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Number: CCMP96-RD-214

Effect of Andrographis paniculata
EtOAc Fraction Extract on Enterovirus
71 Infection

Bi-Fong Lin
National Taiwan University

ABSTRACT

Enterovirus 71 (EV71) belongs to Enterovirus gemughin Picornaviridae.
Enterovirus 71 has been the most important enterewo cause hand-foot and mouth
disease accompanied with neurological complica#owlrographis paniculata (Burm.

F.) Nees. (It is called Chuan-Chin-Lian in Chinesel\canthaceae family is one of the
Chinese herbs reputed to be effective in the treatrof infection, inflammation, cold
and fever. To investigate and pursue a effectiven€de herb medicine to for
anti-infection, the effect oAndrographis paniculata EtOAc fraction extract will be
studied using EV71 target cell RD cells for co-ordt study of Andrographis
paniculata. Total 12 pure compounds were isolated by the beasguided
fractionation test. The isolated active compoundsewdentified by NMR and mass
spectrometry to elucidate the chemical structur€3ur data shown that 5-hydroxy-7,
8-dimethoxyflavanone (2), Cinnamic acid (5), 5-hydroxy-7,8,2’,5’
-tetramethoxyflavon€9), andrograpaniig10), ergosterol peroxid€ll), compoundl5
was for the first time isolated froA. paniculata and reported here as new natural
products, 14-deoxy-11, 12-didehydroandrographol{d€), synthesized products
3,19-0-acetyl-14-deoxy-11, 12-didehydroandrographol{d®) and new synthesized
products20, 23, 24, 25 all have anti-EV71 infection in RD cell.

Keywords:Andrographis paniculata, EV71, 14-deoxy-14, 15-dehydroandrographolide
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(active fractions B)'s k¥ 't 1 g LPS/IFNy% it * pNFkB Luciferase
=4 R (p<0.05) %zr'Fﬁ:] S #TT o

£ #-% 9-14% ~ F (active fractions A)f-15-16% ~ + (active fractions
B) 4 w57 b iRfdinik e 4 pNFKB Luciferasef ¢4 124 45 » i
ﬁ¢m3~-mw&A#’hﬁw~%%ﬁoi@~ﬁﬁ@wuéﬁnww
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M~ B &

Normal RD cells EV 71 2272 strain infection
RD Céll TCIDs
10-3 10/10 =1
10-4 10/10 =1
10-5 10/10 =1
10-6 10/10 =1
10-7 4/10 =0.4
10-8 0/10 =0
10-9 0/10 =0
10-10 0/10 =0
Total: 4.4
Log TCIDs, = -3-1(4.4-0.5)
=-6.9
=10’

B 1- ’-‘5‘:}?3% EV 71 ke 535 & & 4 4 € (Tissue culture infection dose,
TCIDsg) 2. % %
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48 h

Normal RD cells DMSO only E 7110°%
EV 71107 EV 71 10° EV 71 10°

B/ 2~ ’-‘%:}]35-% EV 71k 4 RD ‘w?z 48 | p* (s A 2 m¥e 5 % (CPER & %

Jswber
331%
3
-
° 0 200 400 FLon 600 800 1000

Normal RD cells

DMSO (10 ug/ml) EV 71 10° EV71107 EV7110°

#{ Sub G1 =4 Sub G1 4 Sub G1 ¥4 Sub G1

&

: I s6.86% i § 6155% il 2255%

] 3276

o
g 2 2

200 00 600 800 1000 200 0 600 00 w0 0 200 a 60 80 00 20 40 ey ™ 0o 1000

B3 ~ Flow cytometric analysis of EV 71 infected RD cellie sub G1 gated
region indicates cells undergoing apoptotic changbe FL-2 represents
the intensity of propidium iodine (P1).

7 Pﬁ:fﬁ?i}é}ii’%:},%i ¥} RD @R L2 %%
subG1 ¢ apoptosis cellsy =
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EV 71107 Ap (45 ug/ml) Ap (40 ug/ml) Ap (35 ug/ml)
J subc1 Sub G1 Sub G1
-g 61.55% 11.82% 13.12%

Ap (30 ug/ml)

Ap (25 ug/m

Ap 25,001

Ap (20 ug/ml)
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NF-kB luciferase activity (fold)
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E5 e 10ug/ml
s T
g LPS/IFN-r
(]

Fractions of Andrographis paniculata EtOAc extract

Bioactivity-guided chromatographic fractionation @&tOAc extract
fractions of A. paniculata. RAW 264.7 macrophageangient
transfection with a NB reporter plasmid were pre-treated with 26
fractions or helenalin (NKB inhibitor, 10 uM) for 1 h and then
stimulated with LPS 100 ng/ml/IFM41000 units/ml for 8 h. The activity
of NFkB was estimated by the Dual-Glo Luciferase repatsay. The
data are reported as the mearsD from three independent experiments.
(O p <0.05 versus LPS/IFN-r treated group.
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NF-kB luciferase activity (fold)
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* *

als

1 2 3 4 5 6|7 8 9 1¢ 13 12 13 14 15

Helenalin N—I *
pmso {11
Mock m

5 ug/ml
LPS/IFN-r

LPS/IFN-r

o
MEM medium

a
Refractionation of A. paniculata EtOAc extract from Fig. 5 avtive fractions A including 9-14 fractions

)6 ~ Bioactivity-guided chromatographic fractionation BfOAc extract 9-14
fractions ofA. paniculata. RAW 264.7 macrophages transient transfection
with a NFkB reporter plasmid were pre-treated with 15 fraiaor
helenalin (NFkB inhibitor, 104M) for 1 h and then stimulated with LPS
100 ng/ml/IFNy 1000 units/ml for 8 h. The activity of NKB was
estimated by the Dual-Glo Luciferase reporter asddye data are
reported as the mearsSD from three independent experimenit3.(<
0.05 versus LPS/IFN-r treated group.
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* |

* Active fractiong

1 2 3 4 5 6 7

Helenalin m *
pmso {11111
Mock 85553

LPS/IFN-r

8 9| 10f 11 1p 13 14 15 16 17 18

5 ug/ml

o
DMEM medium

LPS/IFN-r

Refractionation of A. paniculata EtOAc extract from Fig. 5 active fraction B including 15-16 fractions

i8] 7 ~ Bioactivity-guided chromatographic fractionationEfOAc extract 15-16
fractions ofA. paniculata. RAW 264.7 macrophages transient transfection

with a NF«B reporter plasmid were pre-treated with 18 fratdior

helenalin (NFkB inhibitor, 10.M) for 1 h and then stimulated with LPS

100 ng/ml/IFNy 1000 units/ml for 8 h. The activity of NKB was

estimated by the Dual-Glo Luciferase reporter as3dwe data are

reported as the meaasSD from three independent experimeni3. <
0.05 versus LPS/IFN-r treated group.
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160 200

Sub G1
61.55%

(B)

(A)

Compound 2 New Compound 15 New Compound 16 Compound 18
(10 ug/ml) (10 ug/ml) (10 ug/ml) (10 ug/ml)

g Sub G1 s Sub G1 8 Sub G1  subG1

_g 7.20% ; 12.00% ~§ 64.81% ; 50.51%

e : W' N W : —
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(A)example of active compound
(B)example of inactive compound
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21 GEEFES AR RL T L LF 1~26

active inactive

Compoundsisolated from Andrographis paniculata

5-hydroxy-7,8-dimethoxyflavongl) v
5-hydroxy-7,8-dimethoxyflavanon@) v
B-sitosteroland stigmasterd[3) v
3,4-dimethoxy-benzoic acid methyl esfdy v
Cinnamic acid(5) v
5-hydroxy-7,8,2’,3'-tetramethoxyflavorn(é)

ARyt Er (7)

1-(4-hydroxyphenyl)ethanor(8)

5-hydroxy-7,8,2’,5'-tetramethoxyflavon®) v
andrograpaniif10)
ergosterol peroxidéll) v
1-(2,5-dimethoxyphenyl)ethan(il?2) v
aurantiamide aceta(é3) v
Friv &4 (14)

Friv £ 4 (15) N

71L& 4 (16)

14-deoxy-11,12-didehydroandrographol{d€) v
andrographolidé¢18)
3,19-0-acetyl-14-deoxy-11,12-didehydroandrographo(iti
FTE = fTA 0 (20)
3,19-0-diacetylanhydroandrographoli@2l)

FTERFTA L (22)

ATE N FTA 0 (23)

ATE R FTA 0 (24)

ATE N fTA 0 (25)
3-oxolabda-8(17),18,13-trien-16,15-olid€26) V

<<

<

< <

< <<
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Table 2 Flow cytometric analysis of EV 71 infeciD cells

. . . 10ug/ml 5Spug/ml 2.5 ug/mi
Compoundsisolated from Andrographis paniculata sub G1 (%)
5-hydroxy-7,&-dimethoxyflavanon(2) 7.60% 0.57*20.54+ 0.66%39.96+ 0.35*
Cinnamic acid5) 8.55+ 0.92*[14.39+ 0.86%25.41+ 1.97*
5-hydroxy-7,8,2’,5'-tetramethoxyflavon®) 9.11+ 0.64*(19.12+ 1.25%37.14+ 3.34*
andrograpanii(10) 8.33+ 1.56* [13.71+ 1.82%21.25+ 1.91*
ergosterol peroxidéll) 8.15+ 2.45*(10.47+ 0.75%14.99+ 2.14*
Friv &34 15 10.85+ 1.63%26.40+ 4.31%33.24+ 1.18*
14-deoxy-11,1z-didehydroandrographolic(17) 15.29+ 3.20%21.89+ 0.87%26.44+ 4.61*

3,19-0-acetyl-14-deoxy-11,12-didehydroandrographo(it® 5.61+ 1.70*| 9.16+ 2.32*|18.24+ 2.77*
P& a4 20 17.14+ 3.42*37.15+ 1.62*63.16+ 0.50
FTE N FTA 23 28.08+ 1.27*40.58+ 0.82*60.23% 5.61
ATE R pTA 24 22.99+ 1.43%34.03+ 1.45%57.34+ 2.74
FTE a4y 25 18.87+ 0.33*21.86x 1.50*36.55+ 3.05*
Friv & 14 45.02+ 7.07 — —
Friv &4 16 62.21+ 3.68 — —
andrographolidé€18) 46.82+ 5.22 — —
3,1¢-O-diacetylanhydroandrographoli(21) 51.75+ 8.7¢ — —
FTE R FTA 22 64.44+ 2.88 — —
T T g X B 57.21+ 8.92 — —

2% FBS-MEMa medium onl 4.46+1.63*|4.46+1.63*|4.46+ 1.63*

1 % DMSO only

4.05+ 1.10*
64.96+ 4.82

4.05+ 1.10*
64.96+ 4.82

4.05+ 1.10*
64.96+ 4.82

EV 71 only
The sub G1 gated region indicates cells undergajragptotic changes.

Values are expressed as mearS.D of three independent experiments with thredaates
each and statistically analyzed by using Studesest. A significant difference from the EV
71 only group was indicate@%0.05.

—not detect
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