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Effects of Maxing Shigan Decoction Decocted by Different Methods and Its Drug Containing Serum
on Neuraminidase Activity of Influenza A Virus GE Zi-yu'?, TONG Jiao®, NA Jing-jing', ZOU Li',
and LU Fang-guo' 1 Medical College, Hunan University of Traditional Chinese Medicine, Changsha
(410208) ; 2 Department of Neurology, First Traditional Chinese Medicine Hospital of Changde City, Hu
nan (415000)

ABSTRACT Objective To observe the effects of Maxing Shigan Decoction (MSD) decocted by
different methods and its drug containing serum on neuraminidase (NA) activity of influenza A virus
(IAV). Methods The effects of MSD decocted by different methods, its corresponding drug containing
serums , and drug containing serum in inhibiting the proliferation of virus on NA activity of IAV were detec-
ted using 2-(4-methyl umbellifery1)-a-D-N-acetyl neuraminic acid (MUNANA) as substrate. Results
(1) Effect of MSD on NA activity of IAV: OD value was less in groups with Ephedra decocted 25-min earli-
er and 30-min earlier than the group with four drugs decocted at the same time (P <0.05, P <0.01); (2)
Effect of MSD on NA activity of IAV: OD value was less in groups with Ephedra decocted 30-min earlier
and 40-min earlier than the group with four drugs decocted at the same time (P <0.05, P <0.01); (3) In
the process of inhibiting viral multiplication, effect of MSD containing serum on NA activity of IAV: OD
value was less in groups with Ephedra decocted 5 —20 min earlier, 30 min earlier, 35 min earlier than the
group with four drugs decocted at the same time (P <0.05, P <0.01). In terms of drug concentration, OA
value decreased more in 6. 25% and 12. 50% MSD containing serums than in 25. 00% MSD containing se-
rum (P <0.01). Conclusion MSD decocted by different methods might lead to different anti-IAV effects.

KEYWORDS different decocted methods; Maxing Shigan Decoction; drug containing serum ; influ-
enza A virus; neuraminidase
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1 SRS AR A TR B /DN B B
PRCAIPR/B/34 ) , H i) B Il 8 K 7 i B F 5 % 4 it o
2210 H X IR PR3 e B SRR A0, L BERUN 11 640
DL B H . MDCK W F W 48 e s vhots, th A
ARG

2 ¥ SD K 40 H,SPF %, M52, &
#(200 +20) g, Hi 1 Fg H BE 25 R 27 3 ) S 0 2 B A,
Y F A3 5. SCXK (i) 2013 - 0004, #t 5
HNASLKJ20135235,

3 4 (VDM AHZ:RE(EY)9g &
(R g AE(HE, )18 g K6 g,
2GR B TR P R 2 R — R B B2 R R, R IR
4 Z[F)FT BRH SR 5 ~40 min, LI%E5 min S 1 S
BT R, RS K 9 HA ke 29 A2
1 g/mL, 208 B A AR A LA T R
(2) BETR B vl Al 5 Jie 3, W 1 o g 2 B s TV R 2 B
fit'5: H20044397, | i B X i 254 FR 2 A, L%
75 mg( LR IT) x10 ki, FAZEIBK T IE
il B 100 mg/mL MR B IR A7, LI Ak E N
32.5 pg/mL BAURA A H 725 -5 % Al 45 25903
LI EVE W, U8 I BR S UKAE 4°C IR AF DL & IR
.

4 K DMEM Rtk JiG4R i 0. 25% i |
Wt (Hyclone 23 7)) , 2-(4-methylumbellifery1) -a-
D-N-aeetylneuraminie acid (MUNANA , 32 [¥ Sigma
5FE]) L, 2-N-TSHERR- 2 1 R (MES, ¢ [E Sigma A H]) ,
=FRHILE B B (Tris, GIBCO A7) , Nonidet P40
(NP-40,BDH /A %) . MUNANA Ji$ ¥ 2% wh i I pH
3.5 [ 33 mmol/L MES ZZ il Ll , % wpil h ik &
4 mmol/L CaCl,,20pmol/L MUNANA , S ki

5 14 mmol/L NaOH, 3% 83% £ B,

5 Y& FA1104 B b RF (LIRS %R
SEAERAT RN H]) 2 ~1 000 wl R iR 2e (f5[E Eppen-
dorf A7) ,850EB #4li/K & %: (74 E Millipore S.A.
S),HeraeusBB15 41 it 35 3% 46 . Thermo Scientific
Holten #&§ T/ES (¥4 Thermo Scientific Forma
o\ W), OB B8 Motic-BA400 ( H AR
Olympus A #]) ,Varian 2565066 (3£ E Vari-
an A #l) , BG4 B 8 4 ( Motic Advanced 6.0)
AR P 2R 22 e P 2 B AL TS SR S AR

6 ik

6.1 Wl EAmE R REEILEC T R I5 5
5, $ By R 2 T RRR i kT B 2 4
o S R T AN 25 Y SRR K S 1,
TRKEZ) 2 h 5, 10 % 8 7K £ G0 I Jes 1 SRR 1
sh¥y, B9 I8 T IR R EEIE bk, R M AT T IR 2
SRR AL, M 5 20 min J5, LA 3 000 r/min %%
B BRSO S 25 . 10,22 pm i g AR U
SRS S 1 mL, T - 20°CIRFE4 .

6.2 REFENEHRASAH (1 gEZmL)
XA TS NA TEPERIRAM  Heoicsk it s s 5 7
AT RIS PRI AE o 45 SR AR Z8 AR Rz i i, 37 °C
95 30 min, 7 BIAIA 150 wl £ (-2 1k 5, 7
A3 mL ZEIB/KIRAT, LAZEIE/K I 460 nm 2E{E R 0
J& , R AE AR B 460 nm BEGIR I, B YA
B ARELE 355 nm PR IEIHL 74 460 nm 5,
S5 v [ AB A I 25 4 1) 58 61 ODA, LATH bk 25 4 %4
AR . 250 AR TS 12O EH OD2 R,
25 EE NA TEPEI IR 1926 (EH OD3 R,
] OD3 =0D2 - OD1,NA it F R A NA
WPE TR (%) = [ (94 OD2 - i #:41 OD1) -
(L2594 OD2 - S£5 2544 OD1) /(K # 4l
OD2 - i #i41 OD1) x100% .

SERE AT AL R AR AL B A T A A AN R REE
TrE IR A A (RS RS A A dl) , T dk
IAHEE M 3 W, SANIERITFE

6.3 A[ERE IR RRA A H %A 2T
(100% ) XF i /dos 7 NA TG PRS2 S ss |
R EEAL R TS A A AR R R R R A
e A ME A (RIFRS A A B imdl) , A 2 A&
S EEN 3 R, YRR RIE 2,

6.4 24 LI S0 A 20 A AR v Rt I s B
NA TEPERSZ M BCE K S 2 MDCK 41 fitd 19 55 57
M, Bl B SR, P A M AR R R A0 M T 3 e )5,
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1 SUARERFINAR (pL)
20 31 MUNANA JiE 4 2% nhil I BT W] fth =5 FIRA A HBA 0.9%NaCl ¥ K
2 H 90 0 0 0 5 10
TR 90 5 0 0 0 10
A 90 5 10 0 0 0
IR AH 90 5 0 10 0 0
Fz2 HSUERRFINAR  (pL)
4151 MUNANA Ji£ 4 2% i BT WEMLESHMmME SRS A ERASZAmE  0.9%NaCl | ZRImK
EH 90 0 0 0 5 10
A 90 5 0 0 0 10
A 90 5 10 0 0 0
B AH 90 5 0 10 0 0

Fh& il 2 wg/mL 19 100 TCID,, 195 7 100 wl/
fL,# 37°C 5% CO, 5 F-A TR 2 h J5 5 eE K,
&AL A0 4 B 2 R W 100 pb B B RR R R 25% ~
6.25% & 25 M7 100 pl, ik 4 L., & 37°C.
5% CO, 557481535 72 h J5, LA 2H AN [m) ik 5 g B
I, R4 EVE TR, T NA BOREIN . 528035 1E
4 L] R AL AL S AR R RS A H
HMEA (RFR S KA A Hmdl) , Bdik 2 ~ER
BLOEE 3 W, FAHRNKRNES,

£33 KUARMEZIINAR  (ul)

21 51 MUNANA JEYIZZohil AN E3HW ZRI8K
EH# 90 20 0
WHTE 90 20 0
A T 90 20 0
SRR A H 90 20 0

6.5 Hil2E ik BdEfi A SPSS 17.0 Siif
A AT TR, R DUX s F6oR, SRR Je b AT

ISP ATATT 22V ER S . 6 R RSP ER F  R Tr
22000, J5 2255 T LSD #E AT 2 L #E, Jr 22 A 5 I

H Tamhane's T2 72 EILE ., A e IEA A
B, FH B FIRS: 56 LL 45 4% 4 =[] /Y 22 5%, FINemenyi 1
WATHIWIHLEE . P <0.05 NESE G245 .

# =X

=A

1 AR AR A T 7258 (1 g/mL) XF
TEGRTE NA TETERE I (£ 4)  25H41460 nm %
JGAEAR, B S 22 il IS ) MUNANA A B 1 75
(B W FE 9 A o, DTG B NA 36 Pk, AT LATR
AR ICY MUNANA ; B8R]35 241 K 25 KA A B
NI T E IR TR FA (P <0.01) ;5 4 Z4[R 5
ZH O A, BR 5 SR 25 minZFFIRR 215G RT 30 min 4111
PEICIHFEAR (P <0.05, P <0.01) . #% 20 % i % %
NA P06 55550 k- Rl 41 95. 37 % ,4 2
[F]Fi 2l 55. 37 % , K ST HE 5 min 41 53. 35% , K55G
RI10 min 4154.92% WK JE AL 15 min 4156.08% ,
JR 5SS AT 20 min 2H 56.31% , B8 2GR 25 min 4
59.69% , R 5CAT 30 min 41 58.05% , R #5E R 35
min 41 53. 02% ,Jik # SC T 40 min 41 56.65% .

T4 ARREFCE T ERNMRS A EZZ (1 gimL) XK RE NA TETEREEm (x xs )

20 3] n i A B9 (0D1) 251E M #5)5 9SOk {E (0D2) 24 E IR (OD3)
25 6 0.05 +0.01 0.11 £0.02 0.16 +0.02
i 6 0.04 £0.04 136.71+£0.22 136.68 £0.01"
B FE 6 0.04 +0.02 6.37 £0.06 6.33+0.95%
4 ZyJR) 6 6.47 £0.30 67.47 +0.49 61.00 +0.32°
JREESERT S min 6 6.55+0.12 70.311.49 63.76 +0.45%
FRHEJERHT 10 min 6 6.61 0. 14 68.22 +1.18 61.61 +0.52°
R SERT 15 min 6 6.39 +0.29 66.41+1.39 60.03 +0.28%
JBR#JERT 20 min 6 6.18 +0.37 65.90 £0.30 59.72 +0.32%
JREESERT 25 min 6 5.91+0.29 61.00 £1.47 55.10 +0.63244
JFRHEJERT 30 min 6 6.77 +0.26 64.11 +1.67 57.34 +0.51%4
JFE#E JE R 35 min 6 5.83+0.27 69.80 +1.12 63.97 £0.11%

JE ¥ J5R040 min 6 6.72 +0.48 65.97 +0.62 59.25 +0.24°

B 5 EALE, "P <0.01; A TR41 AL, P <0.01; 5 4 Zi[] A4l 1L 4%, 4P <0. 05, 4P <0. 01
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2 NRALE TS E MRS A T A2 s
(100% ) XHift i NA IETERIEm (£ 5) 5% H
A, B4 NA TSR 1 28 6 B TH (P <
0.01). SyEpdl thas, W a5 41 R & A& A H i
2 NA IEPER OGS ERL (P <0.01) . 5 4 24
R4 oA, BREE5E AT 30 min 41 B &6 T 40 min 41
1 NA ZEGIEFEIR (P <0.05, P <0.01) . &4 X/t
R BE ONATE MY i %R 2 0 Oy 8R4
96.71% ,4 5[] A4l 59.18% , BE B S5 A 5 min 41
59.12% , ¥k & S5 R 10 min 41 58.79% , Jif 7% 5 Bl
15 min4 58. 85% , kB 5L HT 20 min 41 59. 15% , ik
WG HD 25 min 4 59.24% , ik % G R 30 min 4
59.96% , i ¥ 45 AT 35 min 41 59.27% , Jif ¥ 4% R
40 min459.46% .

3 il EE RS A AR FH R AS TR B 24 I R I
BOREE NA TR 2 (£ 6)  SIEWH L W
21 BRI A1 A RS A H A A EE NA 26 (E Y

BT (P <0.01) ; 5 apd Fu A, B m)th 35 241 S 4%
A A A AL NA 2B K(P <0.01) ;5 4
2[R BUZL HLA, R JC BT 5 ~20 min4] .30 min 41 %
35 min 415 & NA 2GR (P <0.05, P <
0.01) . Z4Wuk i )5 i, 5 25% YU J¥E L4, 6. 25%
Fe12.5% B & 25 MEVERT , B8l S mRAts A
B EE NA FEIEIEFER(P <0.01) .

W’

FRAY A H ARG AN R A 7, BRTTES
JZ N TR, U HAE R G AR g i e
B HAINT e iy &2 2 L, Bl R R 43
B AN A AN 1) 8 AT, FP AR E T
JEPT BE R TAT A NA X JEE % 4 i A B B L AT T 22
EM .. &% MUNANA J& NA [95ESPEIRY, Fo
74 4-methylumbelliferone (4-MU ) 7£ 355 nm i
KHWAE T, /T A=A 460 nm 2806, 2t am B i A8 1k

Fz5 RNFEFE LIRS A H % & 25055 (100 % ) XU NA WEPERZm (xxs )

2157 n 2iPA B IO (OD1) 2iWIVE R 5 96 (H (0D2) i VERIRR (OD3)
2 H 6 0.02 +0.02 0.11 £0.02 0.09 +0.04
T 6 0.01 +0.05 136.16 £0.07 136.15+0.12"
B E) i 6 1.13+0.05 5.63 +0.04 4.50 +0.07%
4 5[ 6 1.05+0.08 56.85 £0.44 55.80+0.37%
FREEIERL 5 min 6 1.06 +0.03 56.93 £0.57 55.87 +0.57%
FE#JERT 10 min 6 0.89 +0.10 57.21+0.68 56.32 +0.13%2
FREE SERE 15 min 6 0.88 +0.04 57.11 +0.61 56.24 +0.07°%
JFREE SEHT 20 min 6 1.05 +0.06 56.88 £0.35 55.83 +0.09%
FREIERL 25 min 6 1.10 +0.04 56.81 £0.41 55.71+0.41%
RREEJERI 30 min 6 1.26 +0.10 55.98 +0.22 54.72 +0.31244
JFRHEJERT 35 min 6 0.94 +0.07 56.61 +0.02 55.67 +0.08%
BRFESEAT 40 min 6 1.26 +0.07 56.68 £0.37 55.42 +0.3424

W 5P, P <0.01; 554 A, 2P <0.01;

54 Z5RIpLALE, AP <0.05,44P <0. 01

F 6 N[FIR S 2 I R AR R TR B NA TEPERE I (X x5 )
25 % n 6.25% 12.5% 25%
EH 6 0.44 +0.08 0.44 £0.08 0.44 +0.08
e 6 110.99 +0.51 " 110.99 +0.51* 110.99 +0. 51
B E 6 10.13+0.04 % 10.37 £0.04 %2 10.41+0.11*%
4 Zj[R] Al 6 41.19+0.06*% 41.50 +0.08 * % 41.72 +0.06 * %
FRIESEAT 5 min 6 40.93 +0.05* 24 41.38 +0.04 * 24 41.59 +0.07 * 24
FEEJERT 10 min 6 41.26 +0.06 * 244 41.07 £0.10 * 244 41.28 +0.28 " 244
FRIESERT 15 min 6 41.11 £0.05 24 41.12 +0.05* 24 41.71+£0.16 * 24
BT SE AL 20 min 6 40.80 +0. 11244 41.03 £0.06 " ~44 41.19 £0.07 * 244
FRIESEAT 25 min 6 41.43 +0.06 "2 41.43+0.06 "2 41.28+0.12*%2
JBE #2581 30 min 6 40.93 £0.12*~A4 40.47 0.04 * 2 A4 40.68 +0.17 244
FRIESERT 35 min 6 40.82 +0.07 " 244 40.40 +0.05 244 40.55 +0.11 *~AA
BRI SEAT 40-min 6 41.14 +0.06 * 2 41.57 +0.23*% 41.73 £0.14.4

- SIEWA I,

P <0.01; 54l P <0.01; 5 4 Z AL 4, 4P <0.05,44P <0.01
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e NA JOLEIRT 4 25 AL BT NA IR o) e e mai 2. 12 42 s thakst i fe
A 253531 4 59. 69 % 1 58. 05 % , 1 W 19 LR A7 PSR BIIE[ . WIRE P B2 B4R, 2004, 24.(4) ;
A HHBREHE 3P0 NA T, 1T LS SR 20 it o 9-11.

TR B S 8, B IE R A R R S i (4] S (AR, Per, 5. A X A T R
30 min 41 JFR iS5 R 40 min 418 25 M35 % B9 NA YR MDCK 4t 36 PE S5 B i s M g ma [ J 1. e
S e T 2 /N0 rREZ KA, 2010, 30(9) : 47 —49.
:ﬁy‘t{E{E&?4 2yl Rl HoxF NA & r%g%m%ﬂ%ﬁﬂ (51 S SN A R R R L
3 59. 96 % il 59. 46 % , F W 1M W1 21 H0 UL 1o 7 ) A2 S A TR I A R [ J ] op e B 26 J
FIOET 4 25 [R) B 5 400 1 g 2 384 B 1 T o, OB 4 5 2013, 28(2) : 347 -350.

5 ~20 min4l JKEESERT 30 ~40 min 25 24 ML X hi [6] #Atk, TH, g fEBHE TS &% (M) K
F 5 NA ZEEEET 4 25 R B4L, Uiml TiX 7 44 U W FBL A EOR Hi Rk, 2006 :48.

2 L5 70 AR 75 | Rt 4 25 ) BT 41 3 p 4 2kl [7] %%ﬁﬂﬂ%,ﬁ%ﬁf’z‘,ﬁﬁ%. ?ﬁ@%{ﬁ%ﬁ%’ﬁﬁﬁ@ﬁ%%ﬂﬁﬂ%
Pt NA 15 T A7 R 2Ok A BT g R & i?%ﬁ]ﬁl*ﬂ@mu] Zypepdf, 2002, 37(12) -
6.25% M 12. 5% e B 1) 5 25 IG5 25 % W FE 1) 75 2} (8] mfmgmgﬁiﬁ%& FEEZ K IFR—— R HINT 3K
ML X R AR 3 NA 2 GIEAG, W RE S5 259015 3 KR R EEZERTALJ . BRERHEZY, 2009, 2(4) : 258 -260.
BV 72 £ R A MA % 252 A RO 355 P00 R ) 7K P 38 (9] Bk, 28y, S5, . R A0 H X0 I 2 R e /N

Ko WAFBEET LS EYRCRES, F— 25
HhoaL et R AN ) R vk 2 A S iy 22 5 R
IR A0 P 0 B RN ) S B Rl AT O, SR
GRS, A FHBILEI A9 TR A TS R pTi 7 2y
BRI R DR SRR AR

BRI BB S E 5 #h 22 BRI M R BT [ J ] Hsgrp
BEzhZek, 2013, 28(4) : 1094 -1099.

ER P EEHERAL L FKH . JE MRl & b BB 255
AR EGRT) [S] HIEZyE AR, 2003, (2):
19 -20.
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