0 9 B A ARG IR HUR Y
H 1 x10° TCID,,+mL ™", HeLa 4 Jfd v S5 Fi g4 |
Sr%EJE T -20 CLAFE .

1.2 Yy 60 H 4 JFE S 4iFh i & Balb/c MM/
B, AT 16 ~20 g, 1A 55 76 3 15 A8, W T 8 IR
R EMBEARARAE, GRS SCXK (%) 2012-
0011, fi3E T (23 = 3)C, MXIBSE 45% ~65% ,
12 h BIRE A BE f IRBE v, BRI W] 3538 0 48 h J5 ifE A
S, SIS ERAE A VG R B R SRR B R B S AR
(45 DWLL20150708103)

L3 2550 LR (S, WK, E4 R
A7 ,10 g/4%, VU B B R 24 B v B B e o R = 4
HE AL 1610083 ) , .0 % kL 10 g % F 7K 100 mL,
B 0.1 g-mL ™" ¥ 45 A 5 Ak R (100 mg x 24
A LTEICA= 25000 A BR 2 A [ 24 0 - H20033538 )
AT 45 4K 7 10 mg i 5% % T 7K 100 mL, BC B4
0.000 1 g-mL ™" ;I EHi S A BRE 1 (1g) G(H +
L), 4t/ TgG (H + L), GAPDH [ 470 (K 7
PiN &, S 4 B TDY516, TDY568, TDY041 ) ;
RevertAid First Strand c¢DNA Synthesis Kit ( £ [
Thermo Scientific 2\ &), 525 K1621) , Anti-IL-6 , Anti-
TNF-a( 268 Abcam /A &), $% 5 ab208113,ab9739) ;
Fo At 30500 Ay [ 77 43 v 4k

1.4 U Realplex2 520} 2% 5% 5 & PCR X (f#
[ Eppendorf /A 7)) , Turbo 4x f8 % 2K 1 % E0 & 48 i
) (£ [ Bio-Rad A w]) , 801 A1 IE & % 5 Wil ( H A
Nikon 24 #]) o

2 Hik

2.1 SR T g2 5 60 K Bab/
c/NERBEMLAT R 6 41,25 AL, BEAL AL, I B =5 Ak 4l
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(0.02 grkg ™' od ™) LB FORLE P KA AL (12, 1 SIMEEF

6,3 g.kg“.d“)o e 23 1 4L T IS R U G 2R L K Table 1 Primer sequences

0.15 mL, A& H T RN 1 x10° TCID,, -mL ™' N 51975 5K /bp

CVB3 S35 0. 15 mL , % 7 95 25 M0 UL 48/ BLAE 780 CVB3 Il 5'-CCAGTAMCAGATAAAGTGGATTCRT-3’ 102

BRI 2 b R TFR 425, B BRALE P i) 2590 FOES CAARGOTATRGACATECCTG

VWL, D T2 ORI i 25DV, 25 4L BRG] jg 2% GAPDH L 5'-GGTGAAGGTCGGTGTGAACG-3' 233

IRFR A BRER K B R 1 IR, S 825 7 d, F U 5'-CTCGCTCCTGGAAGATGGTG3! 233

2.2 KIS AR

2.2.1 /NS BRSBTS SRS VIR
B B0 ORG #OIR D0 S B B W v AR A 45 TR I 1 s 4% 21
N RBET 4K

2.2.2 FpACRAE EIEFREER S 8 K FRE S W
AL HE /N B, TC T A7 B0 JUE , FH 0 40 3 i il e
PREE, PR IELH 200 3 FR 3, 23 i) T 2 2 B
FMEE(10% £ 5 W W 5E ) , CVB3 mRNA (A
RAE) MR FL RS ( - 80 CHRAF) o

2.2.3 AL (HE) e o 0050 LA SUE 4
SARfE B HE AL SRR AR BT S mm B
10% W[ € , LK, A i A0 3 HE Qe 68, 7EO B T
WLZZC L 2L s BEAZ AL, BEAIL I S A £ L B
( x200) , 353 554> 4L v 58 M 40 B 3= 3 RO LIR
BE IX 35, T AR A 0 BT T AR PO AR, 350 U A2
Wor:0 2 R TEH AL, 1 o3 s AR R < 25% 52 51
IR AE T AR 25% ~ 50% 53 53 4K AL TH AR 50%  ~
T5% ;4 43 AR T >75%

2.2.4  SEIAEOEE BB G B BE 2R ML (Real-time
PCR) %50 LAH 4L CVB3 mRNA 7K - f 46
K H trizol ¥ H2HOL LA RNA 1% 35 I 0 6 iz o
VK FIEE A0 430600 BE TH A6 e 75 5 RNA 1) 2 B2 ik
&, % —5% cDNA G il &5 M cDNA i 5% 5
PRI R E KRR S A5, 51 F S WK 1, CVB3
mRNA , GAPDH (5| ¥ 5 51 fhi £ A=) TFE ( 11)
By A7 BR 23 Wl B it 5 1, Real-time PCR B B A4 5
R :SYBR green PCR mix 10 uL, [ Fif5| 9 4%
0.5 uL, ik cDNA 9 L, H3 20 pL, &N 551
95 C 10 min WAL ,40 NFEIF (ZEH: 95 C 15 5,55
C 155,72 C 30s), HAFEARELZNE 3 K, H
2 AL AT A DR AR X A

2.2.5 FEHFAEEENE ( Western blot) 3 %10 AILZH
2 IL-6 , TNF-o F FI R BRI OILHSEA
PRI, FRIBCN B0 LA 21 0. 1 g, A RAPT 2 i
1 mLyK i 58 70 WF B ), B oK b 4k 22 2L A 30 min,
12 000 r-min " 4 CE.L> S min EPHE, & A BOK
K 75 I Hy 5 W EAT S AW E , R E R A

SDS |4 2% v ifi &k 2L, LA 1 60 g 17 SDS-
PAGE BB LUK, B8 158, R T 5% JBL IR 4 W5 1 5 1]
Lh, —Hr(FRELA] 1:1000)4 CHEF L4, TBST
FEOT VRS, BOR o AL Y B (HRP) (53 — 5t (Fi
BELE] 1:3 000) HRBEE 1 h, TBST A& 5,
ECL N, B35, 5, il . R ROk k1T
155 Won , KOGIFE5 R T BER AR AGE TR, 45
LLE FREE FRTA 2 0 AR R BE 2R

2.3 GitsE b i ERRLL v 25 EoR, ] SPSS
22.0 B AT G220 o AR HE ] One-Way
ANOVA YEGE 1531, Fl LSD 5 56 F 25 41 [a] 35 £ 7
PILLES, Jr 2R HAES B 3 . P <0.05 2 57
AGitrE L,

3 #R

3.1 KA/ —BAF O FE TR K0 U S P43
25 /N B SOIRAS VB R VIR CBEEIR TR 3 IE
FER /N B AEH2 R CVB3 55 2 RIT 46 i 3D 3 i
T AR R RS | B RS AR T A R S
YU AR, A Ta] 0] 2 1 0 22 JOREZH B AR E IR B 0%
(P<0.05), &H/NFILT G, SERAHM L, A
[F) 791 6 11 20 22 JURL 2H IR T VMC /) BRI B8 12 %
(P <0.05) ;A [A] 1) f 1 o 222 FIORE O WLAR 22 37 43 11
FERIA #2257 W (P < 0.05) , 5 H) 12 43 Ak [l 85
225 AN 03 A 25 21/ B0 I 2H S B AR 23 1
WA TR AL (P <0.05) . WLk 2,

F2 LERFAUAMBFSEONENRETE OEEBMBERS
HY 2 )

Tabel 2 Influence of Xin’an granule to rat death rate, CI, and heart

pathological integral of viral myocarditis

2 Flig/g-kg™ n FET-H/ % o (x +s) /5%
= H - 10 0 0

LR - 7 30" 2.857 +0.690"

FI B = Ak 0.02 9 10% 1. 333 0. 500

i R 12 9 10% 1. 444 £0. 5277

6 8 20% 1.750 £0. 463%

3 8 20% 1.875 £0. 6417

575 A Y P <0, 05 SHURA LY P <0.05 (£3,4 ),
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3.2 XHA/NFOCNAL BB = 30
JUUEL R UL B Ak, A Y 40 WL ZH 20 L 200 M
FUZETL , HhBLOR B 53 A 240 M 3= O UL 2 M ) B B
LK i AT 22 KPR IR AL DL KR 43 0 LA S0 i
RO S 27 Ak, 1) T 5 AR 2H R0y 22 J0RE 26 g B o A8
AR 2 AE MR AL L O T2, 5 28 2 B A X i o DL
K1,

A EYH B BRI COR AR ;D ~ F.ob 2 UKL of AR R B
#(12,6,3 g-kg™") (2 )

B 1 R EANR OB (HE, x200)

Fig.1 Effect of Xin’an granules on pathological changes of cardiac

muscle tissue in each group rats (HE, x200)

3.3 X VMC /NRAO I 2% CVB3 mRNA £k
W 5 HH R, BRI O L 21 CVB3
mRNA KKK 03 FiH (P <0.05) ; 5HE A
BRI A3 bR 0 R L AIRZH 1Y CVB3 mRNA
LXK BFETIH(P<0.05), WkK3,

F3 LRFAI CVB3 mRNA HIRIZMWFIE (2 +5,n=3)

Table 3 Effect of Xin’an granules on mRNA expression of CVB3 in

viral myocarditis rats(x £s,n =3)

28 5 /g kg ™! CVB3 mRNA
% - 1.001 £0. 128
A - 6.972 £0. 861"
L AR 0.02 2.130 £0. 198%
Lo 2 UKL 12 2.920 0. 165%

6 4.318 £0.250%
3 5.547 £0.570%
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3.4 XF VMC /N B LA 27/ IL-6, TNF-o 25
FIBWE W 52 HH R BERH O NH A TL-
6,TNF-o TE A F K KF B F E# (P <0.05), 51
RUZH L, A 5 bR 0 22 JORE b IR Y TL-6,
TNF-a S FREKFPE T (P <0.05), W*E4,
K2,

F4 DREMI VMC IR IL-6, TNF-a EERENHM (5 +5,
n=3)

Table 4 Effect of Xin’an granules protein expression of IL-6, TNF-o

in viral myocarditis rats(x +s,n =3)

4531 Fl 4R/ g kg ™! IL-6/GAPDH TNF-o/GAPDH
= - 0.787 £0.016 0.755 +0. 034
iR - 1.473 £0.245" 1. 465 +0.052"
I 5 bR 0.02 0.677 £0.103% 0.729 £0.101%
1L 42 JURL 12 0.776 +0.083% 0. 833 +0. 090%

6 1. 112 £0. 940 1. 015 +0. 050%
3 1.183 £0. 163 1.181 0. 178%

GAPDH M S S - - 13 kD2
-

TNF-c S S - 17 kDa

A B C D E F
B2 OREHI VMC /MR IL-6, TNF-o EHRIEH N
Fig.2 Effect of Xin’an granules protein expression of IL-6 , TNF-a

in viral myocarditis rats

4 itig

g B 1RO LR B I ¥ TS A R0M R SR IT T
25, PEIR YT TR Im R 56 v BT R T, B AR —
FAT Z AR YT I7 %6 o BT LA, B AN ERTE B 3
SRHEAIAIT B . AR IE AN F TR RS
W7, W€ T 0 22 JIURL X /I BRAT SR B s AR S AR 1)
A IS 7 7SS A i A S 7 2E 5 3 NI e ) o
i)y o0 22 FURE Y 245 BRAL TR, Ry o0 22 JURE 09 B FH 42
HET PSS . AR E i Real-time PCR £
AAGIMLC LA 21 CVB3 mRNA [ R B K P UESL T
Fo ) O % ROk T B 35 BRI CVB3 mRNA Al
TNF-a, IL-6 £ 23K K-, [R5 7R 140 22 JOkRE
18 B 5 I 15 VR R T ELC> 22 J90RE Y 1 FH 55 500 5 A0 O
F L0 22 FURE X % 9 15 1 52 ) 2 A B 5R 1 4 h
EH .

SO TR SR A% 0 v 5 1 2 AR v 24 24 B A 45
GRYBETE LR, B R S A R AT S A R
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EVRIR TRV WL A0 WL 3 O T RE A 4 2
=iy IF R P 7 L U R NS I ED
TG 28, JFH I R 36 97 9 75 20 LSS e, 8008 B3
O3 T 25 BAE AT 5T 0 AIE S B 6 4R U EL AT £ R B
BEAFRR TR B M o BR U 451 as AR A T 2 i
X P 8 1 L 48 /N B LR R T B S e R
I 2 AT B 0 7 0 LA AR B T L
ALY T S B L DR AR, &
4 U R RIF S T O LS I, 2R B 42 & T LA % B 9
A, O FL R IV 2 A B, o 0 2 0K S B L
O FULAR i e ot P A3 405, A B — S R AR P

TE 95 15 k0 UL 8 B0 R A P, 4 22 R O 40
T35 T 5 3% 20 LA B9 & 0%, b L TNF-a,
IL-6 7ERGFE PR LI R THE W B . IL-6 2 —Flobli
F1, FCAE SRy HAT 22 A 9 2 00 B — ol 400 Y PR T,
B 400, B J5 200, T 400, I 4 R NK 4 i 45 %
P2 M LA AR . TE RS LR IL-6 L 3
H A R BT LA, A 6 T 1 2 R 0 R I
3T, TR A 0 5 ) SR 75 5 5 A 5 8 35 P 0 4
e B I R P T R, R KR TL-6, 5 | I 3
IL-6 &0 B Thm. 1L-6 REVE S £ M 2 40 i 4%
16,40 B 40, T 400, BSOS MUK B ik AT 2 S
BUIA B 40 8 7250, 2o B ) f 3 17 28 T AR R 46 1k R
B TL-6 R S ML B A B B R 22— X HLAR Y
TS R T MR E B TL-6 B —
SE BB R A TL-6 (K T B — R
X LA B A R AE R B2 s — 5w, T
24 A 5 9 400 25 40 o T B 2 2 o UL 4 B 45 £
) J2 B IR, 0 R R R R B A TL-6 T i R
T T 0 LA A 3 . 25 IR 9t R A 7 T L
{10 JIL 26 S I3 v & R TL-6 B S T, OF 50 0L
SR A ARG TNF-o 3255 fly B 5 I
27 A S T R 5 R I TN, T Bk
UL 200 0 4 22 9 B 453 403 R0 R g A 35 2 657, EL 48 G 4 M
DR 22 i) S5 0 0B e K R I, 5 B0 WL 400 i 1 37 8
TRBE I 48 1 200 I P 32 00, 5L S0 B 4 AT i 2
O R R L TRE S B E 52 TNF-o T
G0 LSE B s 3 R IR B R A A e AR e Y T
TNF-a ({335, 1] % 5 X5 55 2 0 L 2 20 Ui 13
VER G H 276 CVB3 LA B & A g B 7

TEARBFGE R, & A T I6 7 5 B9 0 22 ks 28 76
A7 S 32 B 7 T B A , o0 JULORS 78 B 43 LA % BE T R
sy A W SRR 2, 3 W O 22 TR BB U o T
1725 T = I 1 7 1 - R TN [ R A =

AP 2502 R A/ B0 LA 2L CVB3 mRNA
F IRV B AR TR AL 2, U B0 22 JBURE BE B I 40
il 95 2 52 1, A ¥ B0 7 AE T s TNF-a 1 1L-6 1E £
TRAIE 5 v R E S5 o A P9 T B A SR 9 T B, i
W15 1 4 R, 4] TNF-o A1 1L-6, 7] B 5 2 3% .0 L
G, % 6 % 41N B WLAL B TNF-
FIL-6 4 K- ZE47 X5 b & B, 0 22 JIORE2H /)N B 1Y)
LU ZU TNF-a F1 TL-6 36 35 7K F 3 B 2 A% T 462 1
A, 4 BH O 22 J0RE AT LL3E 3 i85 TNF-o F1 TL-6 4%
o 1 0 L 9 20 ML 8 0 S B

B S50 ol T AR T 1 /N BB Y o 22 3 —

AT i R EE T G810 2 JIURE X g 15 4 O LR S8

(7 880, A Bl T 5 TR AIE 50 22 UKL 1)V I BIL A

BRICZ Ah, i 75 0E — 20 2R o 1 A W o T oA

TNF-a 1 IL-6 mRNA R ik Ko X8 if — 20 2 K

PL Bk,
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