CHAPTER V

DISCUSSION

These three plant extracts exhibited anti-HSV activity at different magnitudes of

potency. / maxima showed the smallest EC,, value. The most active extracts of these

three medicinal plants were F4/G. pentaphylla, F3/ I. maxima and F4/W. edulis with the

EC,, against HSV-1 (HSV-2) of 11.36 \\ WO .49), 9.14 +0.49(10.11+0.21) and
15.05+0.46 (18.87+ 0.86) ug/ml, respe: f antiviral activity against HSV

of extracts from G. pentaphyiia haxima & owed that in prophylactic
assay, Cells were pre-treated On fore inf \‘.\ extracts were less active
in reducing the percent of pla mpare \ tlvatlon assay. The same

nent activity, after virus

had invaded into cells, t active in inhibiting virus

RNK
replication in the cells . \ plication at the higher
. it we .\. s than the corresponding
cytotoxic concentration.. le. atior hree plant extracts could reduce
some number of plaque forming but : of ACV. It was suggested that
medicinal plant extracisiuha ; ectly exposed to the
extracts. Results of "»"o I;. teracted by the active

compounds from three pla extracts the reactlon of the actlv compounds and virus is

not understood. Thﬂ Nrm not entry into the
cells or they dem ’EMy propez1 of antivi Erdmgs (Sydlku et al.,, 1991,
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The selective index for each extract with antiviral activity was calculated to
determine which extract had the best activity. The highest selective index of 80.93
against HSV-1 and 95.17 against HSV-2 for F4/G. pentaphylla against HSV-2 were
observed indicating the extracts with the best activity for each medicinal plant tested F3/

I.maxima exhibited lowest EC,, compared to other two plant extracts but the lower

selective index was observed. The selective index of more than 10 could be acceptable
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for the good candidate of plant extracts in further investigation(Abou-karam and Sheir
1990). Active compound and their antiviral properties should be further investigated.

This could result in reducing the toxic materials in the crude extracts.

The inhibition effect of the extract against HSV adsorbed on the cell membrane
was evaluated to identify the target steps in virus replication for the antiherpes simplex

virus activity of the extracts. The most active fraction of each plant, F4/G. pentaphyila,

e 10 inhibit the infectivity of

cultures after the initial vi i od“ati44iC AR ab
- - AN

HSV-1 and HSV-2 stably \ imam of inhibition in plaque
forming were 55, 70, and 5 ) UC ' F4/ u\. aptaphylla, F3 / I. maxima, and
F4/ W. edulis, respectively. an< ' gition \ say, the inhibitory effect was

more pronounced when the 1- ealment pe ith"extract was made 15, 30 min

and 60 min after the temperatur «;‘F fect of these plant extracts also

was concentration depe; i_,_,_-,———--‘--—:-.-—-,-.—--v---:—,--:::—f--—- igher inhibition in plaque
Al U “a s e =

forming of virus compared & ﬁ;‘l-,n um inhibition in plaque

forming were exhibited at @ 1SV-2 into the cells were

60% at 1600 pg/ ﬁe tion assay, it was
‘ound that the perﬂ uﬁ:n uﬂﬁﬁ u ajnnjmo ug/ml at 72 h
incubation ﬁﬂ ﬁ( ependent
(r=0.81-0.9 iaw?la?gmm 3\13&:1 ) fo ﬂja :Efcts There

were no differences in the effect in virus yield inhibition assay of plant extracts against

HSV-1 and HSV-2.

)
in of penetration of HSV-1 and"

The different steps of HSV entry into cells are targets of choice for topical preparation
or microbicides to prevent infection of susceptible cells. The attachment and penetration
of HSV in target cells involve a three—step virus-cell interaction (McClain et al., 1994).

These three stages correspond to (1) the initial treatment to cell surface heparan sulfate,
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which involves gC and gB (and possibly gD) and is resistant to PBS wash, (2) the stable
attachment to heparan sulfate or onother unknown component which involves gD (and
possibly gH) and is resistant to heparan wash. , and (3) the fusion followed by virus
penetration which involves gH, gB, gL and gK (and possibly others) and is resistant to
low pH citrate buffer wash. It was repcrted that sodium lauryl sulfate and n-
laurylsarcosine ,anionic surfactants , inhibited infectivities of herpes simplex virus on

Vero cells by preventing binding of virus to the cells and and inhibition of the HSV-

The inhibition of bot ivityde dﬁcell surface suggested that
these plant extracts coule(' gncdnid

partial abrogating the a

e-dependent manner, by

\

% \ Is. In addition, the plant

L\
s

ale
extracts decreased the ; Into CElls probably by affecting
the initial steps involve i ' al envelope and the cell

surface..

(F4), 1. maxima (F3), and W. eduli sAE4)e g and HSV-2) in inactivation assay

at the concentration of 1.486+0.51 (9.66+0.20). 9.14+0.49 (10: ik 0.21), and 15.05+0.46

~ \_
(18.87+0.86) ug/ml, Zy,ii , Studied further in purification
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and chemical characterizétion of active principles and *# alysis of their antiviral
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polymerase as the chain terminator for their incorporation into the DNA which does not

properties.

allow further chain elongation (Corey et al., 1983, Mertz et al., 1984, Peacock et al.,

1988, Safrin et al., 1991, De Clerque, 1993) ACV, as control, could irhibit binding of

virus to cells, virus penetration, and virus yield inhiition assay in some extent at 0.25-4 L

g/ml, tested concentration.



62

The antiviral activities of various medicinai piants have been reported. The
extract of Clinacanthus nutans has been traditionally used in Thailand for the topical
treatment of herpes simplex virus and varicalla zoster virus infections (Sangkiporn et al.,
1993, Sangkiporn et al., 1995). The anti-HSV activities in vitro of some Thai medicinal
plant extracts, Aglaia edulis, Centella asiatica, Glyptopetalum sclerocarpum, Maclura
cochinchinensis , Mangifera indica and Pachyrrhizus erosus, have been reported
(Saifah et al, 1999, Sotanaphun et al., 1999, Yoosook et al., 2000, Phrutivorapongkul et
al. ,2002). .A report by Berghe et al. 1986Hayashi, K. et al.1996 and Jassim, S.A.A. and

with antiviral properties were

obtained from a whole range of stibstance !aw, , coumarins, flavonoids,

furyl compounds, glycosidy \ phenolics, proteins and peptides,
@, \
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sesquiterpenes, saponin,

Plants were repo traditional systems of

medicine for prevention an ed diseases (STDs) including

herpes simpiex viruses, he application, and topical

microbicides from herbal origin 002). A concentrated extract of

Melissa officinalis (lemon balm) is_ _s;f:"- dely used topical preparations in

the treatment and preveniton of herpes. Aellissa cream-had-bSen reported to interrupt

>

L1
the infection, promote héali %; e recurrence of herpes

(Vermani and Garg 200z Viracea, a?roprietary forl _::IJ a of Destiny BioMediX
Cooperation, is i ‘i i® ﬁ ium chloride and
phytochemicals d Zﬁ:ﬁ’? mﬂ o r;ﬂm?ls been reported to
possess antivi ivity against ‘ o‘;rrr i (ﬁﬂ strains of
HSV-1 and Swaaﬁﬁjmgdﬁﬁlﬁﬁﬂj I \EJ/Isarcosine
were used in topical vaginal formulations to prevent the transmission of HSV, HIV-1 and
possible other pathogens causing STDs (Piret et al., 2002.)

There was no report in antiviral activity of these 3 medicinal plants. So this
investigation successfully showed the anti-herpes simplex virus activity which could be

applied further for antiviral drug development. Amides with antifungal activity and

alkaloids with antitumor activity were isolated fom G. pentaphylla ( Greger et al.1993
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and Quader et al, 1999). Mosquito larvicidal potential was reported for G. pentaphylla
(Latba, C and Joseph, A 1999) This study supports the contention that traditional

medicine remains a valuable resource in the potential discovery of natural product

pharmaceuticals.
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