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In vitro Effect of Sophora flavescens on the Ultrastructure of
Trichomonas vaginalis Donne

Won-Gyu Choi, M.D., Yoo-Joung Cho, Ph.D. and Jong-Phil Chu, M.D.

Department of Parasitology, College of Medicine, Kyung Hee University, Seoul, Korea

Background : Trichomonas vaginalis is a patho-
genic protozoa infecting human genitourinary tract.
Metronidazole is currently the drug of choice to treat
T. vaginalis infection. However, because of the side
effects and the occurrence of resistant strains of
metronidazole, it is needed to investigate alternatives.

Methods : The antiprotozoal effect of aquatic ex-
tract from Sophora flavescens on the growth and fine
structure of T. vaginalis was examined by using try-
pan blue exclusion assay and electron microscopy.

Results : One hour after the addition of 4 mg/mL
extract and half hour after the addition of 5 mg/mL
showed antiprotozoal effect. One to two hours after
the addition of 3 mg/mL extract, the movement of

flagella and axostyle had disappeared, but death of the
cells had not occurred until two hours after the addi-
tion. The fine structure of the cytoplasm was also
changed half an hour to two hours after addition. The
number of polyribosome decreased when that of single
ribosomes in the cytoplasm increased.

Conclusion : These results indicated that S. fla-
vescens had the antiprotozoal effect on T. vaginalis by
inhibition of cell multiplication as well as an impair-
ment of protein synthesis. (Korean J Infect Dis 34:
248~254, 2002)

Key Words : Trichomonas vaginalis, Sophora fla-
vescens
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AgAellA Al ekl & AHEFKTHE 37C, 5%
CO, Z7&}ol|A] TYM (Trypticase Yeast extract Maltose, pH
7.0) A ollA] wljoksto] Agef] A-&sl9ic)

2. BfNel IEFY M

73 aql dhil okAlFellA 7elE okg A TFRiEed
Agsidch. WA 5 L Zekased F75 1,500 mLE W
¥ zehdF7]olA 150, 3 kgem’d] A0 R 1X7F 7h9t
AFsisich olF 14H97.5 @& AlHste] A7|(Misung
Scientific Co. Korea)ell @2 ¥ 34|17+ Zwkslict. Zlgkl
< M s3la, 55 8o4e PARVIIEC Centra-
8R, USA)E 3,000 rpm, 4T =71 sjellA] 1587 944 +
Zslo] FEoube Ak 43NS WEs 200 mL F
g}2=ol] W & t}A| membrane filter (pore size; 0.22
mE AFG F A=A g 4T WA Haksldd
A Ag HHol vighgoll Fo] Aol A-§+}3r}

3. AEZS0| CHEt EtefRI St ZA

(1) MES ZA
ufok AHRFE 30x10%] T4 BT uehgo] o]
% %’-57]- 0 23 45,6 mg/mL?l- El?ﬂ “6‘}04 371CE CO;
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ifd71olAl 1, L5, 2, 2.5, 3AZE §F gkt ol F %
A7) W2 sg]du| ol AE AEE A trypan
blue exclusion W} o 2 Tsl9ict.

(2) HXKE0|E &

ZF A7, FEH A AR S Slsied
2,000 pmoE 557 YAEEd F 45US HeEl 25%
glutaraldehydeol] 4417} ZAs}cl o|% PBSE A3 ¥+
1% osmium tetraoxide (pH 7.4)Z 247} &9k FaiAgA71
s, ISR 25A71aL SEMI TEMS $13F AL 3
Ak

D ARG BEE sdetol A9l B olF iso
amylacetone = %/ 2|8}3L critical point dryerZ ZAZA|7] #
colloidal silver® aluminium stabell F-2A]7]3L JEC-1, 100
ion coaterel]4] 200A 2] F7|& gold coating s}ic} THEHe
ISM-35C FARAL $lu] 22 20 KVellA] 44|, g3l
c}.
@ TR 2L sskel 99 H ol % propyl
ene oxideZ |33} % Epon 8120 Eefslicl =AE&
LKB III ultratome® & 1 pme] ZMPAH-S ZbA3to] alkali
toluidin blue® s}, FHEE AAE X 40~60 nm
o] ZupAH-S ukSo] uranyl acetate$} lead citrate 2 ©]F
A 3}31, Hitachi H 600A AzZ}&u]|Ao2 71&AS}t 60~80
kVellA] gsl3iet.
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Table 1. The Number of Viable T. vaginalis according to the Concentration of S. flavescens for 3 Hours

Conc (mg/mL) Extract from S. flavescens
Time (hr) 0 2 3 4 5 6
0.5 2.0+02x10° 1.4+0.1x10° 1.4+0.1 x 10° 12+0.1x10° 0.7£0.1x10° 0
1.0 1.8+0.1x10° 1.2+0.1x10° 1.2£0.1x10° 08+02x10° 0.9%0.1x10° 0
1.5 1.7£0.2 % 10° 1.1+0.3x 10° 1.1£0.3x10° 0.7+03x10° 1.5+0.5x 10° 0
2.0 1.7£0.1 < 10° 1.3+0.2x10° 1.3+0.2 < 10° 0.7+0.1x10° 0 0
2.5 2.8+02x10° 1.3+0.2>x 10° 1.3+0.1 X 10° 0.7+0.3x10° 0 0
3.0 2.5+02x10° 1.3:£02%10° 1.3+£0.2% 10° 0.5+05x10° 0 0

"The number of viable T. vaginalis in 0 hour is 3% 10°
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A7 o] Follie &S] 05+0.1x10°2 ZH4sllet 5 mg
mLe| EEollAE 2417F o] HE] AE 7} 0o L3S
PEE 5 gl9len], 6 mgmLe FhellA= 2715E] A&
& AT 9SS HAY 4 ek
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tHFigure 1). 0}“‘5‘ 2 mg/mL A2l sick 0.54] 7 olA=
ol uls) HEe] Zo| 9 F4E ok golal ke

s
Hof —,-Sdﬂ-(l:lgure 2.3 mg/'mL el wlek 1&)17F A

o

¥, F40] ARAL ALE Folzlon shrte] g HE
$88 Awoldl Az A9 B4g RelFqlch ATUE
SEEEY mokow wislgly U AEefe shrlsle] 1

StHFigure 3). 4 mg/mL X 2]Fol|Ae 147} vk 3 A%

A

{

@003 20KV x4.0K 10om

Figure 1. Scanning electron micrographs (SEM) of control
T. vaginalis cultivated in TYM medium containing 0.2%
methanol. Trophozoite of control T. vaginalis shows 4 an-
terior flagella (AF), and an axostyle (A) (x4,000),
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FEwo] of7t FFol S5ka, HAu HEE =R ko
Hefo] EqfHlse] A %il?—%"]ﬂﬁl Lo}
B7] 3E& Eo|drkFigure 4). 5 mg/mL Ha]iol|A:= 2
A7k 733gholl wiel Yubdo g 24t 1l HEs}l Aelxon
rock pool Eoke] Frlo] HE Tl 1}glgick AHm o]
gl Reks HoFglom AEHo] dlslo] FHY
FEo] 28 Ro] x| ckFigure 5).
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Figure 2. SEM of T. vaginalis cultivated in TYM medium
containing 2 mg/mL of extract from S. flavescens for 0.5
hour. The flagella (AF) of trophozoite are winding round
itself and an axostyle (A) is bended. Flagella and axostyle
show slightly shortened ( < 6,000).
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Figure 3. SEM of T. vaginalis cultivated in TYM medium
containing 3 mg/mL of extract from S. flavescens for 1
hour. An axostyle is not seen. The flagella of trophozoite
are very shortened and winding round itself. Body of tro-
phozoite is irregular and shows peel like surface (% 2,500).
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Figure 4. SEM of T. \'aginrﬂis cultivated in TYM medium
containing 4 mg/mL of §. flavescens for 1 hour. An axo-
style and flagella are not seen. Body of trophozoite is irreg-
ular and shows peel like surface (> 6,000).

Figure 5. SEM of T. vaginalis cultivated in TYM medium
containing 5 mg/mL of extract from S. flavescens for 2
hours. The cell shows like ghost cell. Large size hollows
are distributed on the cell surface here and there. An axo-
style and flagella are not seen, too (x12,500).
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o}l HlrhFigure 6). 34k 2 mgmLE Folsl 3417 ol
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ol & electron densedl 3 ]7} o] w3 elE
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FAANE Faslo] Holx AZIEE tzF-Hr)h vro] Ik
5 QK Figure 7). 3 mgme.?] EEF 1A1ZF wjekdl -2 A
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o] Ho|i W gojA . A|EAe] W LEI} dA o] I
¥t Costa®] YRE FH5|Ql5 4!'6"5";-— ARon 2
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Figure 6. Transmission electron micrograph (TEM) of con-
trol 7. vaginalis cultivated in TYM medium containing 0.2
% methanol. T. vaginalis consists of an irregular shaped
kinetoplast (K), nucleus (N), hydrogenosomes (H), Golgi
complex (GC), glycogen granules (G), polyribosomes (PR),
vacuoles (V), parabasal body (P) in the cytolasm. Nucleus
(N) encircled by endoplasmic reticulum (ER) contains clu-
sters of chromatinic materials in the nucleoplasm. Hydro-
genosomes (H) are surrounded by polyribosomes and gly-
cogens (% 6,000).

Figure 7. TEM of T. vaginalis cultivated in TYM medium
containing 2 mg/mL of extract from S§. flavescens for 3
hours. The free ribosomes in the cytoplasm are mostly pres-
ent as polyribosomes (PR). A nucleus (N), hydrogenosomes
(H), Golgi complex (GC), glycogen granules (G), polyri-
bosomes (PR), vacuoles (V), parabasal body (P), kinetoplast

(K), axostyle (Ax), some of the perinuclear endoplasmic
reticulum (ER) are also visible (% 6,000).

bosome} free ribosome®] = #2] WAE|# ks HJEZ
Al en] FEE 77} AXA AFES} o] HA
el AEHE U¥s FIlEglon AHoz EPA
W3l Aste] AFRF WY F=E PP Bobs
g ZlE0] ol 3= dckFigure 9).
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Figure 8. TEM of T. vaginalis cultivated in TYM medium
containing 3 mg/mL of extract from §. flavescens for 1
hour. A nucleus (N), vacuole (V), axostyle (Ax), some
hydrogenosomes (H) and glycogen rosettes are also visible
(<7,000).
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Figure 9. TEM of T. vaginalis cultivated in TYM medium
containing 5 mg/mL of extract from S. flavescens for 1
hour. The electron translucent zone (GL) is increased in the
cytoplasm. The vacuoles (V) are destruction and hydrogeno-
some are decreased compared with untreated trophozoites,
Partially destructed cell membrane is observed. Polyribo-
somes and free ribosomes are decreased in number. Dead
trichomonads are easily seen (X 4,000).
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393 4 A3l o) AskEE AAFFeR o)F 7
Al g HE I FAAEE QAT u|Felk uis)
3005k o] g2l Alto] WA= Zog Husm g,
uehA], AM RS 2] 71 A& oAl ek AFv} 3
s Axsln glon™d, olglgt AT ATZ  metroni-

dazole, tinidazole 58] <F&o] 7ilxo] £ X8 A}E
A3 9lglct. 2L} metronidazoleol] dlslo] AL =
A rFo] Tl HuEx glo] o]F &9 ALHA A
Lol HAZE vHFa gop Y

golgtella] o] ofuluby A%, AHRF, HEHRE
2 2 Alell a4k, 19, Wi 5o dgAE XNEAR
Agsle] gl Bl Yo . aehg 34, ;s Wl
T AT dofAle AHES gt g1 F9 9 o A4
ol gk FAIHQ o7 Bt ¢lg W] fsol Bsly
E U4SHA %2 Asol diiEelziz ¥ 4 gk ofq
a4tel ARl wigt 238 sleksly] Slsle] e @
A3} ARRF g FUAF A} S-S AE BEE
AARE SO WY 5 stk gz A% 0.54) 704
© vlghEol 9% A2 I 7} FLFIGL, 2547 o]
2 4L 3 o= A As £ 7 A
U 2~3 mg/mL H2lollds 27] Z4ste] 3X)17F £k
HokE W3kE HolA ggked, ol HlF AL Igte
t F4o] dojuA] ¢k Zleg AE=" metronidazole 1
pgmL-g Foigk Nielsen''9] AHNHE Foigh FollA 1
A7l ARrFe Fho] AA=E 4 #EE A
HSS3E 23S d9ir) 4 mgml A2|FolME Alzke] A
o wel AAs] AE 47h ke AL B 4 UL, S
mg/mL H2]FollA= 2417k, 6 mgmL HeFlAe
0547 WZ EF £ A% WY 4 ek, S}
Z7Roll wel 2 AE 40t ek 2 ¢ 4 delo
Metronidazole2] Agol|lA= A2 F5@4 ug/mL)olA] 8§~18
AIZAAE olgell tidt AF2go] gigicka B Asa
mi'”9] ¢d79} Nielsen'"] 1pg/mLg Foigh APFNAE
1AZE Zell ARRZ] Ldo] A=, 147X AR
o} sHEute] $79lo] RASIT 22417k0] AT Follok
o 70%2] HEZFo| vk g & o} 9} a2y 5
mgimLe] SEoIA] 2471bel AHEFo| W3 A A
o AY A%E % o Ak AREFl vl o] 7
¥ & % gk

AR vz Wil disiy FAAA oo
E Y dadd 712 Y B, dEeE 49
HE 9 149 59 o F4o FAHo g AR
2A% 2™ Y. HEsl JeRE 2 3L Mz 2
A e AR gloy gz 47} Eol Yo AE #F
ok 3 g e AgFlEls AR HEE H4F
Eo] gl o] AF WA= e o] £4L A7 YA+
ok FAAZL fAn|7el|lA A vie} o] AYFA




4ho] ol 5ol F4tdl| UAH o g ME Xyt G 2 F
ANt AL FEQ mgmL)HE A|7bo] Zuptol] wle}
4ol WA Aeizler ol HREE A AeA 7t AE
W ¥ F Ak =8 aFEEG mgmbollHE g 2417
ol o]E2] Yelloll XA AzE ZAAZ] Zo] I}

TR sl Alle] sES} vk A7l e}
W AR YA W FARAYG £A43)
LA 2T ARARZFL Bt 2okl d#) hy-
drogenosome % HEO| Ak, Zahol Jiyl yAs|gc}
(Figure 6). =3} #9] chromatin® ¢ 4Ale] jo]#] Me]sL
274 2347 (euchromosome) Br} o] 9470 Yo} W)
o AHEel] 2 Fo] Ul Zlo] WAEE oA
A8 Y- 71349] pinocytosis F2] MTH-2 3 H )

34k 2 mg/mLE Foidk 2o FAAEo| o] 7H4s]
3L hydrogenosome-> 2 Z4to|L} costa Fol| HiEY]o]
AT YE S glojA o] HUNHo] W AAL ¥
t}. o]2fdt 472 Nelsen'”2] metronidazole 2|31 E%9Q1 4
pgimLg Foidt AgFollA vlAlFz=E I3 Aal 142+
TollAl polyribosmee] 7} Fo] EFEF Holn Fg
single ribosomeo] IFAElcha #}¢lal ERE tz-ol vl
A3 Ay Ao Waslck. Azviel 37, FA53
A, E7|3%, HE, pinocytotic vesicles S5-& sjejH o o}
T W3l glgickae Bmsh 2= ofzkel Aoz} gt 3
Aol A2 2] dza} ¥ Zol7l glo] Bol} i
A|EA A= B electron densedt F-9]7} pro] A5
ull ©]Z2 glycogen granuleo] wx|L}zl E2o] o} Azt
ok AFENS] FAAE Fhsha ATEE PAEJL 2
#JL} hydrogenosome-2 #-2E| x| okteHFigure 7). Michel
%" hydogenosomeo] pyruvate®] ujA} 34 F 714 A
Boll o} hydrogenosome®| H-¥)= AEF FA &
ok elgled. ), o] AYH Aol AHEEE hy.
drogenosome®] 7} £ F9]9] polyribosomes. §lo]A] i
SEEZ Feldo] gleka Basgicl wjebA a4 Fof 34
oA vlF AEHL Al P S FAskL dont oz
Akol] Bojsh= Zlog 423 47331 hydrogenosome?)
&AL AREF] pywvate thARHEE whefsle] oA
Astel] Qg F Zolv] Hx AwE Ho] okl

3 mg/mLe| FEollA A7t Azl wie} AE}e] £4o
WAE )2 (Figure 8), 4 mgmL o]e] FEolAyE AEs}
o] £4o] 20| M gojA3 NEAe] B FEI} A
o] WA FL ALEE WA vl(Figure 9), oA
FA2] ElPA Wy} gro] AePxl A& oju]dic}. Palades}
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Siekevitz'”3= polyribosomeo] 2|82 w3l chulA A2l
gk el 4ol YA E AE el Hadt
chfdol} o] Rg wiEd chid Aol Aol E et}
3 A7 webd] 34k FAZE Well AR F4
3 FEAHS AAATE AR AsH

Nielsen'"-& metronidazole2] <kg] #}fo] Qo] AE W)
ko] Aol AE zdsle] U AR Ao B
aslgick. oleldt ZAil= AA ¥Hw|A o2 free ribosome
o] F7ksaL polyribosomeo] Zhdshe= ZA#tz A Jehdt}
3L 833k vl Qlek £ Edwards®l Mathison'”-& metronida-
ole?] RFEollA AYHoR Hy 2 AxolLEY Ad
7IAE vk Eadt o Qe weld] dRlHoE met
ronidazole-> Z4]7]9] interphase A|7|ol] d8k& Fof £
< Al A4S 2 2oz dHzdk 2 AAN0A
A PPME 4] FEF 3 mymLE H2gH 147} o]
ge] FollA] AR AFEW polyribomeo] ZHAslgion] 6
mg/mLe] FEZ 147 o] wjgt FellA= polyribome,
frec ribome % hydrogenosome 55 4 3 4 ¢l AE
2 2 97 843 7#ad AL #F ¥ T ANy o5
metronidazoledt 7+ o] 71Ho® FAsl7lolE Bl @
< A7 Moy Ao A7

olge] WAL Fole] ko] ol 71 %A metroni-
dazoles} 7ro] chuld Aol oJ3g Fol AES FAE
AAlsl= 7o & Holu} hydrogenosome®] Z4Aloll u}Z py-
ruvate Wb wlanhS RIS & Qdlw ol E <=
2Hgol| disted v qdFsiolol & Ao Az

oz 4o AFALd gt g4 e R &
& TR TR 5 3 el 2%t e
Ag3t A7} AgPslolof & Ao AztE|w volr} ghef
A9 o] &4 EE vlHshzu, X3 o]F AAl il A
$A7Ied Y28 AoE A7

2 ¢

T ¥ AWRFL v 7ld| 7|88 UFes E
gl 524 Aol do7lck. Metronidazoled- o] A3ke)
x| get Pelol vlaA F& AoE JepI 9lon, o] <F
Alell gt gt A 2= AFRFo| Tl Bu
Fal Qo] A2F <FAlQ] o] Hadt wl, gef AM2A
ATA, AF4 2 718548 A AEAZ ALEel
24 FEEe] AFRF digt I ALy 2] W2
oj ATtz W3hE 3sle] A2 metronidazole®] TiAeko.
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& 8 ade] FEAS Ad eyt AFEFKT)ol
7t 554, AI7HE A2|sle] trypan blue exclusion] o &
AEEE St AR HolFstolAe AE Fz9 vj4|
H3E Wsigict

d I 34hS WG ARRF T - Azhde AR
B3el ulA S WA AnE 2, AHEF 4F
&2 4 mgmLe] F= Tl vl 147F 5 mgmLe] 5
EellAE 057 o] F7E] FA% LT Bk FAAA
n|AA L2702 2 mgmLe] FEONA A7t wp2 A
&9 Wish= glgley ikl o8 5718 F 59 &
soll odaFe Fol 927 2g £ £ Aer BE 2l
el HES AebAx A AlEete] HaE g ¢+ 9
Sich. St 274 WelAY 2ACEE 2 mymLe] FEolA
AEAW AFE7} AR hydrogenosome?] F7)= 7HAs}
71 AlFste] F57 SUMEE 99 Rl MR E
A% W3t 32 BEE F Ui

d Z:olEd AAE FH £ oll, 4te] AHRZF
AEE e vAH 53] pyrvate tiAtEbgol] dgkS
Fol $4E dAsle Zog Aztsi
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