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BE HM AR LERLLER (TFVM) 694k NI FUA BRF1E R AU, Fik HRIMER R
A e gm % R (CPE ) &M TFVM ik &om & AIFM/1/1947 (HIN1) % X § @i (MDCK ) % % 49
Hof; R B M B, AR, ML (AH) 82548 (10 wmol/l), TFVM 100, 50,
25 pg/mL 3 ANREL4, A HINT 4 5] & % MDCK e A Bk £ & fni% 4z 4a 6. (THP-1), Western Blot %
A REE 2 (M2), EEL£#MEES (NS1) Ba &k, &n THP-1 2l p65 & & &k B Az d4s; 8
ekt 5 L IbAm TFVM st & (HA) e94pRI4E R, kit 2 288 (NA) FE, KN £
o R g g A B e sT B4R, PR 255 3E (11.375 mg/kg ) 28, TFVM & . 1&71% (0.4.0.2 g/kg ) 4,
VAR B A R IE Sk FMT B B2/ R Sk Ml KBEAY | BU/)N U 4R R BF ik 427+ MDCK 482, CPE
LAt R L LR 97 A 38 8 % 49 % vh; qQRT-PCR 4 M2 & & At 482 F X 92 B F TNF-a . IL-18 .
IL-6. IL-10, F#ZE# 5% % 10 (IP-10) mRNA ki K-F. &R TFVM B 2 49 4] 7 & % & 5 MDCK
fesma, H1Cs 4 79.1 wg/mL; £ 100 pg/mL # % xF MDCK #= THP-1 8 i, ¥ 7 Bk 7 M2, NS1 &
G £ R AR B FAE A ; TEVM & T 494) THP-1 28 i p65 & & £k & H ks, TFVM 347k 2ok &
# AR E G NA Fo HA 158 R B8 2% vk ; TFVM 22 0.2, 0.4 g/kg 715225 7T B 2 AR B A B 2 R,
Mi2A8 M ma#HE (P<0.05, P<0.01), tMA&X s EF TNF-a. IL-18 . IL-6. IL-10. IP-10 mRNA %
#KF (P<0.05, P<0.01), f£—TA42E EAEHAK M2 mRNA & & K-F (P>0.05), 4i& TFVM £k R
S AR R SRR AR, HALE] T RE B i A k) M2 &R & A0 NST & & Ak d A4 ) 7L B R A 6Y
Hh); TTaeE T Aph) 18 Lo A p6b & & R AR L AL, M TR NF-k B 4551838 T i K e B F 49
KA, BB BERAHFER

KA KL EE X R ARG ERALE

Study on the Mechanism Anti-Influenza Virus of Total Flavonoids from Viola Tianshanica
Maxim WANG Xue, Sl Lijun, LIU Yan, and HUANG Hua Xinjiang Institute of Materia Medica, Urumqi( 830004 )

ABSTRACT Objective To investigate the effect and mechanism against influenza virus of total flavonoids
from Viola tianshanica Maxim (TFVM) . Methods CPE method was used to detect the cytotoxicity of TFVM
on madin-darby canine kidney ( MDCK ) cells and the anti-influenza efficacy. In vitro, normal cell control group,
virus control group, positive Amantadine ( AH) control group (10 wmol/L), TFVM 100, 50, 25 png /mL
groups were set. Western Blot experiment was used to detect the effects on M2, NS1 expression in MDCK or
THP-1 cells which were infected with influenza virus A/FM/1/1947 (H1N1) . The effects of TFVM on protein
expression and nuclear translocation of p65 in THP-1 cells were detected by Western Blot. The inhibitory effect of
TFVM on hemagglutinin ( HA ) was detected by agglutination assay of chicken erythrocyte. The effect of TFVM
on neuraminidase ( NA) activity of influenza virus was detected by fluorescence. In vivo, mice were randomly
divided into virus infection control group, Tamiflu positive ( 11.375 mg/kg ) group, TFVM (0.4, 0.2 g/kg ) groups.
The mice were infected with virus FM1, then, the lung tissue lapping solution were collected to inoculate MDCK
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cells, the virus proliferation in the lung tissue was detected by CPE method; RNA was extracted from lung tissue
of the mice, the expression levels of influenza virus M2, TNF-«, IL-18, IL-6, IL-10 and IP-10 in lung tissues
were detected by qRT-PCR. Results TFVM significantly inhibited pathological changes in MDCK cells infected
with influenza virus, the 1C5, against influenza virus was 79.1 . g/mL. At the dose of 100 wg/mL, TFVM showed
a good inhibitory effect on the protein expression of M2, NS1 in MDCK or THP-1 cells which were infected with
influenza virus. TFVM could significantly inhibit p65 protein expression and nuclear translocation of p65 in THP-1
nucleus. TFVM had no effect on NA and HA. For in vivo investigation, at the dose of 0.2 g/kg and 0.4 g/kg, TFVM
could significantly decrease the virus proliferation ( P<0.05, P<0.01) and the mRNA expression of TNF-« ,
IL-18, IL-6, IL-10 and IP-10 ( P<0.05, P<0.01) in the lung tissue of mice infected with influenza virus, TFVM
could also decrease M2 mRNA expression to some extent (P>0.05) . Conclusions TFVM has obvious
anti-influenza virus effect in vivo and in vitro. The mechanism of its antiviral effect may be directly inhibiting the
replication of influenza virus by inhibiting the expression of M2 and NS1 protein, on the other hand, TFVM
may also has an indirect anti-influenza virus effect by inhibiting p65 protein expression in host cells and nuclear
translocation of p65, thereby interfering with the expression of inflammatory factors of the NF-«k B signaling

pathway.

KEYWORDS total flavonoids from Viola tianshanica Maxim; influenza virus; mechanism
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PUORMMEA, W% W, gl {0,
I, BALEEPURTESON 1Y P 25 BEBGR A A R4
TR RIS

RINERXH WP R, &EXF
(Violaceae ) f#f ¥ X 1l % 3¢ ( Viola tianshanica
Maxim ) W T2k, HZFEALTAR, S0 TR
FILIX, AEMREREZ N, FEATIERE, kK%,
S, MR, RO, D JLBORR, e SR ITE
FEARAE O RREMELM . EEE. Y. &Ik
MR, . B, HERSMS, BAURAHURE.
Praa LS fE i o A SE R & LK 1 H S
fiil ( total flavonoids from Viola tianshanica Maxim
TFVM ) XF 3 8% 9 5 Mk AHINA/ 52 Bij /262/95. A/
H3N2/ # Bl 15/90, A/H3N2/ - j /243/72 J& e R
il ( madin-darby canine kidney; 'MDCK ) 7|#2H
2 AR B T 0 04 A 6T it 2% 1 U
I RCATHINA/PR/8/34 Ji ik i 7N Bl A A5 A A 30 4g
PRSP T ) T T — 2 R O R R B

A/Fort Monmouth/1/1947 (H1IN1, fif 5 FM/1) J&&
Yt MDCK ., A& FILE #2401 (human myeloid
leukemia mononuclear cells, THP-1) 4 Jifg #5114 LA
Ko Uit T 2 U Bk FMIT JRR /)N BURE A E— 2
FERR AT TEVM Bt 3t 8% 35 1 VR S HLEL,
AR IR 5 T T e I FH B R

MRETE

1 2 30 HEEWI/NE, MErk, KH 14~16 g,
W H bt B A YR e A BRA R, SERRsh i
A 7R VR ATIE Y7 : SCXK (5 ) 2014-0004, 5555 5
Yy 5 &5 kIS o No.11401300081707., /) FL7E
(22+1) CHIRE TMHIE1~2 X, HRHET12h H
WA IPEIR, AT 2K AEY . /NI
I B IS SIS A B A i s (ABSL-2)
HREAT, ARSI I 2E R A A AR AT i
S B 4%t (No.IBM-20180705D1101 ),

2 YN SEERE MDCK 4ifit, W E 35 ElAx i
A= W 5 WO o0 (American Type Culture Collection,
ATCC) ; THP-1 4ifd, W [ 5 S A e I 2 ik 55
SEA5 FM1 I ATCC, 48 10 RIBUIRFELL - 80 Tk
FEORATF o

3 2 TFVM & &8 52 %, #iim4t & I/k A
1R X2 W5 P A ) Ak 2E & il 4, it 20180204
BE] A #R B2 £k (oeseltamivir carboxylate,7OC )
100 mg/ %, #t 5.44039, MCE /A wl; 444 &% e
( 1-adamantanamine hydrochloride, AH:)'5 g/ 3%,
#5: 13623, Sigma A H) .,
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4 FERF LALEE RPMI-1640 55 97 45, it
+5: 8120018; MEM iR 5 72 56, b5 : 8119457, fi
4 1L 7E (fetal bovine serum ), it 5: 42F6480K; DA
A Invitrogen 23 R 5 4 S FRBGR &, it
5. UH286883, % [E Thermo Scientific 2\ #; £H 21
RNA #HGL5 &, L5 R7126, KAREILRHE A
Al SERPEOGE # PCR &, Hits: 020427, dt
s EYBEARARAF; BPTnEEeE M2 bk
(It 5 sc-32238) F1 NS1 ( 4t 5 sc-130568 ) i
f&, 2% Santa Cruz Technology /A +); p65 (L= :
8242S ) fil p-p65 (Ht5:3033S) Hufk, H—Hr (4t
5:7074S ), W%t (#t5:7076S) F1 B -actin (4t
5:37008 ) Bk, %[ Cell Signal Technology 3
I H 244, S . 6900183, Solar Bio Germany.
Forma Series 3WJ — % fk i % 44, 3¢ [ Thermo
Scientific 7\ #); CKX53 8] & W f# %%, H 4 Olympus
/v H]; Bio-Rad Mf% 240, BERCUE R4, I Bio-
Rad /A7 ; ABI 7500 Fast SEH}7eytE i PCR X, 3%
[ ABI 23]

5 40 MK 35 MDCK 40 fifg B 3% 3~ MEM
KR, % 10% M4 s (FBS), 1% Mt
(Pen-strep ), 1% NEAA (JETHF 2R ), d0MfifE &
5% CO, [ 37 C W7, 2~3 KL 1 k. MDCK
20 0 A 5 B 4E FF W8 MEM 1 5535, A 2 wg/ml
Ji . 0.08% BSA. 1% X ¥, 1% NEAA. THP-1
YRR S5 RPMI-1640 53:3E, 4 10% FBS, 1%
WHT. THP-1 40178 & 5% CO, (1) 37 C W4 b 15
F&, 4~5 KAGA 1 . THP-1 40 1995 2 4 5 Wl
RPMI-1640 1 3:45, 54 2% FBS. 1% X3t (Pen-
strep ),

6 TFVM X} MDCK 4 ifd 25 : LA B X Uit Jdip 2 2
MDCK 4t s 28 s im - Bk FHe %5 4E K 19 MDCK
A, Lh2.5x 10" 4/ FL4EFP 96 LAk, Frdif E=
JZ, %7 TFVM FEGIRI, (M%) 200, 66.67
2222, 7.41, 2.47. 0.82. 0.27. 0.09 pg/mL,
T 37 T, 5% CO, & 11 K5 3% 48 h, 4l L Hi5 28 5%
I (cytopathic effec, CPE) 143k 7 46 I 2k % 7%
PEHE TCsoo 3 B MDCK 4 S B 22 1 i 24 2 ) 96
LA, KA 10™ 3 8O 75 i K Y MDCK 411 it 2 h,
YT YRR W IR 1Y TFVM, 244 i 3% 200, 66.67 .
22.22. 741, 2.47. 0.82. 0.27.0.09 png/mL,
BT 37°C , 5% CO, Wit h 5% 48 h, 5L
B A X R A RE XS AR 2 fL, LR 3k,
5 T WLEE 4N i s A8, CPE PF4r it 71K I 2 Ay

WO 1Cso, SEEBEIRN N 45 75% H 3; 50% N 2;
25% K 1; o7k 0. JH Reed-Muench'® it
TCSO\ ICSOO

7 TFVM X i 800 3 M2, NS1 & 1 L % 41
MiPy p65 RN THP-1 F1 MDCK #Z 1
9x 10° 14~ / LI R T 6 fLBUh, T 37 C, 5%
CO, 5 P HEFE, EANMINT IRAL, Jeexiidl, FH
PEXF B 25 40 (AH, 10 wmol/L), TFVM 100, 50.
25 wg/mbL 3 MNKEELL . 24 h 5 R, Bl
107 1 107 LB 2R IR YL I FfF THP-1 Fit MDCK 4
12 h, SRS A5 AU AKH R iR BE 24 i 4k 2245 9% 24 h,
24 h J5 R FLsh W 40 B S (AR D
) HEEUG AR, Western Blot SIS TFVM
XTG£ M2 ( matrix protein 2, M2) &[5 NS1
EHFBFE W, LI, THP-1 40 i &Y % 4 5
30 min, #HATANMIAZT R, Western Blot 435l il
YR AR N p65. p-p65 HE FH #IAKF .

8 TFVM Xii/e st 2 2 21 ( neuraminidase,
NA) TEPEREZI NA TP EE D)) 4-methylumbelliferyt-
a-D-N-acetylneuraminic acid ( MUNANA ) B 15 ¢
S R AT R, R R AL 4G 20 L
b, 20 pL . 60 pL JEEYIR A W [20 wmol/lL
MUNANA . 33 mmol/L MES buffer (pH 3.5).
4 mmol/L CaCl,, ddH,Ol. #i B iy TFVM £ & Al
fiti 77 %5 1R 5 & 60 min, TFVM 23k i 4 200, 100,
50, 25 pg/mb, [AEFBCEERTHRZH, BHMH 0 i 2 B
AT RIRE: (OC) 4, &M 10, 1. 0.1, 0.01,
0.001 wmol/lL. #RJGMMA 60 wLIEMIREH, BT
Z e bR 1L Enspire H T & ¢ 355 nm, &5t
460 nm ZAF N EEYIFE Y PO, 37 T E
B 15 min J5 PR ISR, PR &5 SR A (A v A )
DECHRIE AR, NA TIHIRE AR ® . 4
il (% ) = (g BE X HR 41 26 ' 5 B AR AR A - FF 5 XF
HREH G BE AR AE )/ (g REXT B2 20 FE AR bR -
JIE )0 BRZH 9 0 B A8 AB{H ) x 100%. Fenzyme
F1 Fblank 43 1] J2& % 8 X 40 (20 L M. 20 pL
ddH,0. 60 pL JEYIRAW ) FUKPIXTIRA] (40 pL
ddH,O. 60 wL JIEWIRGW ), FFlAES4 20 L #f
. 20 WL, 60 wL MRS .

9 TFVM X Il # % hemagglutini, HA)
0 TEVM X & s HA T B8 19 52 i il 1
R A G LB AT, S5 oA i 2T A 1) 5
LG JE T o 55 10 2% 10 I 2R IHA 45 & 1
T 25 20 L 3R TAT Y R R AZ AR T 3 B0, B A/Fort
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Monmouth/1/1947 (HAIN1) 1 37, H 4 # £8 K #%
1: 80 HEAT R B, [, FH A BRERIKAE 96 L AR 4%
HE 2 1% e 5 B H B¢ TFVM KR &, Bt 200, 100,
50 pg/mL 3 UEELL, J3HL96 fL U B K Fdi, ¥
50 L A BRI EE T A TFVM BE BV ABUR &, 3
100 pL, TFVM £ ¥ B 5 100, 50, 25 pg/mL,
FEAWPEBE 2 A H A, ARG TE AT A, X R ZY
AH 41, £ 4 CH# 30 min, 30 min 5B IR,
FALIMA 100 wL 1.2% A9 M ERER, 35 15 XS 1
BROGIR, RER AT, EIRMCE 40 min J5 USRS il Bk
1 f B A T L AT AR

10 TFVM X i 8% 2 BRI v Ak FMA 8 e/
B 4 200 B0 B s e SR/ R BE AL 3R
PO R IE R X IR, R X IR, BHME 253k R
(11.375 mg/kg ) % M4, TFVM & . K#& (0.4,
0.2 g/kg, 4l h/NRE KRG ZEn 110, 1/20 ) 41,
R 6 H, BRIEF XTI, 30 d4/NRa Ot
FERRREE , LA R UGS R bk FM1 (10° B )
TGN, 0.04 mL/ Ho BRI OEH 70k
t, BITEYYS 24 h T 48 h JHIARE S 4425, K 2
K, (BB 6 h, FEEEE X IR DISE 78 RKE S, 4
25 3 K, AbBE/NE, ToRuil, A #A 5 MDCK

FEAERFRT, ARV S NS 2R, 4 C,

5 000 r/min Z.0> 10 min, W8 B3, AR RELERRRCR
TAIREEN FIE TR 10 A5 R EEAT LUAR RS, KRR LR R
ARG EEROI ARG A2 19 MDCK 4, [w] i35 E 3
YAEXT IR, 37 CANfEE IR R EER 2 K, S Bl
BN E CPE 455, CPE 4rikM ik 5, Jfhhid
Reed&Muench 7 ?' 114 TCIDy,, LA -LgTCIDs, 32
ANV RN A

11 gRT-PCR %5 il TFVM X fii 4 21 v 4 4iF
F UL Je M2 mRNA £ ik 52 4% B RNA prep
pure tissue kit (DP431 ) i B 45 19 77 i 36 B/ BUfili
AU RNABE S, X 32 U B RNA RE 5 647 2
IR T 80 C. WIS R oI WE 1.
TransScript 1[I Green One-Step gRT-PCR SuperMix
WA B, MK ERN20 pl, KW 4FH: 50 C,
5min; 94 C, 30s; 35cyclesof : 94 C, 5s;60 C,
30 s, Q-PCR M X 2 & &5 R il & ik kA
SybrGreen ER #EAG N RS, X By 3& R 17 AH
XE D, RHA RN GAPDH {4 2 fa Xt
Ct{H AT IH—fLAb B, JERFEZERITH LR
F25Ct k.

12 Siilef)5: RH SPSS 17.0 SGeit#icit

x1 51975

EHAFK B (5-37) P KFE (bp )

M2 |37 GACCRATCCTGTCACCTCTGAC
T GGGCATTYTGGACAAAKCGTCTACG

GAPDH i CTCTGGAAAGCTGTGGCGTGATG 120
Mif ATGCCAGTGAGCTTCCCGTTCAG

IL-1g Iz CTAAAGTATGGGCTGGACTG 452
T AGCTTCAATGAAAGACCTCA

IL-6  |}i TGATGCACTTGCAGAAAACAA 270
T GGTCTTGGTCCTTAGCCACTC

TNF-« I-ji7 CCAAAGGGATGAGAAGTTCC 133
T CTCCACTTGGTGGTTTGCTA

IP-10 Iy CGTCATTTTCTGCCTCATCCT .
T TGGTCTTAGATTCCGGATTCAG

IL-10  [}if TGAATTCCCTGGGTGAGAAGCTGA 4

i TGGCCTTGTAGACACCTTGGTCTT

FTEHEHT; THREGORILL X £5 Fom 5 d1E LLECR FH 5
HZE I 22507, P <0.05 hZEFH G X,

& R

1 TFVM X} MDCK 4 ifd i) 75 1 B2 %t i /20w 75
H1N1 £ MDCK 4fi il A2 B 52 i TFVM 7£ MDCK
UMY TCy My (200 +22.3) wa/ml, ¥k
H1N1 1Cs, 4 79.1 pg/mL,

2 TFVM %I MDCK F1 THP-1 21 fl 37 J&& %5
FHERAREWEW (E1) 76 R HINT &
Y« MDCK 1 THP-1 41 fii 24 h 5, TFVM 7£ 100,
50 wg/mL XHAUEREE M2 35 A 2688 B A vE
7E 100 pg/mL Xt NS 2 3k B Bl vE -

A B

Virus Virus

TFVM ( pg/mL)  AH (umol /L) TFVM ( pg/mL)  AH ( wmol /L)

Mock Con 100 50 25 10

45KD iﬁi j @ -actin

Mock Con 100 50 25 10

c Virus D Virus

TFVM ( pg/mL)  AH ( wmol /L)
Mock Con 100 50 25 10
26 kD | — o e— e ‘ NS1

45KkD [

TFVM (pg/mL)  AH (wmol /L)

Mock Con 100 50 25 10

H: A FI B MDCK 4Jifi; C F1 D 2 THP-1 ZJifd; Mock &
MM X IRZH ; Con Ay 354 IR 4R
B 1 TFVM X HEGETM2 . NS & 2k A

3 TFVM X} i NA Fil HA Dhag sz (&
2. 3) TFVM 3 i B 78 AIFM/M/1947 1) NA 7%
PR 6 B 3 HEE A, i OC 7E 10, 45 0.1 wmol/L
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A TFVM X NA TEHERGSHIFERT; B S OC XF NA J& A0
HIVERT; Con st IBeH ; Saext B2 LbAse, “P<0.01
2 TFVM X3 E B NA 16 P52

Virus

Mock Con

E: Con JPi sy 4L ; Mock A 1 4% 1L BR 46

B3 TRVM GHE e HA JiaEm s

BT NA A6 P I s B S A 590 AR 00 ) 5z
(P<0.01), & 345% 8 /R TFVM [ X g AH —F¢,
XoJ XS I BR 240 B ) e S TC A i VR

4 TFVM X p65 & H 520 ([l 4) Western
Blot 455 @75, TFVM 100 pg/mL A] LAREAL THP-1
20 L PN B 9 B 2B I M2, NS1, NF-k B p65 & H %
ik (B 4A) 5 ARG 35 5 30 min, #E17 21 L%
JEATE L 43 SRS 40 i S A4 A% N p6e5 OB AL,
K 4B 45 5 s, TFVM af DL AR 20 i 4% 1 p65 fY
WERR L

A Virus

TFVM(Hg/mL) AH(uM)
Mock Con 100 10

15 k0 [ S | M2
260 [ | N
65kD | * QIS s G |65

0 | S |

5 TFVM X/ BRI 20 2 g 2 17 B B s ) ([
5) VEURIEEYLS 24 h F148 h 4525, SHGaEn R
A, TFVM 54 (0.2, 0.4 glkg) HIfiERE
/N EIRLH L EER B (-LgTCIDs, P<0.01),

A B
5
‘4 Kk *
Qﬁ' 3 *x
E»
92
I 1
0
Con 0.2 0.4 oc Con 0.2 0.4 oc
TFVM (g/kg ) TFVM (glkg)
24 h 48 h
0 A B ARG TR 24 48 h Xt ZH 2 R I B I 5
Con Jii i xf IR4AL; S %] IRZL LEE, "P<0.05, *"P<0.01

B 5 TFVM Xi/IN UL 2051k R A5 iR

6 qRT-PCR il TEVM % /)s KT 25 21 v 48 i
W M2 m (B 6) IRY )5 24 h 4 2y,
TFVM 7£ 0.2, 0.4 g/kg ¥ Al [ K i 800 25 A9 M2
mRNA %3k, SRR i, 258801
X (P>0.05); J&YLJ5 24 h 45245, TFVM 15 0.2 g/kg
0.4 glkg #5240 M 9§ IL-18 . TNF-« |
IL-6. IL-10. IP-10 mRNA kK, Sihgint R
tis, ZRWHGEE L (P<0.05, P<0.01),

A B
15 .
H_
B %
X 10 EET
X ®
P s
<
0.5 Zo
3 £
o (=]
= <
- |
0.0 = o
con 02 04 oc Con 02 04 oc

TFVM (g/kg ) TFVM (g/kg )

(2]
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65 10 [ D W |
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65 kD
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Mock Con TFVM

pes 5o |8 . oo
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Histone H3

L. — il

¥+ Mock S 4il ik %t BE4H ; Con ks 2 %) R 41
4 TFVM % NF-k B p65 %5 [ 45

%6 £
& 2 2
#® . ®
<
: s,
£ ok x *ok
2 £
B
w ok bd
£o oF
Con 0.2 0.4 ocC Con 0.2 0.4 ocC
TFVM (glkg) TFVM (glkg)
E F
6 5
B B 4
% %
X4 3,
#® #
< <
g2 g’
€ ok £ 9 ok ok
=% o
s M
= 0 & 0
Con 0.2 0.4 oc Con 0.2 0.4 oc

TFVM (g/kg )

s A~F 2301 M2, 6210, TNF-«

TFVM (gkg)

IL-1B8 . IPZIO'mRNA %

KK Con M HERHIRAL; SRR IRAL L4, “P<0:05; **P<0.01
B 6 TRVMOX/INERATZ LR G E R B M2 (15210
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VAP T EEN HA, NA, M2 =
A TIERIR B RS AT, SO, I RS
M AR 11 NP UG5 RNA 48 © . Hir,
TR R R IAPLIE HA JAe) pli 27 e AT 58 1) 3222
5y, JESERFGR Y PR R A, TETBR R
B 1 2 BB Ao i A OGS FH 5 N g s 2 8 R 2
G Iy — N E LR R 1, AR R I
TG T I EE R S MR R )54, (T R
i R R, AT R, PR
a8 350 T e PRI A R T B M2 B R B
FREES AR T, R EE R Y G Rl BHIT M2 B8
- T AR AT A S T R B A M P AT R
il AT BE 1R 58 B RGP 1. NS B I fE R A
BRIt ER s A b ek AR m, Bk, A1 A
b NST B S A BIBR S IR WEN ", &
PAT A T I R 7 1 SO ) RN ) T R R
Ve, R—FEAZR R ES MY, —Jr
1 NS 2 P e 18 AR (14 470 75 IO 225 17 1] 422 444 5
TIRBEINER ST 75—, NST 8 (Al By iR
mRNA [ BIPE, MIHe& T e E K, Dk
AR RO TP U EPUR RN A EE S
PRI, NS B B2 BT B 22 25 W i — T A

IAENe, R G RS R T s B SR e
PN LA S E A MR ZR B AR R AR P R T R
PR S B AMIFSE NN R R 2GR R e, A
ZWJs . w2, BTSRRI AEY, 1B
2, MU EEYOREER, R eS|
AR E 0 B 2 R, RS IR YT T EA
R O T SRR HLIA R, HUIARSS s E
BERS, TE S AT S A4 i o 8 8 B 40 %o A
Go e BRI R v, V5 S 22 P G i A i A A i R
F, A 2GR T LA RN 20 SR A A S A
o WFgE RN, AL 2n] EIEAE R, A
S 2 DE A i A TR R SR AR e TR i &
EEHOR AR 1 2,

ARWEFE KB, TEVM AT g 2 30 i 7 180 25 vk A/
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