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Effect of Fuxiong Cream on Expressions of JNK and MKK4 in

Lung Tissue of Rats with Influenza A Virus Pneumonia
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(1. The Affiliated Hospital of Liaoning University of Traditional Chinese Medicine (TCM) ,
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[ Abstract ] Objective: To explore the effect of Fuxiong cream on expressions of c¢-Jun n-terminal kinase
(JNK) and mitogen-activated protein kinase kinase 4 ( MKK4) in lung tissue of rats with influenza A virus (IV)
pneumonia. Method: Fifty young rats were randomly divided in the control group, the model group, the high,
medium and low-dose Fuxiong cream groups (21.0, 10.5,5.25 g - kg™'), with 10 rats in each group. Except for
the control group, the IV pneumonia model was induced by nose dripping with 0. 1 mL rat lung adapted strain of
influenza virus A/FM/47 ( HIN1) in the remaining groups. After the successful modeling, the rats received
Fuxiong cream for 5 days. HE staining was used to observe lung pathological histology. The expressions of JNK and
MKK4 in rat lung tissue were detected by using immunohistochemical method. The mRNA expression levels of JNK
and MKK4 in lung tissue were further detected by using Real-time PCR. Result; HE staining showed that the
high, medium and low-dose Fuxiong cream groups could significantly improve the acute lung tissue injury degree in

rats compared with the model group, and the curative effect gradually enhanced with the increase of the dose.
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Immunohistochemical and Real-time PCR results showed that compared with the control group, in the model group,
expressions of JNK and MKK4 were obviously increased (P < 0.05). Compared with model group, in high,
medium and low-dose Fuxiong cream groups, expressions of JNK and MKK4 were obviously decreased (P <0.05).

Conclusion: The protective effect of Fuxiong cream against IV pneumonia in rats may be associated with down-

regulation of JNK and MKK4.
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Fig. 1 Effect of Fuxiong cream on expression of lung tissue

pathology of influenza A virus(IV) pneumonia rats( HE, x200)

3.2 xR ek EE Il A8 K BRI 41 21 JINK, MKK4 25 1
FIRR I 5 IE R 4 bR, AR R 4 R R 41 4L
JNK,MKK4 7 [ 2 35 9] & 35 98 (P < 0.05) ; 5 52 Y
YA, BN L IR R AR UM 4 21 INK,
MKK4 # (4 #3559 B 8 98 55 (P <0.05) , Hoor, B fig
B PR e KR4 2 INK,MKK4 R85
SRR AN ) 4 EE A TR ES (P <0.05) , WL,
Kl 2,3,

#1 HEEMRERSHAKXRBASR INK,MKK4 B8Rk 14

B M (x £s,n=10)

Table 1  Effect of Fuxiong cream on expression JA of JNK and
MKK4 protein levels in lung tissue of IV pneumonia rats(x +s,n =

10)
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B2 BRUBEWTRFEMXEARMALK+T INK EARZNEN
(B fb, x200)
Fig.2 Effect of Fuxiong cream on expression of JNK protein level

in lung tissue of IV pneumonia rats (IHC, x 200)

B3 HREMRBBREMRKNRMAL T MKKI EARIEH M
(fepzdafb, x200)
Fig.3 Effect of Fuxiong cream on expression of MKK4 protein level

in lung tissue of IV pneumonia rats( THC, x 200)
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Table 2 Effect of Fuxiong cream on expression of JNK and MKK4

mRNA levels in lung tissue of IV pneumonia rats(x +s,n =10)

205 FlfE /g kg ™! JNK MKK4
E# - 1.06 0. 13 0.99 0. 10
LR - 1.88 £0.19" 1.90 0. 10"
= 21.0 1.23 0. 07> 1.21 £0.08%%
10.5 1.32 0. 10>% 1.51 0. 08*%
5.25 1.49 £0.03% 1.68 +0.05%
4 it

it
it S T A B 2 R R A FR R B
J& T3 OB, ER G I O 7 IR A O Y B K
D XU IR DA R FE R Ry K BR
"B S R 2 R R R R R
P MR o B IR AL, AR Pl il 2k
IR Sz ) S O U T R A o R AR
R TEEOR N W B 5E T 48 S HGIE B B Y 4R
U DR M R SR TR A 4% 5 — B S0
114 -

RIS 4 R RSN 778
38 KW LAV Il B, B OR B  RR R R —
LU A5 8 R B8 o K B Ak 38 28 Sl A5 24, A LA B 55 T
N (B 2T 2 S R G S s 2 S ]
A LA e 45 BT A AR B =2 iAo S R ok LAY
WO B 25 2R BT I, e S SOk [ 12-13 ] DL iR R
AR B A AT N R S 25 4 . S
25 T DA IR 25 T 2 24 I A R A
LA 50 g S L2 B i, S B LB AR E S 16 kg,
F B R T 36, K BB B R T
6 ,ACA NI F KA 25 F R 21 g-kg ™'
FIEA I 1/2 B 10.5 g-kg ™' IR 410 3 174
Bp5.25 g-kg’lO

MAPK 2 40 il N 1 — 28 22 2 R/ ) 2 12 2R 11 9
fiti . WEFEUESE MAPK {5 %5 5% 338 B A2 76 T K24k
SR P, K 2 ML AR S e = R A M A Y, O
5| 2 8 A L Al R O T S A A o
Mo MAPK {55 i A 4 R4 %1%, JNK MAPK
JEH A Z 1 INK S 20 it 22 90 AE AR & B Y
— PR R, 2 H A Ak INK & AT LUA RO R 1
c-Jun Z K R vy )M — 2R B0, SR N O A
WG, S MAPK 8 % W% B 2 — & T RSP 4
TR/ T AR E . MAPK (5 545 2L =
G I 0 7 ST, AT 3 O U G
MAPK, MAPKK ( MAPK i fiff ) f1 MAPKKK ( MAPK
WOBGILEG ) . MKK4 J& MAPKK i 51 2 —, 7] i /2
INK 4 L3 Bl , o] DAAE — 8 5040 F (38 28 0F i
P LU EB I BRSO R A S I PR A
KT AN A 5l MAPKKK f5 1k, %
J5 G MAPKK R4 {& MKK4 Fn/8¢ MKK7 | & )5 i
Mafk INK'7' . BFZE £ INK T 8 bR s 1
) T i T A ok 425 o1l Z2 b &l g % 30, i mT DA o
I T 09 32 Al 38T Xk 400 i 4 B 43 Ak, 9 T R G
LA L i AT L INK {53 R HL A
TE 5 5 5 DR A5 240 3 45 G — A AR

AW SR B TE W O B X INK K i
MKK4 §52 0, 45 3% 7R, 5 0E % 41 b e, A A 41
JNK 1 MKK4 () 8 1 35 35 2 3 960, 3F 52 0 80 %
TR i A2 O p38MAPK 55 R F 25 T
KB 00 kAL B, SRR L3, OB &
dh 4] JNK i MKK4 (928 1 36 35 B 2 %8,
P2 71 WM 7 X I R B K BRI A LA — TR YT AR
FI o AL AT Bl 2 4 ) MKK4-INK %% 558 B% 11 5%
T T8 1 i 8% 2 i 8 K R B it P 4 o $ o



55 22 4555 23 ) FEXEAFFEHRE Vol. 22, No. 23
2016 4 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2016

FHICHE LL B A B v, 45 4 ) INK, MKK4 B R A1
FHOE R r L T 1, 3R e St v i A8
R HA MM, 2 IEM X, a5 RS MKK4 75—
E SR S O B 0 T BB R AL, iF — 2B s INK
MAPK {55538 % 1) BEIS AR — 3. ESIRIT 4
B R L PR 2 A INK, MKK4 2 Rk 1
O TARR S 20, 300 W 8806 5 v vl 7 2LV T TR
Tl 2 T R
T A S R A YA 5 e Tl A B F SR 8 T R
[ P AN 16 T O A . MAPK 38 % & HCHL ) B wF
5% FZN TR KM s O LA A3 55 952 05 1 8 1]
iyt AR SE K R T RO 7 i 4
KB 4121 INK, MKK4 3% 3K 1) 175 00 B 800 8 %
TR sZm . MBI 5T 45 5 A, 00 7 T fg 2l 2o T
Tl INK MAPK #% 538 f#f ) MKK4 (%) 85 %35, A
T A INK (9 2 38, fF 1T el 6 7 JR s 5 Ml 2% 19 il 45
P A R AE I o ARSI AN AR K WS T
it S BE B YL J5 MKK4-JNK {5 5 3 i 19 15 Ol S B
i %k FL B 3R W S ), E— 25 38 W] L 43 F K
FHEAT ST . ILAh, MAPK {5 5 Sl g A 4 4
28 WU AN T AR 2R A AR B AE S P4, TR A (] I

WAEESE p38, ERK 45 M fih 38 i 1 0 /8 25 & e AL
il B v R 2 i AR DL o

(&%)
(1] ET PpiBES A LRE M. Jb st P E B2

H R AL, 2005 15.
(2] MWL, ER,EE,%E ROEEKEECW S5IRITIES
(2011 pR)[J]. #h X EE2E24 3K ,2011,9(5) : 66-74.

[3] Chong H, Vikis H G, Guan K L. Mechanisms of

regulating the Raf kinase family[J]. Cell Signal,2003,
15(5) :463-469.

[ 4] Singh D, Mccan K L. Imani F. MAPK and heat shock
protein 27 activation are associated with respiratory
syneytial virus induction of human bronchial epithelial
monolayer disruption [ J]. Am J Physiol Lung Cell Mol
Physiol ,2007,293(2) :436-445.

[ 5] Monick M, Cameron K, Staber J. Activation of the
epidermal growth factor receptor by res piratory syncytial
virus results in increased inflammation and delayed
apoptosis[ J]. J Biol Chem,2005,280(3) :2147-2158.

[6] Kong X, San J H, Behera A. ERK-1/2 activity is

[8]

[9]

[10]

[18]

[20]

[21]

required for efficient RSV infection [ J]. FEBS Lett,
2004, 559(1/3) :33-38.
Pazdrak K, Olszewska P B, Liu T, et al. MAPK

activation is involved in posttranscriptional regulation of
RSV-induced RANTES gene expression [ J]. Am J
Physiol Lung Cell Mol Physiol, 2002, 283 (2).
364-372.

THWE, X7, S AN IR IEIR ST /N LT 5 I
RITRAFA [T]. v [ o 7Y B2 45 G 2475 ,2005,25(6) -
536-539.

o MATHEERE R AR [M]. bt
H T = e Rk, 1997291,

HEPE DLW R R S 8 R Bk e T RO T R

TLR {55 @B R R M (D] LT L THES
K 2£,2010.
FA W RO N LI S AMEEAE[T]. B

Z4 i ,2012,53(3) :200-203.

A PN E L AR LS Y R A T &
P E R {E B,2010,5:52-53.

FOGH. 25 M S [ M. db st AR A W
1 ,1996.

K, AR, AT/ . PISMAPK {5 53l i F 52 i Jié
[J]. 3 JAE B ,2005,6(2) :121-123.

PR 53, EI, £45, 4. MAPK 5 5 1 H #F 50 F J
(J]. hE B2 R ,2011,1(8) :32-34.
AU P DB A S 8 S R IR T A
T2 BB HOR AL, 2013.

Weston C R, Davis R J. The JNK signal transduction
Curr Opin Genet Dev, 2002, 12 (1)

M]. %

pathway [ J].
14-21.

Shen H M, Liu Z G. JNK signaling pathway is a key
modulator in cell death mediated by reactive oxygen and
nitrogen species [ J ]. Free Radic Biol Med, 2006, 40
(6):928-939.

. MAPK 38 B8 45 T 28 TGF-8,/Smad 5 5 &2 1Y
JF LT AeAb-JF s A AL R [ D ] L8 ZBERR
2 2014,

filf AR, 2 . INK #0 p38MAPK {5 = 1 i 5 K
KRBT RE[T]. A BE 22 WF 58, 2011,9(36) -
179-181.

FBWEYE , A% SC. p38MAPK 7e.0» [ILA5 45 v i BF 5 ik
JELT]. &M 5255 ,2015,17(1) :59-63.

[FEHEE RBAikik]

- 115 -





