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Growth Inhibitory Effects of Various Herbal Extracts on

Metronidazole Resistant Strain of Trichomonas vaginalis

Won Sik Park, M.D., Ph.D., You Jung Cho, Ph.D. and Jong Phil Chu, M.D., Ph.D.
Department of Parasitology, College of Medicine, Kyung-Hee University, Seoul, Korea

Background : Metronidazole has been known as the most effective drug for treatment of Tricho-
monas vaginalis—related diseases. However, it has been reported that metronidazole has adverse ef-
fects and incidence of metronidazole—resistant T. vaginalis (CDC085) has increased. Development of
new drug, which is effective against metronidazole—resistant 7. vaginalis and showing no adverse ef-
fects, has been required.

Methods : The purpose of this study was to investigate effects of various extracts from herbs such
as Quisqualis indica, Gleditsia sinensis, Prunus armeniaca, Morus alba, Platycodon grandiflorum, Ai-
lanthus altissima, Stemona japonica, Biota orientalis, Dryobalanops aromatica, and Cimicifuga herac-
leifolia on metronidazole resistant strain of T. vaginalis in vitro (CDC085).

Results : Anti—Trichomonas activities were observed in 7. vaginalis treated with G. sinensis, P. ar-
meniaca, and P. grandiflorum on the growth and fine structure of metronidazole resistant strain of 7.
vaginalis. Of the three standard extracts that showed the most effective anti—trichomonas activity, G.
sinensis was the most effective. The inhibitory effects of fraction extracts of this drug were shown
on the growth of T. vaginalis. The fine structure of the cytoplasm was changed after application of
G. sinensis extract. The number of polyribosome and hydrogenosome decreased whereas the number
of food vacuole and vacuole in the cytoplasm increased, compared with that of untreated control
group.

Conclusion : The results of our study indicate that G. sinensis may induce the inhibition of cell mul-
tiplication as well as impairment of protein synthesis of metronidazole resistant strain of 7. vaginalis
in vitro.
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Table 1. Effects of the Standard Extracts of Crude Drugs on Growth of T. vaginalis after 24 Hours of Incubation

% Growth inhibition

Herbal extract Strain
100 pg/mL 500 pg/mL 1,000 pg/mL
Q. indica KT4 8+72" 39+254" 64+31.3"
CDC085 0+0.0 28+10.7 31+£169
G. sinensis KT4 761657 100£0.0" 100£0.0"
CDC085 g2+25" 100£0.0" 100£0.0"
P. armeniaca KT4 62+9.1" 70£11.07 100007
CDC085 20+£195 26+153 100£0.0"
P. grandiflorum KT4 11481 28+7.1" 5742197
CDC085 0+0.0 3+25 32+16.8
M. alba KT4 242141 -13126.1 -20+23.6
CDC085 -13+115 -35+£337 -46+50.4
A. allissima KT4 2+2.1 -4+38 -1+121
CDC085 2138 2129 0+125
S. japonica KT4 7+70° 2+53 214259
CDC085 -50+30.0 -60+20.0 -100%+20.0
B. orientalis KT4 -1+46 -3£10.8 6+6.7
CDC085 -7t11.6 -10£10.0 -10+2.0
D. aromatica KT4 -5+50 -3+£35 6+6.0
CDC085 -31+30.1 -20+20.0 -6+5.1
C. heracleifolia KT4 0+0.0 0+0.0 0+0.0
CDC085 0+0.0 0+0.0 7+941

Data was expressed as means (n=3)-S.D. Statistical significance was assessed by one-way ANOVA, followed by Duncan’'s multiple range tests of

SAS

*P<0.05 vs control group, 'P<0.01vs control group
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Table 2. Effects of the Fraction Extracts of Gleditsia
sinensis on Growth of T. vaginalis after 24 Hours of
Incubation

% Growth inhibition

Fraction Strain
100 pg/mL 500 pg/mL
A KT4 100+0.0" 100+£0.0"
CDC085 87+45" 100+£0.07
B KT4 9%6+1.5" 100+0.0"
CDC085 69+6.5" 100+0.0"
C KT4 97+15" 100+0.0"
CDC085 69+577 100+£0.07
D KT4 60+4.47 100+£0.07
CDC085 38+1157 100+£0.07

Data was expressed as means(n=3)-S.D. Statistical significance was
assessed by one-way ANOVA, followed by Duncan’s multiple range
tests of SAS

"P<0.05 vs control group, TP<0.01vs control group

A methanol-insoluble fraction, B : methanol-soluble fraction, C:bu-
thanol-soluble fraction, D : buthanol-insoluble fraction
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Table 3. Effects of the Fraction Extract of Prunus

armeniaca on Growth of T. vaginalis after 24 Hours of
Incubation

% Growth inhibition
100 pg/mL 500 pg/mL 1,000 pg/mL

Fraction Strain

A KT4 14+70° 25+47" 42+35"
CDC085  0%0.0 0£0.0 5£50
B KT4 3+35 214+35" 35+50"
CDC085 3+42 18+15 21+36"
C KT4 15+£707 254477 25+597
CDC085 3+35 11+10.1 20+11.47
D KT4 10£100  14+85 31+457
CDC085  9%7.2 9£72 184857

Data was expressed as means (n=3)1:S.D. Statistical significance
was assessed by one-way ANOVA, followed by Duncan’s multiple
range tests of SAS

"P<0.05 vs control group, *P<0.01vs control group

A methanol-insoluble fraction, B :methanol-soluble fraction, C:bu-
thanol-soluble fraction, D : buthanol-insoluble fraction.

Table 4. Effects of the Fraction Extract of Platycodon
grandiflorum on Growth of T. vaginalis after 24 Hours
of Incubation

% Growth inhibition
100 pg/mL 500 pg/mL 1,000 pg/mL

Fraction Strain

A KT4  25+135" 76+146"  90+84"
CcDhCcogs 7495 8+104 16185

B KT4  41+617  63+246"  78+175"
CcDhcogs  38+1.07 38107 42+707

C KT4  65+159"7 9o+27" 91+49°
CDC085 29+116" 66+2297  89+577

D KT4 0+0.0 0+0.0 4%+35
CDC085 16*7.6 16£7.6 23+13.17

Data was expressed as means (n=3)1:S.D. Statistical significance
was assessed by one-way ANOVA, followed by Duncan's multiple
range tests of SAS

"P<0.05 vs control group, TP<0.01 vs control group

A methanol-insoluble  fraction, B : methanol-soluble fraction, C:
buthanol-soluble fraction, D : buthanol-insoluble fraction
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Figure 1. TEM of Metronidazole Resistant Strain of 7. vaginalis cultivated in TYM medium
without any extract (control). (A) 7. vaginalis consists of an irregularly shaped nucleus (N), hy-
drogenosomes (H), Golgi complex (GC), glycogen granules (G), polyribosomes (PR), vacuoles
(V), and food vacuole (FV) in the cytolasm (Xx5,000). (B) Magnification of (A). Nucleus (N)
encircled by rough endoplasmic reticulum (ER) contains clusters of chromatinic materials in the
nucleoplasm. Hydrogenosomes (H) are located around the nucleus and surrounded by poly-

ribosomes and glycogens (x 17,000).
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Figure 2. TEM of Metronidazole Resistant Strain of 7. vaginalis cultivated in TYM medium
containing 100 pg/mL extract of G. sinensis for 24 hours. (A) The free ribosomes in the
cytoplasm are mostly present as polyribosomes (PR). Nucleus (N), perinuclear bleb, glycogen
granules (G), vacuoles (V), and food vacuole (FV) in the cytoplasm are also visible (A) and
(B). Nucleus (N), some of the perinuclear endoplasmic reticulum (ER) are also visible. Large
food vacuoles (FV) are shown in cytoplasm (x5,000). (B) Magnification of (A). The number of
polyribosomes (PR) and hydrogenosome (H) were found to have decreased compared with
control trophozoites. Hydrogenosomes show ellipsoidal shape, and damarcation of their mem-

brane is unclear (*37,000).
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