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AR 10 o SRTIT/EE 7 I P 8Y FRUIEE AR ML 8 SRy 72 il 4 T el s M i 2 A58 s N ZH 1) 0.05 ml
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B EHR4)4.36.2.18.1.09 gk - d™ EH 5N 2H K M ZHWIHE B 2 AR FHER K & 2HE 0.2 m/d 3% 4 d. 2K
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R 65 o R A WG BN (PCR) FIER A 53 G028 S8 (Western blotting ) XT38 0 3L E A T8 IE . 5% 7
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[Abstract]  Objective To investigate the regulation of two herbal anti—virus formulas on gene expression
profile associated with natural killer cell (NK cell) mediated cytotoxicity in pneumonia mice infected with influenza
virus. Methods According to random number table, 90 ICR mice were divided into nine groups with 10 mice in each
group: normal group (N), model group (M), oseltamivir group (control group, C), low—dose, medium—dose and
high—dose Shufeng Xuanfei formula groups (SL, SM, SH groups ), and low—dose, medium—dose and high—dose Jiebiao
Qingli formula groups (JL, JM, JH groups). The model of pneumonia was reproduced by nasal dropping influenza virus
A (FM1) in mice. N group was given isotonic saline 0.05 ml in nasal drops. After 2 hours of model-building, C group
was received 11.375 mg kg™ -d™! oseltamivir phosphate. Shufeng Xuanfei formula (mainly honeysuckle, forsythia and
radix isatidis, etc.) with 3.76, 1.88 and 0.94 g kg™ -d™ were administrated to SH, SM and SL groups by gastric
irrigation respectively. Jiebiao Qingli formula (mainly ephedra, gypsum, glycyrrhiza glabra, etc.) with 4.36, 2.18 and
1.09 g -kg™ +d™ were administrated to JH, JM and JL groups by gastric irrigation respectively. In N and M groups,
normal saline was administrated with gastric perfusion. Each group was in equal dose of 0.2 ml daily over a 4—day period.

Total RNA in lung tissue of mice were extracted in each group, then gene chips were used to screen these RNA samples.
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Some genes involved NK cell mediated cytotoxicity were select, with "I" representing of signal intensity. These candidate
genes were verified by real-time fluorescent quantitation polymerase chain reaction (PCR) and Western blotting.

Results In the pathway of NK cell mediated cytotoxicity, M group up-regulated 43 genes expression, and 36, 29, 22,
21, 20 and 10 genes showed down-regulation in SM, JM, SL, JH, SH and JL groups, respectively. Apart from gene
co—expression network in SH, SL, JH, JM and JL, SM also expressed other differential genes which SH, SL, JH, JM
and JL did not. So medium-does Shufeng Xuanfei formula had the most significant regulation in gene expression of NK
cell mediated cytotoxicity. By real-time PCR and Western blotting experiments showed that compared with the M group,
mRNA and protein expression of tumor necrosis factor—a (TNF-a ) in these two formula groups were significantly
down-regulated, especially prominent in SM group and JM group (TNF-a mRNA: 1.07 +0.19, 1.19 £0.14 vs.
3.20 +0.56, both P<<0.01). Conclusions Influenza viral replication in host cell, which means influenza antigens
exposure in infected cells as target cells. NK cells recognize and exert cell mediated cytotoxic function against influenza
antigens. Genes associated with NK cell mediated cytotoxicity in influenza infection were up—regulated. Shufeng Xuanfei

and Jiebiao Qingli formulas could down-regulate these genes. The mechanism of down-regulated genes is that the
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number of influenza infected cells and NK cells activation decreases in treatment with two formulas.
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Shufeng Xuanfei formula;  Jiebiao Qingli formula;
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0.05 ml (1) 4LDs, it/ 8 FM1 i BRI S jke gy
AL B AL BT IR A S e AR
1.4 %k HIBE 2 h,C A48 TR AT
11.375 mg kg™ - # H ,SH.SM .SL 414 T i WU
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94 CHIASHE 1 min, 94 °C 8 5.60 °C 34 5,40 M
1,72 °C 10 min, AR E & 2724 RS HEAR H 1)
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TNF- o 25 255 5 Ml 2 SURE AR A |, i A4
W, LA Bradford ¥ 8 S8R 11, FESL BAE, T e gt
TR EN — 2R P s Mot i 558 Jise Ha UK (SDS-PAGE) , 1+
HA B SRS P, Bt JE I AN — L, 4 Cad 7k, TR E
TR 2 E ALY (HRP)FRIC I — 30, R 1% 3
PRI (PYVDR )T 2R FIRGIRE X LR i
e, 4B ER R WL . W Image—Pro
Plus FRAX 4 BRI H 550 24T KB /3T, A%
Hi 2% 5 GAPDH /YK B8 FLIEAE R H 8 )

FHXF IR A

1.6 SiteFirik: KA SPSS 17.0 Gttt 8k
AL BR R ORI UL + 25 (X + s)FR , 4
[B) 22 5 R HI R R 2R 5 22 50t PR ) b 4ok H
LSD-t #55 , P<0.05 2= 5 A Gt Fa L.
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AN 4 LR 22 R KB A 43 14~ HZRYT
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H T H 2 R FIAREI 29 4>, SL 4 2% SRk dtE
224>, JH A F 2 R IR K 21 4>, SH 4 TR
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M/N SH/M SM/M SL/M JH/M  JM/M  JI/M

Fegr3  PH_mM_0009286 Fcy ZAARII (Fe gamma receptor I ,CD16)
Cd48  mMc002329 CD48 $1J51(CD48 antigen)

247 -199 -3.17 -1.78 -2.46 -1.94 -1.27
151 -0.02 -1.12 -0.21 0.09 -1.32 -0.09

Cd244 PH_mM_0015525 SR AG4115Z & 2B4(natural killer cell receptor,2B4 ) 1.07 -098 -1.09 076 -0.62 -1.16 -0.02

Tyrobp mMc015985 TYRO & I s A i ss 5 & A

1.73 -147 -225 -1.02 -0.81 -1.45 -0.46

(TYRO protein tyrosine kinase binding protein, DAP-12)

Hest  mMR029204 1 I AN S5 T

(Hematopoietic cell signal transducer, DAP-10)

Zap70 mMC019091 Zeta HEAHOCHE 11K

(zeta—chain associated protein kinase ,ZAP-70)

Braf PH_mM_0001502 Braf k3L [K (Braf transforming gene, Braf)
Pik3r5 PH_mM_0003125 ®HFRILES 3 AGIATEE: 5,p101

1.82 -1.03 -2.39 -1.58 -2.33 -1.63 -0.43

1.53 038 -1.36 -0.58 -093  0.03 0.99

1.57 -129 -1.65 -146 -1.37 -094 -1.13
312 -2.52 -390 -295 -3.19 -2.88 -2.01

(phosphoinositide-3-kinase, regulatory subunit 5,p101,p101-PI3K)

Pik3cg mMc005200 BRI 3 WAL v K

1.64 -0.75 -149 -1.25 -1.86 -1.06 -0.37

(phosphoinositide-3-kinase , catalytic , gamma polypeptide )

Map2k1 PH_mM_0006215 i 5324 S 16 Ab 2 1 SR 1

(mitogen—activated protein kinase kinase 1, Mek1)

Mapkl mM(C024552 {253 2R AR P 1
(mit()gen—aﬂtivate(l protein kinase 1, Erk)
Gzmb  PH_mM_0001308 i fif B( granzyme B)

Pl mMCO17608 2L % (perforin 1)

Fas  mMC008894 PSR BE R T 2 A R N 5L 6

1.76 -1.02 -1.14 -1.01 -1.05 -1.01 -0.34

223 -090 -1.04 -047 -0.56 -1.00 -0.92

436  1.17 -4.79 -0.13 -0.81 -0.68  0.87

243 031 -2.71 =055 026 -1.08 0.71
1.70 -1.13 -1.83 -0.88 -2.25 -1.52 -0.81

(Tumor necrosis factor receptor superfamily member 6)

Fasl.  mMCO013655
TNF  mMC016605
Casp3  mMC022395
Csf2  mMC014357
Bid PH_mM_0005297 BH3 Z5&185ET-H540 K+

(BH3 interacting domain death agonist)
CD247 PH_mM_0012514 CD247 $/{Ji(CD247 antigen)

Rac2  PH_mM_0006793 ras H12& C3 AREHTRYIKY 2
(RAS-related C3 botulinum substrate 2)

Fas BiA&(Fas ligand)

Sh3bp2 mMC009789
Feerlg PH_mM_0009498 IgE Fe 4143 5l 1 524k

g SRBE A - (Tumor necrosis factor, TNF— o )
RAG R RN E DR G 3(caspase=3)
AEVE RN F 2(colony stimulating factor 2, GM—CSF) 241 -1.41 -2.03 -143 -2.66 -1.34 -1.30

SH3 845485 11 (SH3-domain binding protein 2)

191 149 -2.13 -0.08 -0.73 -1.12 -1.74
547 -3.86 -5.03 -4.58 -4.73 -3.86 -2.95
1.86 022 -0.24 -0.18 -0.41 044 0.72

2.06 -0.48 -1.77 -0.66 -0.82 -0.98 -0.05

1.57 038 -1.59 -0.65 -0.97 -0.15 0.36
1.58 -1.63 -1.96 -1.62 -2.06 -1.84 -1.16

3.07 -1.15 -3.00 -1.47 -1.82 -1.24 -0.53
266 -1.18 -321 -1.34 -1.63 -143 -0.84

(Fec receptor, IgE, high affinity | , gamma polypeptide )

TE:N:XHIRZE, MR, C 2 Bl A5 20, SH L SM SL 23 31 A WUEL I 77 8 o ARG REER, JHL ML 23 5 A i F O e op AR e
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F 1 BYREEEN 5N Z [ SRR 40N S B0 A I R M e Tl B A DG 22 S ik L TR 2k
FEH log, FLAH
- Olige %2 LRk :
SR M/N SH/M SM/M SL/M JH/M JM/M JUM
Fegrd  mMC006622 1gG Fe ZHAMIEEAMEIV 5214 (Fe receptor, IgG , low affinity V) 440 -1.98 -4.28 -1.68 -2.56 -191 -1.24
PTK2bh mMC014559 A B ATRIEEE(PTK2 protein tyrosine kinase 2 beta) 305 -1.24 -292 -192 -2.08 -147 -0.74

Itgal  mMC021563 FHE I o B (integrin alpha 1)
Tigh2  PH_mM_0009371 F&EEEE [ B 2(integrin beta2)
ligh2l mMC026188 IR B 2 #f (integrin beta 2-like )

271 -1.15 -2.23 -144 -159 -131 -0.77
245 -1.58 -2.59 -193 -223 -1.81 -1.18
4.13  0.00 -446 000 -393 -3.76 -1.55

Ifnarl PH_mM_0014587 T & «, B Ml w Z1& 1(interferon (alpha and beta) receptor 1) 145 -147 -1.73 -146 -1.56 -1.12 -0.94

Ifnbl  mMC016397
Lat2  mMCO018184
Pik3cd PH_mM_0001034 WEFRALEL 3 ML & Jik

THE B1 AT 4EAN M (interferon beta 1, fibroblast) 460 1.01 -5.09 -0.63 0.56 -1.20 1.65
FERED TS T AN S5 L5 2 (linker for activation of T cells) 292  0.17 -1.99 -0.46 -0.91 0.15 0.88

142 -0.27 -2.08 -0.74 -0.86 -0.64 -0.06

(phosphatidylinositol 3—kinase catalytic delta polypeptide )

Pleg2  PH_mM_0009127 N C, v 2(phospholipase C, gamma 2 )
Prked  PH_mM_0009599 &[4 C, 8 (protein kinase C, delta)
Ptpn6  PH_mM_0001332 £ 1% MR M BRI 32 148 6

2.13 -1.13 -2.29 -1.38 -1.28 -1.28 -0.58

2.00 -094 -133 -1.28 -093 -1.33 -047
299 -1.26 -2.84 -1.70 -2.00 -1.52 -0.72

(protein tyrosine phosphatase,, non—receptor type 6)

Shel  PH_mM_0014084 SHC ¥4t 1

128 -097 -1.07 -1.08 -0.62 -1.19 -0.27

(sre homology 2 domain—containing transforming protein C1)

Vavl  PH_mM_0014215 vavl J3EK (vav 1 oncogene )
Klrel ~ PH_mM_0000670 A5 4NMIHEESE ZFEZ AR S0 C AR 1

336 -1.18 -3.53 -1.83 -2.27 -1.68 -0.55
1.37 3.04 016 122 -0.18 190 2.82

(killer cell lectin—like receptor subfamily C, member 1 )

Lek mMCO001127

ThR E 40 0 A S5 2 1 i R FR TR (lymphocyte protein tyrosine kinase)  1.55 144 -0.81 032 -032 081 144

Raetle PH_mM_0015748 #LETR 4557 1e(retinoic acid early transcript 1E ) 1.10 0.00 0.32 0.00 -0.27 0.37 -0.63

Rafl ~ mMCO010690

Aral  mMC004111 v—raf FRHAIRE 3611 G REI 5L H R R

FURH 1 M55 2 8 JE A [R1 642 1 (v—raf-leukemia viral oncogene 1) 1.09 -0.90 —-0.86 -0.91 -0.90 -0.86 -0.68

1.11 -048 -0.50 -0.18 -0.19 -0.45 -0.07

(v-raf murine sarcoma 3611 viral oncogene homolog)

Sh2dla PH_mM_0001230 SH2 4 1A(SH2 domain protein 1A)

142 178 -0.77 023 -049 1.16 1.57

T8N X2, M A, C: BRI T 41, SH L SMLSL 20 S DA VB I 77 8 L i ARGRIAEZEL, JH IMLJL 2350 o i 2 BL D g v AR k4

2.2 G XUE T 7 R T B 5 R Dt R M 48
IN U2 TNF- o i mRNA FTEE B 34 3K 10 52 i
(F2;F 1):M 4 TNF-« 9 mRNA FIE 31k
BN HEETE(P<0.05), 5 M 4, s X E it
J7 R T BT 740 TNF- o (1) mRNA FI#E
FEIR I AR (P<0.05 5% P<<0.01), Hrp 4L
FE L Rl FLIZZAS RANIEPR N i ek g AR
AHFF

R 2 AU /N AT ZH 2
TNF- o mRNA Fik i (£ s)

215 BILYE TNF- o mRNA

X REZH 10 1.04 £0.32
HAIZH 10 3.20 £ 0.56"
HEMb 4 10 1.68+0.71
B AE iy w4 10 1.60+0.17°
BV Ml 7 rh R 10 1.07£0.19
B 7 R e 10 1.16+0.12
TR Ry e R 10 1.75+0.33"
i Ly PR 10 1.19 + 0.14™
PR L)y (R 4 10 2.07 +0.81°

TE:TNF- o« JRIRSEIA - — o 5 55000 BRATEL AL, "P<<0.05 5 S AR AY
A HHE,PP<0.01,°P<0.05; SR mE A=A
1P<0.05; 5435 B )7 R A LA, “P<<0.05; S XUE it
Frlzlk e egs, 'P<0.05

N M C€C SH SM SL JH JM JL bp

TNF- o : IR IRPEN T — o , GAPDH : = Wi H- i i S0
N X EH M A C . B R =520, SH .S .SL 4351k
B AVCE il g L AR A, TH ML 435100
fif B L P A
1 BT B AG 45- 2 R T A 46/ BR
TNF- o [

3 it it
Tt R o e H 3 v I e R (HA) & A S il -

B MR ZARZE G I , 7 A0 P 52 IS8 4 . 7 7 JE B
JEYL L] 5 S NK A WP YBR[, NK 41
A G AR R S e N A ) B A, Tk
(1 NK 406 B il e 2 42 R BRI 3 1
2, IR B B I GE T 7 A0 38 1 B
TR, (i NK 20 A i) B G 5 407 B4 7, S 1 NK
B H I B EE HA 7R L i HERR
PTG T NK 4 PN Y 22 24 2R 305 AL 2B 108 (MAPK)
{55, BUH Raf/ 2224 J538005 & (A I (MEK)/
20 AME S8 S (ERK) 5 5 B8 L 2 3E T NK
) oS S T R
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NK 4t i 58 2 1 % A M A2 1R E 245 . CD16.
NKp46 .NKG2D & 2B4. NK 40l i i CD16 37
B5 LG 454 MTER BRI, A S PUIRIK
AT A EH (ADCC) . NK 4 2 G 4k vk %
& NKp46 Fll NKG2D 4351l 5 it B 5 HA RS GL 41
MIZR1H A ULBP1-3 AHEAEH, fff NK 4 i 5% A7 2L
A B R R AR AL, NKG2D 45 & 551 H
DAP-10 /-5 NK 4iffii%fb. DAP-12 & NK 4
ARG S 0, SRR 2R i1k
7 (ITAM JE)7 ), 4 5508 4% S R i (SYK Y8y )
JFiE AL PI3K. NKp46 2K 5 HA M EAEH )G, £%
i R S A ITAM (& 71 CD3 ¢ JFee RIy fif
fig PRI AL , HoAk AR AR Ry ZAP-70/SYK ™2,
SYK F1 ERK 2.5 NK 4uE i s /E A", SYK
5 ERK (185 B2 Ak 7T LA 40 it B WOR A AL, B0S
Raf, JGALAY Raf #4055 MEK1/2, 3% MEK1/2 #05
ERK1/2, Bt ERK1/2 SIS A% N B4 s IH 1 4
PR - S5 8 1 Dt e B SR R A e SR a8, ORI Y 4 i
FIRAEE oAk, JEIm e NK 4iieisf. 1S LAY NK 20
IR0 2o 3 2L 2RO it 4 1 I 40 i ol
T FET-Z A Fasl, 255 AH R Fe R85 A #E 40 T,
Wb BBy TNF- o . — I 40 i 42 9% i3k IX 7
(GM-CSF)ZE R AL A 7, R AR B0 . ik
Ab, 383 2B4/CD48 @At nT s NK A1 A A5 405 2h
REFA v — THEZE (IFN-y )™,

IR HANT 30 8% 8 2 X B 27 25 4 28w b 55
GRIE) BUS (RHANHS B 5%, (ERE R R A G T,
MR A PG B 456 7 697 A HINT sk ae IS
TRAFAZECR PR, SHRIGYT Tt s 22 PR Im & 1 A7
2 I O — AR AR TAE . M4
B AUE T 2 0s BRI AS PR >R FH R D
ARG 2 At rh H ACUFBE B 2 30 12 g 1
I R0, BT 25 I R 24 it RV i v 46
BRAY R AR A R P 24 A B S R
BCEEER R, ELAT A Ut B R M VL R Tl 2
SR A fVE 2 SR A B R AR
B FML A TE M, 6 B 3G 5 5 355 nT LA i
FH 70 70 SR B 4% 6 1 NP 3 PR e s 838 15 M il
R IO X X s PR i S F Ak P LA B KT
YEFT, HAMH] TNF- o (930 B RE 1 A 3 LT 2
TERRAS A1 H A Al s b e, A A H A B
T BE W BT A H e BEG S L ORA e T2 AR T A A
B AP IRBRE EEE

DAL TR A A R P 35 R A A e R
JR LA, AT 4 NK AR TR0 I 2507 , Tt v sk
ST NK A 5 S B
KA AT IR AL RE T 7 IR NK 48
M E RIS FA R A7, T IIEFIAL
il 55 5 XU 7 ¥ DA i i M M 98 J R P L I
(LR AR ) 50 NK AU
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