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Antiviral activity of sulfated ginsenoside on Newcastle disease virus in vitro

GAO Huan, HAN Li-qiu, HU Lin, ZHANG Ya-ning, WANG De-yun
Institute of Traditional Chinese Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Objective In order to observe the antiviral activity of sulfated ginsenoside (sGS) on Newcastle disease virus (NDV).
Methods sGS was prepared by cholorsulfonic acid-pyridine method and the structure of sGS was analyzed by FTIR spectra. Then, the
antiviral activity of ginsenosides (GS) and sGS was determined with MTT by three modes. Results The results showed that two
characteristic absorptive peak presented at 1 144 and 807 cm ', respectively, which proved that the sulfated group had linked with
polysaccharide to form sulfate ester. In pre-adding drug and post-adding drug modes: the 457 values of GS and sGS in CEF culture
medium were significantly higher than those of virus control at some concentration (P<0.05), but it was not significant difference
between GS and sGS (P>0.05). In simultaneous adding drug and NDV, the As7, values of GS and sGS were significantly higher than
those of virus control at some concentration (P<0.05) and the maximum virus inhibitory rate of sGS was significantly higher than that
of GS. Conclusion The antiviral activity of GS on NDV could be improved with sulfation, which appears to improve the effect on
directly killing the virus.
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Fig. 1 IR spectra of GS (A) and sGS (B)
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92.91%, ZRWRE (P<0.05), UiHIEZY 5iE
YER —E il N4 i, sGS B 283 1k
5T GS. iR ILK 2,



¢ %% Chinese Traditional and Herbal Drugs

FEH FH200FE12A © 2495 -

F1 GSHsGS X CEF £KMEM (x+s,n=4)
Table 1 Effect of GS and sGS on CEF growth (x+s,n=4)

p/ pl
4151 L Asofi LA o Aspft
(ngmL ™) (ngmL™)
GS 1000 0.470%0.001°" [sGS 1 000 0.13040.022°"
500 0.52440.018%" 500 0.35540.013"
250 0.63240.013° 250 0.423+0.003"
125 0.65940.016™ 125 0.48440.031""
62.5  0.687+0.021" 62.5  0.562+0.021°
3125 0.6810.002° 3125 0.542%0.007°
15.63  0.706+0.018™ 15.63  0.571+0.005"
7.81  0.686+0.041 781 0.563+0.010°
391 0.704+0.004" 391 0.54740.007°
1.95  0.720+0.006" 1.95  0.558+0.009"
0.98 0.740+0.022° 098  0.529%0.010°
M —  0.66810.021" W — 0.55340.010°

AETFEFRREFBE (P<0.05); SxIE4LE: "P<0.05
G
Different letters indicate significant differences (P<0.05); *P<0.05 vs

control group, same as below
z2 GSFsGS MERAXHMZERER-RE CEF BENMY
B (X+s,n=4)
Table 2 Effect of GS and sGS by pre-adding on CEF
infection of NDV (x £s5, n=4)

T L Y
(ngmL ™) (ngmL )
M —  0.25140.008" | %R —  0.251%0.008"
PiEE —  0.130%0.007° |HiE —  0.130£0.007°
GS 625  0.14410.013° |sGS 625  0.12440.022°
3125 0.12440.029° 3125 0.14240.006°
15.63  0.10940.009° 15.63  0.12740.010°
7.81  0.12240.019° 7.81  0.206%0.006""
391 019540013 391 0.120£0.006°

SR AR AL L : “P<0.05: R

“P<0.05 vs viral control group, same as below
4 it

TR B RRAC T VAT, BHIRERIRIEA =51k

- e vEAR LY, SRR -IEIE V25 S WY 4 A1 AR X ]
PRI (  [RISCR R RE S e BAR, AR s
KR SR - e v L0, GS MHATHRIRZ 1. i
LLAMGHREXHMEMGT) sGS HEAT SR 04T, RBDGHE
Hh S AN (s, —ANE 1 144 em ' A,
KW 0S0; (11 S=0 h4itks), 75—/ 4 807 cm !
Ak, FWIA C-O-S MIhrfds)), XEERIHE R AR

#3 GSsGS EEMFEFEHANIBEE RS ELE CEF
RENRIRM (x+s,n=4)

Table 3 Effect of GS and sGS by post-adding after virus

inoculated on CEF infection of NDV (X £s,n=4)

Y S L P
(ngmL ) (hgmL )

gt — 026520014 | X —  0.265+0.014°

Wi EE — 015040023 | #i#E  —  0.15040.023°

GS 62.5 0.15620.013%[sGS  62.5  0.354+0.016™
31.25 0.20040.005 3125  0.159£0.011°
15.63 0.218£0.022%" 15.63  0.211£0.007"
7.81 0.22740.016™ 7.81  0.203+0.032™
391 0.36940.010* 3.91  0.25840.016"

F4 GSHsGS SHEE(EARMHNERES™E CEF BEN#H)
M (Xts,n=4)
Table 4 Effect of GS and sGS mixed adding with virus
on CEF infection of NDV (X5, n=4)

p/ p/
215 4 AsyfH 2 4 Aspo Ml
(hgmL ) (hgmL )
Xt - 0301+0.010° ¥ —  0301£0.010"
ok —  0.160£0.009#  —  0.16040.009°
GS 62.5  0.225+0.027°" [sGS 625 0.233£0.023™
3125 0.13540.005° 31.25 0.29140.008*
15.63  0.170£0.005° 15.63  0.127+0.006°
781 0.156%0.013° 7.81 0.12040.004°
391 0.16540.032° 391 0.20240.009%

IRANEIZ/%

GS sGS
5 GS 41lt#: "P<0.05

"P<0.05 vs virus group

2 S5HEFESIERRYEZS CEF st RIS KHINHE
Fig. 2 Maximum inhibitory rate on CEF infection of NDV
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pg/mL K25 BT BE ) Asqo 15 550 TRAL I 22 e AN 8
¥, WXL R E IR T GS % CEF J& 224 1; 1M sGS
/NT62.5 pg/mL & TR FE Ay {55 0 JE 22 AN
W3, RFEIXLL TR sGS X CEF %4
Mo $E7~ GS @it B A o stk i, X 5L
Rl AR — 5,

ARSI R A 3 Rl 2577 WS GS 5 sGS 4L
B R E R . AR, S EEMNIR,
GS Fl sGS 7F— & JIU I e S5 Y0 [ 1A 1) Asqo (3 23
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— PRI R E ], PR 2 R A
SCEMIRRE G 25, GS Rl sGS £ — & i B ik
0 I N1 Asyo EARIY B K TRl (P<0.05),
KW GS RS HT )5 YA — 5 NPT k%
BEH, WMARRZERBAPE, H 3.91~62.5
ng/mL sGS WP TR T GS, AlfRe&H T
GS AW AAE G B eI 0, P28 e B AR 1) 2%
W 29 5 R E G R In N4l e, GS 1 sGS
1 — 5 JoU st W JEVE N IR Asqo B35 35 KT
Yl (P<0.05), £W GS MBI B EHE—
SEPUBIR R EEAE R, 10 sGS T 5 50 R B
ZT GS, BRI E MG A S 21 1Pt
JREENE TR, 5 AHIFIT S W 2 I FUE SE R R A A 1
B 112 1 B 1 22 B RO S 2 W (O O A i b
FH—3,
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