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Study on Antiviral Activity of Different Solvent Extracts of Houttuynia Cordata

FAN Lulu, HOU Lin, LIU Miaomiao, TIAN JingZhen*(School of Pharmacy, Shandong University of Traditional Chinese
Medicine, Jinan 250355, China)

ABSTRACT: OBJECTIVE To study the antiviral activity of different solvent extracts of Houttuynia cordata. These viruses
include enterovirus type 71(EV71), herpes simplex virus type 1(HSV-1), respiratory syncytial virus(RSV), coxsackie virus type
B3(CV-B3) and coxsackie virus type B5(CV-B5). METHODS A variety of virus infection models were established by in vitro
culture technique, and different solvent extracts of Houttuynia cordata were used for treatment. Therapeutic index(TI) was
determined by cytopathic effect observation and MTT staining to determine its antiviral activity. RESULTS The results of in
vitro antiviral experiments showed that the different solvent extracts of Houttuynia cordata had better antiviral effect on HSV-1
and EV71, and had little or no effect on RSV, CV-B3 and CV-BS5. The content of flavonoids in the alcohol extract of Houttuynia
cordata was higher, and the antiviral activity was relatively higher. The TI values of HSV-1 for 30%, 50%, 75% ethanol extract
and precipitation obtained by water extraction and alcohol precipitation treatment were 81.68, 67.23, 41.91 and 32.61,
respectively, and were higher than the positive control acyclovir TI value 23.43. It showed that Houttuynia cordata extract had
stronger anti-HSV-1 virus activity. The TI values of 75%, 50%, 30% ethanol extracts for EV71 were 19.58, 20.13 and 18.84, and
the effect was significant. CONCLUSION This study confirms that the antiviral activity of Houttuynia cordata extract on
HSV-1 and EV71 is higher by in vitro antiviral experiments, which can provide a reference for clinical treatment of diseases
caused by these two viruses.
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Tab. 1 Total flavonoids in extracts from different solvents

of Houttuynia cordata(x £ s , n=3)

H i ' SR % TRELE /%
El #LiiK 0.378+0.001 5 10.36£0.042 2 22.40+0.80
E2 i 0.344+0.001 0 9.2440.027 0 12.60+0.40
E3 i 0.315+0.003 6 9.74+0.112 3 5.564+0.16
E4 i 0.638+0.002 1 16.57+0.054 2 17.66+0.35
E5 i 0.687+0.016 5 20.13£0.483 9 17.07+0.30
E6 #LiiK 0.664+0.002 6 17.26£0.069 0 12.31+0.45
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(BT 50%5 % 2 KT 50% i 28 % )x100% 5
TCIDsg=Antilg(lg 15T 50%7i 4 265 25 7 BE &+ Lb
By, iR W& 2.
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F2 4 MFHEMW TCIDs,
Tab. 2 TCIDs, of 4 viruses

EV71 HSV-1 RSV CV-B3  CV-B5
FE 25 2 IR
R (RD)  (MAI104)  (Hep2)  (Hep2)  (Hep2)

TCIDso 1041.31 10—3.76 10—3.89 10—3.94 10—3.82

W FES NS B IE R
Note: In brackets are the host cells of each virus.
3.3 2G0T e EE R I E 5 R
M.H Reed-Muench AR iH5H 24 - 50h 8k
J# (half toxic concentration, TCsp), 2598 I3 3.

®3I AREILFEERRBRY A3 A4 E TCs
Tab. 3 TCs, of maximal effect of different solvent extracts
of Houttuynia cordata on three kinds of cells

N TCso/mg-mL™"
FE

RD MA104 Hep 2
El i 1.293 1.012 2.657
E2 1.258 4.021 3.571
E3 i 1.389 1.174 2.898
E4 il 1.413 3.349 3.826
ES i 1.369 2.017 3.951
E6 il 1.253 2.431 2.134
FIELF ARG 3.280 - 6.346

] % A5 1 5 - 6.561 -

3.4 IR AN [F) SRR A 05 B 0 M I E 45 R
R Reed-Muench 2 2 it 5 254 406 20k
J& (half effective concentration, ECs)F1i5¥7 45 4%
(treatment index, TI), ECso=[Antilg(lg & T 50%7%
AR A B AR FE — LL R ) ] £ 4K o 24 D 4 R BE
(O); TI=- 54 (T Cso)/ 20 KK (ECs0)
Horp, #REEAREBG EVI1 AR TR,
RD 40 st HEZH AR, TR 20 M2
FERAMRAELRAK. BLREIET; AW
fﬂ%%ﬁtﬁéﬁiﬂ’ﬂéiﬁﬁﬁt 'ﬁf‘aﬂméﬂi‘ﬁt[ﬁ

EV71i# ’?WL?H@

‘ RDU}EXJM
E1 #REELERZBRYIEVTL FE LK 8 EGMTT 4, 100x)
Fig.1 Legend of experimental cells of different extracts of Houttuynia cordata agalnst EV71 virus(MTT staining, 100x%)
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F4 BRIELREBERERY AT S S H ECs
Tab. 4 ECs, of different solvent extracts of Houttuynia
cordata for five viruses

B ECso/mg-mL'l
EV71  HSV-1 RSV  CV-B3 CV-B5
E1 il 0.108 0.062 0.612 - _
E2 ik 0.486 0.205 - _ _
E3 i 0.114 0.036 0.534 - -
E4 i 0.075 0.041 _ - _
ES il 0.068 0.03 p _ _
E6 i 0.064 0.058 - _ _
FIEEMIETEH® 0076 - 0.321 0.345  0.363
B 5 98 5 VRS R - 0.028 - L _

2N R A

YRR

=5 ARELEBERNEBM TS MREF N ETEE

Tab. 5  Therapeutic index of five kinds of viruses in
different solvent extracts of Houttuynia cordata
BEs i
m EV7] HSV-I RSV CV-B3 CV-B5
E1 iR 1197 1632 434 - _
E2 fftiki 2.59 19.61 - _ _
E3 i 12.18  32.61 5.43 - -
E4 fiti 18.84  81.68 - _ _
ES #tiiK 20.13  67.23 - _ _
E6 fitiii 19.58  41.91 - _ _
L5 PR ik 43.16 - 19.76 1839  17.48
] 5 e =5 S — 23.43 - - —

L FAMIETT 4

e RRTT A

B‘Im&iﬁl‘*ffﬁiﬂﬁ a0 KR T 4 i

B2 @BERERRYIHSV-1 57 EF LM E G MTT 34, 100x)

Fig. 2 Legend of experimental cells of different extracts of Houttuynia cordata against HSV-1 virus(MTT staining, 100%)
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Fig. 3 Legend of experimental extracts of different extracts of Houttuynia cordata against RSV virus(MTT staining, 100x)
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