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Influence of Qingying Jiebiao Mixture on Dynamic Expression of
Peripheral Blood Cytokines Thl, Th2 in Mice Infected by Influenza Virus

REN Liang, SONG Su-hua,

[ Abstract | Objective ;

JIANG Lu, LOU Zheng-chi,
(Shandong University of Traditional Chinese Medicine ,

SONG Rong-qiang, LIU Yong, LV Cui-xia”
Ji'nan 250355, China)

To investigate the influence of Qingying Jiebiao mixture ( QJM ) on immune

function in mice infected by flu virus. Method: The model of influenza virus in mice was established by lung

infection with Asia line ( A/PR/8/HINI1).
mouse (16 g kg~

QJM suspension (0.8 g -mL™'
") daily for 12 days. After administration of 3, 6, 9 d and 12 d, the expression level of specific

) 0.4 ml was orally given to each

cytokine interferon-gamma, tumor necrosis factor-a, interleukin 3, 4, 6, 10, the ratio of Thl (interferin-y, IFN-

v) and Th2 (interleukin-4, 1L-4) were determined by flowcytometry. Result: After the mice was infected with

influenza virus, cytokines IFN-y at 3 d was increased significantly (P <0.05)

, those at 6, 9 d and 12 d showed

no significant changes. IFN-y at 6, 9 d was decreased significantly compared with that at 3 d (P <0.05); and

cytokine tumar necrosis factoi-a (TNF-o) at 3, 6, 9,

cytokines 1L-3 at 3, 6, 9, 12 d was increased,

the early 3 d. Peripheral blood Thl (IFN
P<0.05),

12 d were increased significantly (P <0.01,

P<0.05);

those at 3, 6 d showed significant difference (P < 0.05).
Cytokines 1L-4, 1L-6 and 11.-10 at 3, 6, 9, 12 d were significantly increased (P <0.01) ,
-y) /Th2 (IL4) at3,6,9,

and dropped to the lowest point at 6 d, and then increased significantly at 12 d compared with that at

and reached the peak in
12 d were decreased obviously (P <0.01,

6 d (P<0.05). After treatment of QJM, cytokines IFN-vy at 3 d was slightly increased, without significance to the

model, however those at 6, 9,

12 d were increased significantly (P <0.01,

P <0.05) compared to the model.

Cytokines level of TNF-a expression at 3, 6, 9, 12 d were significantly decreased compared to those in the model

group (P <0.01, P<0.05).
model. Cytokines IL-4, 1L-6,
Peripheral blood Thl (IFN

IL-10 at 3, 6, 9,

Cytokine IL-3 at 3, 6, 9,

-y) /Th2 (IL-4) at3, 6,9, 12 d were significantly increased (P <0.01),

12 d was slightly decreased, without significance to the

12 d were significantly lower than those in the model group.

and that at

12 d was increased significantly compared with that at 3 d (P <0.01). Conclusion: QJM can control the infection

of influenza virus through regulating Th type cytokine expression in infected mice, improving immune function and

restoring the resistance to infection.
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AH 1Y T N AT B S WS RIHEE
fifk 26 700 A S 2 A FHAIL R

1 #

1.1 % BALB/c /NEL, SPF 4,18 ~20 g, M/t

228 AR R S8 3 iy b oe $2 43 V5 THIE 5 SCXK
(#)20090001 ,,

1.2 X H 5 ¥ 5 F Bk FITC/Control ( BD
Pharmingen' Cat. 400605 ), PE/Cy5/Control ( BD
400509 ), CD4-FITC ( BD
100405 ), CD8-PE/Cy5 ( BD
Pharmingen'™ Cat. 100709 ), ¥ Ifii & ( BD FACS™
Lysing solution Cat.349202) ,1% 225 1 {#¥,0. 1 mol-L ™'

Pharmingen™  Cat.

PharmingenTM Cat.



AT, 55 2 T 7 AR 2 5 700 o Wt s AR R /N BRUAM JA afi Th, Th2 2 40 i PR 7~ 5 25 3 3k 1Y 2 o

PBS ZZ ififg (W3 F BD 24 7]) o

Ui R O o R R N Bk (A/PR/8/
HINT) , ¢ [ 520 Jg% b o 2 B 32 43, 08 IR 4% AU
MR E R 1264, —70 CURFF& o
L3 254 WEMERSH (il WA GER . Bk
A HE G A JRIOT AR TR 2 AR, LR T R 2 R 2
I1i83 2 SRR AL, S5 50 R AL 0. 8 g-mL ") A
B 5 AR T S W (R TR 245 0l B A PR 2 ) A 7, A 7™
L5 0210022) ,
1.4 %4 FACSCalibur CellSorting System ( it =X 41
H21%) , BD Bioscience (USA) ,YYQ-20P %Y 3 ¥ 5%
Was (AL st 1 B B AT BR A 7] ), LOR16-w 15 3
RURE DAL (b Bt BE B 0HLT) o A Jid 2 40 AR
JIT T A) B2k ) ity 25 4 2 10 e — M o
2 Fik
2.1 @RS ZY /N REENL S O IEH 2SR
DEAST LA g B M F B AL W R R 4 4 DR
AR 48 Ho A KA/NRSCHEHL Ty 4 A0 AL
INH(553,6,9,12 K) AN /hE 12 H

SR T BRI /N B, DA 8 2 (s 7 s
W1 64 T ke ) T S L/ L, 0,025 mL/ H GE H 40
PASE6E 0. 9% A= B KT & o TSRS 2 h 4525 168
R4 ig W E MRS FNIRER (0.8 g-mL™")0.4
mL/ H 1 R/d; 1E 8 X B4l AR /B ig 0.9%
A BRERK 0.4 mL/H 1 R/d, ik B A ip i B MR
0.5 mL/H, H A4 5 /DR ip %4 0. 9% A= AL
KL/ d, B2 12 d,
2.2 6k AhJE i A P R Gk Y 5
2.2.1 PBMC (ShA iS40 i) f o eg BUT
ZENBTEE 4 I, 45 B RPMI 1640 7% B: , 76 B30 45
T T i ) 94 EEL 0 5 5 R, 9K T o A R e 1 4l
IR T A RE G0 A 0 B VORI, K F- S L 2 000
remin ', 20 ming WA 168 2 550K 2 9 B4 2% 41
g, R R Wk 2 3, B & 100 mL - L' g 4= i 7
(FCS) ) RPMI 1640 Ji % 41 i1 % )i A 2 x 10° 4~/
mL, JX 500 wL 40k Fh T 6 fLIE IRt , fn
AT B M SRR R (PMA) (25 mg- L7
Tonomycin (1 mg-Lfl ) .monensin (2 mg-[fl ), TE 37
C,5%CO, HFefh i F% 4 h J5 , &L A DNA
140 mg-L™" (/40 58 42 ) , FHAR R T 4% L 40
&S mL & HAE T 37 CHEM S min, fd 20 i
SrE. SRJG I PBS SE VR 2 i
2.2.2 AR AR IC A G IR — ) B

Fr 0 4 MR i 43 1 2 4, — B T BT B L €5
Oy i A 100 pL (100 mL-1.°") £ FCS f§ RPMI
1640 i i 2 20 M B2 %, R A 5 WL IgG 2b-FITC/
IgG2a-PE/Cy5/1gG1-PE; 75 — 4 F T F¢ M A i 1Y 4
@, BOy A 100 pL(100 mL-L~") & FCS # RPMI
1640 i 5% 2620 g 2%, [ B i A 5 L CD3-FITC Al
5 L CD8-PE/Cy5, % I 8 % 4L 4 30 min, 1] PBS
ZEVRVE 2 3, A 20 g- L7 2 5 s O [ 2 10
min J5 , ] PBS 2 v #1358 1 3 .

2.2.3 4IMifEEE AA 0.01 mol-L™" PBS/5%
FCS/0.1% spanoin 200 pl, = T # 6 0F F 20
min, ] PBS ZZ sy v 1 3 , A 100 wL PBS 2%
R L R

2.2.4 N Y fE CD3/CD8 J i
o433 S WL IFN-y, TNF-, IL-4 , IL-6, IL-10, IL-
3-PE E A5 mAb, %R T #OE Y4 30 min, H] PBS ¢
MORETE L, AL TR S g- LT 22 B
E B4 CUKFEVR I, 24 h DL BETT FCM A
2.2.5 WEHEFR  FCM LA/ BRLAME I CD4 ™ T
Y B 43 W6 B9 48 L PR (IFN-y, TNF-a, IL4, IL-6, IL-
10,1L-3) } ThI(IFN-y)/Th2 (IL-4) ,

2.3 Giitseabst N SPSS 13.0 GEit At Buds
Phaxs oR, AL L ECR IR R Jr 2 5041, P <
0.05 A BEMER,

3 &R

3.1 XEEAL/INELAR R I TFN-y SRR 52 i Je%
o TR /N EUS 3 dL A JEL I TFN -y 7K P38 0F X% AR
It B3 (P <0.05):6,9 d 53 d L& BERF
flk(P <0.05) . & EMREFNOITE, IFN-y /KF
A LA A S EAIE e, 22 7 0B E 56,9,
12 d BRI 2 w5 (P <0.01,P <0.05) . 4%
WK1,

3.2 WA EUANE M TNF-o 3K 0 R
5 T UL /N BUG L MR I TNF - 7K - 32 35 4% i JR] 5
Yoy T OE R X B4 (P <0.01,P <0.05), HR
THEN IR o 5 8 il 22 G RIIGIT 5 78 4 I [R] a5 1 458
AR W T B (P <0.01,P <0.05) , H 5 2 ¥
FEf@®, k2,

3.3 XPEERUNEANE I IL-3 FIRE R ER
B /N, AR TL-3 3 3k 4% B a] 45 34 8 T I
HXTHRZE,3,6 d 2R W E (P <0.05), HEMES
I I BE IR T 45 B[R] s BRI 2 B BT R B L (A 22
REGITHE L WE3,
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1 FERRAGTARBBFSEPL/NRINAML IFN-y RIZMFM(x 5,0 =12) %o
2 43 Rt/ g kg ™! 3d 6d 9d 12.d
E K X AR - 3.36 +0.29" 3.24 £0.29 3.40 0. 30 3.21 0. 48
LY - 3.81 £0.22 3.02 0. 30> 3.19 +0.35% 3.46 +0. 60
I 75 MR 2.5 4.07 £0.47 3.71 £0. 42V 3.90 0. 47" 4.16 £0.55"
HE R 16.0 3.95 0. 43 3.98 +0. 427 4.15 +0. 66% 4.18 +0. 44"
T R A AR P <0.05,2 P <0.01; 5413 d g P<0.05(%£2,4,6 [d) .
®2 FEBRATNRBFSBRNRIEM TNF-a RiEMHFM (x £5,n=12) %
21 5 F 4/ g kg ™! 3d 6d 9d 12 d
1E % % g - 3.59 +0.70% 3.76 £0.77% 3.59 +0. 69% 3.58 +0.85"
fi - 4.99 £0.62 4.72 £0. 67 4.49 £0.59 4.24 £0.51%
G B 2.5 4.36 £0.71" 4.21 +0.51" 3.74 0. 52% 3.67 +0.60"
BEmRE 16.0 4.26 +0.56% 4.17 £0.60" 3.85+0.51" 3.65 +0. 62"
F3 FEMRAFMRBFSBL/IRIMEM IL-3 RIZMFM(x 25,0 =12) %
21 5 FlH/g kg ! 3d 6 d 9d 12 d
1E K X R - 0.84 +0.31" 0.81 +0.31" 0.80 +0.28 0.86 +0.28
IR - 1.17 +0.53 1.18 £0.57 1.00 +0.26 0.99 £0.22
95 T Ik 2.5 1.10 £0.39 0.97 0. 36 0.96 0. 43 0.96 £0.27
s 16.0 1.07 0. 46 0.96 +0.24 0.96 +0.28 0.93 +0.26

T S RSB 4L 8D P <0. 05,

3.4 XL/ RN I TL-4 33K B4 5

3.6 XL/ BRARJE I TL-10 235 69 52

92
it 8

FIGe /NS, A8 L TL-4 7K 745 B a) 5 2 & F I
WXTHRLL (P <0.01,P <0.05) , H 51 B ik 06 8.
LT B R R A TNAIT G 45 0] S A R A 3 T R
Me,3,6d PR E(P<0.01,P<0.05),12 d ¥
ERABBRA TR E(P<0.05), 12 d i
fifR A3 d TRERE(P<0.05), k4,

3.5 GPEEENEUAME I TL-6 F3k R m i RUR
FRYL/NRE , AN TL-6 7K S 2 1K 4% Bif ] 5 2 75
TIEH X I (P <0.01,P <0.05), H 40 Hj ik i
H. WEMRERIGT RSN 1L-6 /K 3R IK7E
2 B ) AR A BRI A T B 2 S, BB W R
flikas, WikS,

e T2 RGN BT, A1 R I TL-10 36 35 4% I JA] 5 %5 1
WAL TR W B (P <0.01) 12 d B3 d PR
F(P<0.05), HEMEENIGIT G B H £
) L B R (P <0.05) 512 d I EfRRAK 3 d
TR E(P<0.01), ILE6,
3.7 XF/NEUAME I Thl (IFN-y) /Th2 (1L-4 ) ff) 5 i
B BE YL N U L 4 JE I Th1/Th2 3,6,9,
12 dBIE 5 %) B 241 B B B AIK (P <0.01,P <0.05),
12 d% 6 dFhmi % (P <0.05), WEMELSFA
SRR AL 2 & ) ] SR TR, 2 S (P <
0.01);12 diFEMERAKL I d A EmEE(P <
0.01), W37,

F4 FEMREFMRBFRSBP/NIRIMEM IL4 RIZMFM(x 25,0 =12) %
2051 Fl 4t/ g kg ! 34d 6d 94d 124d
EH X R - 1.38 +0.40% 1.29 +0.51% 1.28 +0.48% 1.34 0. 46"
[ - 2.32 +0. 48 2.15 £0.59 1.99 +0.73 1.82 +0.62%
975 B 2.5 1.86 £0.39" 1.71 £0.29" 1.72 £0. 54 1.45 +0. 44%
W SR 16.0 1.78 +0.45% 1.69 +0. 42" 1.63 £0.49 1.37 0.43"%




AT, 55 2 T 7 AR 2 5 700 o Wt s AR R /N BRUAM JA afi Th, Th2 2 40 i PR 7~ 5 25 3 3k 1Y 2 o

x5 FEMRAFMRBFSBL/MRIEMD IL-6 RIZMFM(x+5,n=12) %
20 51 F /g kg ™! 34d 6d 9d 12d
1E % R - 2.31 +0.53% 2.36 0. 36% 2.30 0. 67% 2.37 +0.67"
H R - 3.57 +0.79 3.43 £0.67 3.02 +0. 64 2.93 +0.63
9 7 I 2.5 2.97 £0.51" 2.87 +0.52 2.82+0.70 2.43 0. 44
B 16.0 3.19 +0. 61 2.93 +0.50 2.74 £0.57 2.67 +0.55

T SRR D P <0.05,7 P <0.01,

F6 FEMRAFMBBFESBRLENRIEMD IL-10 REMFM (x £5,n=12) %
25 53 Fk /g kg ™! 3d 6d 9d 12d
1E H X g - 2. 18 =0. 60% 2.15 +0.47% 2.29 +0.51% 2.22 +0.71%
A - 3.33 +£0.74 3.29 £0.49 3.12 £0. 41 2.83 +0.49%
I T 2.5 3.18 0. 51 2.81 +0.67" 2.76 +0.71 2.62 +0.43%
s 16.0 2.85 +0.47" 2.76 £0. 47" 2.63 +0.69" 2.37 £0.47"%
£7T FEBREAFXRBABERL/ANRSNEM Thl( IFN-y) /Th2 (IL-4) B EM (v £5,n =12) %
4153 FlHE/g kg ™! 3d 6 d 9d 12 d
1E 5 % IR - 2.48 +£0.23% 2.67 +0.56% 2.70 +£0.28% 2.55 +0.48"
fi 7 - 1.65 0. 12 1.43 +0.16 1.65 +0.22 2.07 £0. 63"
9 4 e 2.5 2.06 0. 06" 2.18 0. 12% 2.46 +0. 83> 3.02 0. 58%%
HE R 16.0 2.24 0. 16% 2.38 0. 247 2.75 0. 8174 3.21 0. 6874

5 R SRR AR P <0.05,2 P <0.01; 54 3 d 1Y P <0.05, P <0.01; 5[4 6 d LY P <0.05,

4 itig

HR 4 Th 4 Jf it 43 W06 1) 200 L L AN ) o 345
ThO, Thl A1 Th2 3 & %' Thl 40 i 32 22 43 b
IFN-y, TNF-a, IL-3 2 40 g P4 7, Horp DL IFN-y Sy i
R  TEN-y m] T30 2 52 1, ) 45 S v 2% 10 0 25
TRYL AN, B Ak — vk Rk . TNF-a
A Sk B2 (R B0 A0 R, A I R o R e o R
Hho i LA R 2 EE T L IL-3 AT T ML A
TR N2, 72 AR TR LA R B |, 38 T A 0 I TR kL
24 L P 200 i P RS B BRI VE . AR S g
G5 RN, R BE R /N B AN R I Thi 789 441 fifg
K IFN-y, TNF-o , IL-3 7£ 3 d B 1E % % B4 T i i
%, AR BI0EAH , U0 B B e P T IAR AR TR 2B
PE N B SONE L BE 8% 77 AR B BEVE T, H IR A BF ST R
W' TFN -y TNF-a 1 Sk 80 A T2 5 0 25 J
R R G R Mo BE & R i — 20 R TFN-y
FIEMN3 d TR0 d RS, BB 3 d TR
WA, B0 It B 75 L S MUK AE 6 d BT 5 e
FHXT 355 5 Bl LA 04 OR3P P e 928 ), IFN =y 3R 3K
M6 d FFIE TR L,9,12 d K TFN-y Rk 5
T 6 d, [HEIEH X B 41 U0 35 AR 48 R bl B AL

PG B o IR ) 2% A 9 1 ol R R 0 o B B L 3
i B G S ) TFN-y R 3K 1) 1E 3 KPR A . 40
ML F TNF-o 7K F- 33K M 3 d I FF 4R F %,6,9,
12 d#%3d P, H 12 d %3 d FREE, (HER R
JSAT I TR X R AL I A e T A R
TNF-o (1185 7K -2 35 1] 5 | /e 22 i 38 A4 38 A% Ak 45 403
BLAAS 2 70 JE s 2 5 R 105 2 B I I 2 — 56 d i
41 - TL-3 A7 488 0E X BEA T v W 35 ,9,12 d 4
MR F IL-3 RIB B IE & X 4l T B o A, £
IL-3 FTRETE B0 2 5 AR 0E S I, L AT BE AR S P[] 4
T2 50 R N, K EmRETATNRITE,3 d
AN I TFN-y AR 20 T3 A B, X il g 5 25 )
RE A% b7 A 01 98 0 S A 6 ,6,9,12 d AR 2 I
FETh e UL AR R A R RE A E IFN-y = 3R 5k , fiff
Th1 20 M 52 R A7 08 3%, DT B8 e MLAAR T 25 8 e 1k
1 KB 1k B B . AR A I TNF-a 7K 7 3 3K
3,6,9,12 d AU BH N FE, HAE R 3 d HF R
B 12 d A K o T S B D A, U O R
45 0 R S A g VT TNF-o 7K 73235 T, 2
AT S, I G R s B 455, HLIE T TNF-a 7K F
FRTHOMEREREN. 3,6,9,12 d 41K+
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TL-3 5 5 R 2 49 B I AHL TG b 3 P 22 5, U W 0 88 1
FAFINE L3 J/E R B3, ik — 2 3l i 1L-3
A T e R AE A b A0 i R 1 R D PR TR

Th2 2 g 3= L 43 W TL-4, 1L-6, IL-10 % 41 i [A]
T, Horp DL T4 Sk Hi AR e T B A b MR 0 Al A
SR 0 R ADCC FE R ; GBS 346 Thl 41
B £k, IFAEE ThO 20 B 1) Th2 40 43467, 1L-6
(14 A 4~ 0 PR EL A I O T S APE T i
PRI, RS 5 R RN, & F R R T2
— U TL-10 & HAT 2 1) P A Wy 2 35 P 1 5 2
il P, B AR AL ) B8 I 2 o AL B R A
IL-10 /57K P23k, BRI 85 AL (1 By 18 2 g, SRR il
BUA T B S B g S I AR SE R 45 R R, Ah
JE 1 Th2 %140 g [ 7 IL-4, IL-6, IL-10 7K 3 % i ¥y
P BE T AE R 3 d AR B, N 3 d IR LT
ka3 ,6,9,12 d 453 d ¥ FF%,(H6,9,12 d 3% F
BN B T 0 U O A R ML S R R
Az SR B 43, b JE A AT SR A AE i BR AR 405, Th 4
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