
v

Thesis Title Study on Mode of  Inhibition  of  Herpes Simplex  

Virus  Types 1 and 2  in vitro by Some Highland  

Medicinal  Plants

Author  Miss Jiraporn  Nikomtat 

Degree                    Doctor of Philosophy (Biotechnology) 

Thesis Advisory Committee       Asst. Prof. Dr. Yingmanee  Tragoolpua   Advisor 

          Prof. Dr. Saisamorn  Lumyong          Co-advisor 

          Assoc. Prof. Dr. Chusie  Trisonthi        Co-advisor 

          Asst. Prof. Dr. Narumol  Thongwai      Co-advisor 

          Asst. Prof. Dr. Puttinan   Meepowpan  Co-advisor 

ABSTRACT 

Highland medicinal plants, Inula cappa (Ham. ex D. Don) DC., Cissus 

repanda Vahl, and Drymaria diandra Blume were extracted with dichloromethane 

and methanol and investigated for in vitro antiviral activity against herpes simplex 

virus. Cytotoxicity tests on GMK cells was performed by the MTT assay and revealed 

that dichloromethane extract of I. cappa (Ham. ex D. Don) DC. (ID) showed the 

highest toxicity on GMK cells. In all experiments, non-toxic concentrations of the 

plant extracts were used to determine the inhibitory effect on various targets in the 

HSV multiplication cycle.  
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Both HSV-1 and HSV-2 particles were directly inactivated by the extracts 

during early incubation period. Methanol extracts of I. cappa (Ham. ex D. Don) DC.,

C. repanda Vahl and D. diandra Blume and dichloromethane extracts of D. diandra

Blume showed efficiency in the inhibition of both HSV standard strains. Moreover, 

methanol extract of C. repanda Vahl and dichloromethane extract of D. diandra

Blume exhibited inhibitory effect on HSV-1 ACV resistant strains; No. 12, 22, 31 and 

1B.

Methanol extract of I. cappa (Ham. ex D. Don) DC., dichloromethane and 

methanol extract of C. repanda Vahl exhibited strong inhibition of HSV-1 and HSV-2 

attachment, when the cells were pretreated with the extracts.  On the other hand, D. 

diandra Blume extracts inhibited HSV attachment better than I. cappa (Ham. ex D. 

Don) DC. and C. repanda Vahl extracts, when the virus and the extract were 

simultaneously added to the cells.  Moreover, the inhibitory effect of the extract was 

enhanced by heparin. 

In addition, D. diandra Blume extracts inhibited HSV penetration better than 

other two plant extracts. Methanol extract of D. diandra Blume showed the highest 

inhibition of HSV penetration and replication with in 30 hours. However, D. diandra

Blume extracts affected vhs RNase activity only modestly. All extracts also showed 

potent activities against viral deoxyribonucleic acid (DNA) synthesis, resulting in 1.3-

2 fold after treatment with the extracts as determined by real time polymerase chain 

reaction and slot blot hybridization. 

Furthermore, approximately 45 kilodalton HSV-1 proteins were clearly 

diminished after treatment with methanol extract of I. cappa (Ham. ex D. Don) DC. 

and dichloromethane extract of C. repanda Vahl whereas HSV-2 proteins were 
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clearly diminished after treatment with methanol extract of C. repanda Vahl,

dichloromethane extract of C. repanda Vahl, and methanol extract of D. diandra 

Blume. Moreover, methanol extract of D. diandra Blume had an inhibitory effect on 

the UL42 protein whereas dichloromethane extract of D. diandra Blume had 

inhibitory effect on the ICP0 protein.  The partial purified fractions of D. diandra

Blume did not showed effect on vhs activity whereas the partial purified fraction, FD 

2/2 showed dramatically reduction of HSV-1 replication and had an inhibitory effect 

on the UL42 protein.  Alkaloids and flavoniods (flavanones) were found in the FD2/2. 

The high quantity compounds found in the FD2/2 were pentadecanone, 

hydroxymethyldihydrofuranone, plamitic acid (ester),  plamitic acid and stearic acid. 

Therefore, in this study dichloromethane extract of D. diandra Blume showed 

the highest activities against HSV-1 and HSV-2 by its effect on multiple steps in HSV 

life cycle. 
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