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Construction of Ebola Pseudovirus and Screening of
Antiviral Activity of Traditional Chinese Medicine
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Abstract: In this study, Ebola, HSN1 and Lassa Pseudoyiruses were constructed from 293T cells transfected with virus
plasmids and HIV plasmids by cell-level recombinant virus technology. Luciferase fluorescence substrate was used to de-
tect infection efficacy. After screening,32 drugs were screened for Ebola virus. After eliminating the toxic factors through
toxicity screening,26 anti-Ebola herbal medicines, such as earthworm,50% ethanol extract and 75% ethanol cold ex-

tract, were obtained. The next step is to further extract and purify Ebola,and to find the effective components or compo-

nents of Ebola virus in vitro.
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Table 1  Plasmid usage at the time of transfection
WRE RN HIV Plasmidl Plasmid2 PEI
Virus type (pg) (ng) (pg) (pl)
Ebola 42 3 170
H5N1 42 H5-6 N1-6 170
Lassa 42 6 170
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Wy, 2 A IR,

FAGHFRE0.05 g, i 1 mL PBS # i, AN BUH
DMSO % . £ MEGHIEI P ECS wl, il DMEM B

T BT ERERZEY)  FRBRRER] 100 pL,
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Table 2 Plasmid extraction results

ok e T
. oncentration
Plasmid Absorbance value
(ng/pL)
HIV 1.65 203.5
Ebola 1.72 261.0
N1 1.72 270.3
H5 1.63 216.9
Lassa 1.70 121.9

2.2 BIRSESKN

i K, Ebola i % B9 {75 b 123780,
H5N1 B 815 5 /46200, Lassa B35 22 115 5 A
13528983 .
2.3 HMIRBSAMGEER

T2 X} Ebola % 2 1 # K (% ) = 25411
RLU/XFREZH () RLU, 3@ 3 I £, %5 Ebola R 241
HPRAT 90% 25 ) 164 101 4~, 5 H5NT Bk 75
1 Lassa {5 25 40 ] R 25 047 Ho A, O fi 0 = 2%
IR T 90% By 455, 45 5 32 AU Ebola i
I B I KT 90% 12549 .

# 3 3t Ebola BFHFMEIZE=90% HZ5H

Table 3 Drugs with an inhibition rate of Ebola pseudovirus =90%

LI ellbiIES I =
Extract Inhibition rate Extract Inhibition rate
X R 10% LR o TRATREEH)
Chicken bone grass 10% ethanol extract 98.17% Paeonia veitchii Lynch Water extract 96.15%
SEET 10% Z BRI 05 275, P8 30% Z BRI o8 270,
Rosa laevigata 10% ethanol extract ’ Chicken bone grass 30% ethanol extract ’
iz SHTENE
Rainworm 98.85% Rosa Laevigata Polysaccharide 96.15%
SEHLIE 50% Z. BRI 0 Bk o o
Dwarf tea 50% ethanol extract 97.03% Sanguisorba officinalis L. 99.53%
ST T W BB XL 70% 2 BEARHUY)
- . 97.19% . 96.42%
Rosa laeyvigide dichloromethane extract Chicken bone grass 70% ethanol extract
TEHK ) o RZRIAR DMSO $EHH) o
Seaweed water extract 94.86% Ganoderma lucidum powder DMSO extract 90.25%
TEHIZE TS % LB B X RS
Dwarf tea'75% ethanol cold dipping extract 97.57% Chicken bone grass water extract 99.01%
AW ) R 5% 2, B S .
Equisetum hyemale L. 99.08% Dwarf tea 75% ethanol ultrasonic extract 97.04%
e HIAR I AR
Lysimachia christinae Hance 91.00% Baphicacanthus cusia Brem 93.00%
FEH IR M SR 30% B
Dwarf tea polysaccharide 97.06% Honeysuckle 30% alcohol precipitate 99.35%
il 2 24
52 92.00% bR IE T AR Y 94.27%

Lindera aggregata( Sims) Kosterm.

Dwarf tea n-butanol extract
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2:5% 3 ( Continued Tab. 3)

e ElE RS P i =
Extract Inhibition rate Extract Inhibition rate
S HLIE S0% BELY) . WA IE .
Honeysuckle 50% ethanol precipitate 98.48% Dendranthema indicum 98.00%
e N s Ak
Wi - SRR AR 2 03, 014
Mentha haplpcalyx Brigq Honeysuckle extract water layer
g . HA5 )
Epimedium brevicornu Maxim. 95.00% Paeonia veitchii Lynch Polysaccharide T A%
R | A
SHEA IR o5 551 FIRSC O
Honeysuckle petroleum ether layer extract Homemade baicalin
) i b 4K A =8
HA KR o4 14% SIS TR B A 98.81%

Paeonia veitchii Lynch water ultrasonic extract Honeysuckle Ethyl Acetate Extract

>90% H 41 B 7735 % =80% 1254 , vl 9] 4 A N &
Pt Ebola JEE1IH 24 .

2.4 ZYEHHE
X 245 i 128 552 56 Hh 7 5t B9 X Ebola i
BEA LA 25 W) AT R PR 32 , X Ebola Jijg 5 41 il 3
F4 3t Ebola fFHIHIZE =90% MBIV B MEEF F

Table 4  Cell viability of extracts with Ebola virus inhibition rate =90%

P I IPERAES Py Il IPERRES
Extract Cell viability Extract Cell viability
b/ IEHIZE S0% 2, R LY
Rainworm 92.08% Dwarf tea 50% ethanol extract 85.78%
SEHLIE T5% LA D) 9. 96% A FEL 10% LRI 85.53%
Dwarf tea 75% ethanol cold dipping ’ Chicken bone grass 10% ethanol extract '
WFA1E ] Bk 424
Dendranthema indicum 2K Chicken bone grass water extract 85.39%
A AR A B2 0% Z Y
Baphicacanthus cusia Brem % Chicken bone grass 70% ethanol extract 85.38%
Hiiy BRI Z A 0
Sanguisorba officinalis L. R Honeysuckle petroleum ether layer extract 84.59%
G . SHLTE 50% BELY
Lysimachia christinae Hance 89.15% Honeysuckle 50% ethanol precipitate 83.17%
SARIE TR L TRIZFE ) L2y o
Honeysuckle Ethyl Acetate Extract 89.15% Lindera aggregata( Sims) Kosterm. 82.99%
FEH 2 SARAE 30% BT ‘
Dwarf tea polysaccharide 89.09% Honeysuckle 30% alcohol precipitate 82.87%
L R el =4 FeA =y
AL IR K R4 %9, 06% o RUKERY) 82.57%
Honeysuckle extract water layer Paeonia veitchii Lynch Water extract
X432 30% Y NSEZ o
Chickenbone grass 30% ethanol extract 88.96% Paeonia veitchii Lynch Polysaccharide 81.21%
ot . A K R .
Equisetum hyemale L. 88.68% Paeonia veitchii Lynch water ultrasonic extract 79.56%
WA IEIZE T5% LR SR
Mentha haplpcalyx Briq 87.48% Dwarf tea 75% ethanol ultrasonic extract 79.17%
AT P e Wk 4
& 5.¥¥'ﬂq3k)t4ﬁﬂﬁl% 86.95% K AR Y 79.06%
Rosa laevigide dichloromethane extract Seaweed water extract
ST 10% BRI . R R DMSO Sy S
Rosa laevigide 10% ethanol extract ’ ) Ganoderma lucidum powder DMSO extract ’
FEHLZRIE T B S Y iy
Dwarf tea n-butanol extract 86.44% Homemade baicalin 77.89%
R T4
R 86.34% AR TR 58.03%

Epimedium brevicornu Maxim.

Rosa Laevigata Polysaccharide
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Fig. 1 Diagram of the inhibition of drugs on three viruses

2.5 =MREHENREEYER

3 e

ALY T EBola H5NI | Lassa {BUR#E A R ,
HEATHT EBola R EEHT 248U 0 Tk . B T AL
SRS, PR A T A T AR I . TS
HSNTF Lassa {5 8E DT BE 45 R 90T HE , 32 H AR
%F Ebola $IIHISRI T 90% H 40715 K KT 80%
()3 BT 2 AR 6 TP A BB I . S5 R
NI EHLAS T5% TR R VBT A AL e AR
R bt LS 50% CPEEEEEY) XS H B 10% g
FEHY) XS ROKSEY) XS T T70% L RESEIY) 4
ACAIMEZZE ) S8R SRR O TRIZAE
Y RS 0 | AR A AR S FIK 2 NGB
30% SR EUY) R AR A e PR
Y AR 10% CPREEEIY) R M I T B4R LY
FFE BRAL 50% BT 2 A ARAE 30% BEDT

Yy IRATKIRYY ARAT M IRATKGR R ) e
K T5% £ B P 4R UYL K SE ) L R Z kR
DMSO $2HYy | A il 85 H M1 2 B H A 5T Eb-
ola JHRE Mo (HIXALSUR RSN S2 56 , AN REIE ] &2 2%
AR N AR X SE 2 MR RE R FEAE T o T EL B 22 Y
FEINZH IFANSE B, AN RETIE 3 46 25 1 X i 2% 35
PURREICRK . W B REZEA T H0 REH LA [HA 77
JRBRAE: - B B A BE 52 42 W G EO 5 7RAR IR A Y
0, 25T Al L BB B | T AP i e
R BT AT RE TN O AR5 U 7 8 5%, 1 REME
LAIKE G 250 15 Lo AR S 0 BT — i 1Y
B BFE , I SPA A S A el Bk — DR — e 0 i
LB B RE 148 A7 75— DX, e A S 5
=M SP SR A ARG AR, K 0L Hh A 25 0k =
[l S P4 S ZR T Ebola ERTEMLAEE R .

SE 3k

1 ¥ WangJ( &) ,Chen SM ([EEL) ,Ma L(548) et al.
Establishment and application of Ebola virus entry inhibitor
screening model [ J ]. Chni J Med Biot ( " [¥ £ 24 4= ¥ %
) ,2016,11:193-199.

2 Hoenen T,Groseth A, Falzarano D, et al. Ebola virus ; unrav-
elling pathogenesis to combat a deadly disease[J]. Trends
mol med ,2006,12.206-215.

3 Zeng GC (% 4 48). Progress in Ebola virus research[J].
Jour Sun YS Univ: Med Sci Ed( W 1L K524 4]« BE 22 Fl 2
i) ,2015,36:161-166.

4 Sanders DA. No false start for novel pseudotyped vectors
[J]1. Curr Opin Biotech ,2002,13 ;437442

5 Lang JS, Yang N, Deng JJ, et al. Inhibition of SARS pseud-
ovirus cell entry by lactoferrin binding to heparan sulfate pro-
teoglycans. [ J]. PLoS One,2011,6:e-23710.

6 Liu H(X4T) ,Zhang GL(5K[E B ) ,Shen L(JLHR) ,et al.
Application and evaluation of pseudovirus technology in
screening Chinese herbal medicine against HSN1 avian influ-
enza virus [ J]. J Chin Integr Med ( 7 P4 5 55 & %) ,
2010,8:1036-1040.

7 Liu HL(X|4E5E) , Rong LI, Zhou B (i) ,et al. Charac-
teristics of recombinant murine leukemia virus expressing
H5N1 subtype avian influenza virus HA protein[ J]. Chin J
Biotech (A4 TR22%4%) ,2005. 1:47-51.

8 Haas WH, Breuer T, Pfaff G, et al. Imported Lassa Feverin
Germany : Surveillance and management of contact persons

[J]. Clin Infec Dise,2003 ,36.1254-1258.
(T#% 172 W)



