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YANWARUT CAMCHUEN : THE EFFECTS OF CRUDE EXTRACT OF
PLUMBAGO INDICA ROOT ON LIVER FLUKE, OPISTHORCHIS
VIVERRINI. THESIS ADVISOR : ASST. PROF. NARUWAN SAOWAKON,

Ph.D. 157 PP.

PLUMBAGO INDICA/ PLUMBAGIN/ OPISTHORCHIS VIVERRINI/ TOXICITY/

TEGUMENTAL CHANGES

Opisthorchis viverrini is the human liver flukes in the family Opisthorchiidae
that causes the opisthorchiasis. Nowadays, the parasitic vaccine is not yet available.
Praziquantel (PZQ) is an effective drug recommended for treatment of opisthorchiasis.
Plumbagin (PB) is a natural compound extractable from the root of many plants,
especially in the Plumbago genus plant. This compound is used as a traditional
ayurvedic medicine for treatment of several ailments including antiparasitic activity.
This study aimed to investigate the possible anthelmintic effects of crude extract of P.
indica root (cPI) against O. viverrini by estimating relative motility (RM) and survival
index (SI) on newly excysted juveniles (NEJs) and 4-week-old flukes. The alterations
of tegumental and associated structures after drug treatment were also investigated by
light (LM), scanning electron (SEM), and transmission electron microscopy (TEM) to
elucidate the target of action of cPI. The therapeutic effect of cPI in animal model and
its adverse effect were studies by detecting the percent of worm recovery, liver
enzyme test, and histopathological changes

The results showed that within 24 h of incubation, PB at 1 pg/ml killed 100%

of NEJs which similar to 1 pg/ml PZQ while cPI showed an anthelmintic effect
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similar as PZQ at 1 pg/ml when we used cPI at 10 pg/ml that cause of worm dead to
93%. In the 4-week old flukes, the complete immobility of flukes was found when
incubated with PZQ at 1 pg/ml but flukes were not completely dead within 24 h while
PB and cPI killed flukes up to 70% and 30%, respectively. At 10 ug/ml, PZQ and PB
could kill 4-week-old flukes up to 100% and 96% while cPI showed only 74% of
worm killing. When observed by SEM, the PZQ, PB, and cPI caused progressive
severe rupture tegument, bleb surface, and erosion formation. TEM study
corresponded with SEM result, the bleb formation in the tegumental syncytium and
mitochondria and secretory granule degradation appeared in PZQ, PB, and cPI
treatment groups. The numbers of fluke recovery in cPI showed significantly lower
than the untreated group and cPI exhibited more effective when the increasing
concentration and effect of cPI were equal to PB as shown by higher percent of worm
protection. Liver enzymatic levels (ALT and AST) were evaluated at 24 h and 7 days
following oral administration. Both parameters showed similar percent to the control
group. The toxicity test revealed no alterations in behavior and mortality in hamsters
after receiving a high dose of 3000 mg/kg cPIl. Liver and kidney exhibited
histopathological changes at 24 h and recovery in 7 days post-administration. Overall,
further investigation of cPI as natural medicine targeting cholangiocarcinoma and/or

positive O. viverrini infection in human clinical trials should be useful.
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