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Toxoplasma gondii (T. gondii) causes a life-threaten-
ing opportunistic infection. Despite its clinical impor-
tance, very few therapeutic drugs against T. gondii are
available. Furthermore, these therapeutic regimens
are not always suitable for prolonged treatment due
to adverse side effects as well as the potential of clini-
cal failure by selecting drug-resistant parasite vari-
ants. Dictamnus dasycarpus is known to have many
medicinal properties, including anti-inflammatory,
anti-fever, and anti-rheumatic activities. In this study,
70% ethanol extract of Dictamnus dasycarpus showed
anti-T. gondii effects. Ethanolic extracts of Dictamnus
dasycarpus used to treat T. gondii were tested in vitro
for their anti-T. gondii activity and cytotoxicity. The
selectivity of Dictamnus dasycarpus extract was 7.52,
which was higher than that of Sulfadiazine (2.08). We
conducted an in vivo animal test to evaluate the anti-
T. gondii activity of Dictamnus dasycarpus extract as
compared with that of Sulfadiazine. In T. gondii-in-
fected mice, the inhibition rate of Dictamnus dasycar-
pus extract was high, similar to that of Sulfadiazine.
Thisindicates that Dictamnus dasycarpus extract may
be a sour ce of new anti-T. gondii compounds.

Key words: Dictamnus dasycarpus, Toxoplasma gondii,
toxoplasmosis, extract, anti-toxoplasma
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Materials and Methods
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Table 1. Experimental designs for the anti-toxoplasmosis study
using the mouse model

Group T. gondii Treatment n
| Vehicle 5
[ 1x10%mouse  Vehicle 5
1] 1x10%mouse  Sulfadiazine (50 mg/kg) 5
v 1 x 105/mouse Dictamnus dasycarpus 5

(30 mg/kg)

psi; drying temperature=30°C Z71 ol A &4 =] 1o},

SEAENE |

2 A9 A8 54T AF(RH strain of Toxoplasma
gondii, ATCC, N0.50174)2] < <3 (tachyzoite)<] #j &
Song ‘5(2004)°] el whelA ICR mouse 71 w42~
(female mouse)<] =7 wjk WH-& AAs3ItH10]. 1
x 10719 H42AF0] d48S 452 ICR mouse ¢+
npg-2 B7ko] F94% H, 4d F w2 E AFET 13
o}, 2] ar 2% fetal bovine serum (FBS) (GIBCO, USA)
£ 43k Dulbecco's Modified Eagle's Media (DMEM)
(GIBCO, USA) 5 mL& 7o F9i5ba 1% 30% 59k 7}
HA wRARA] QT thAl g olg 10 mLAte] AR
A5 Brobula 500 RPMoll A 5831 94l fe] &, A&
Wl o g5 Ne A 22 50 mL tubeol %74 500 RPMed|
A 5 DA Sl o) #A @2 AE 2 =2 50
mL tubedll & 74 2400 RPMel| 4] 10%-3F YAl #-2] sh3ich
Yo R AL &7 FA¥ATY PR AY

o A-g-3hleh,

SAEIEES M Y(selectivity) =3

HelLa 4| 3£ (Korean Cell Line Bank, Republic of Korea)
= 96 wellell 9 x 10%mL =4 #Fata 10% FBS7} &
¥ DMEM #jA & AH&-3te] 37°C2] 5% CO, g7l
A v ket 6417 5, 2%2] FBS7) 4 A = w gk
9 =T AF J4HS Hela AIEF2) 5u) = A 2 glaksd
th 71§ 2473 Bk vt H, A & a gk S A e
AES FE R Akl oju iz o= A Ad gjrtolo}
7 (Sulfadiazine sodium salt, Sigma-Aldrich, MO, USA)
& AHESESITE 24417 H Al 2524 o 2 EZ-Cytox Kit
(Daeil Lab.Co., Korea)s A AlstaL, 15% &, &34 %7
2 450 nmell A &3 (absorbance) & =4 slo], EAxA}
o S48 JAlshE F& ICs (50% Al EFA A EE)E
bzEstelal, dEaZetzul @) digh Favhygde Park
5(2003) 2] W el whebal A el (selectivity) & she] 1
o E2 AgAdSs 7H 2do] dEAEg=r 2t e
Ao AU Auds ks A vad 2%
t}. ;A el A (selectivity)=HeLa 4| ol thgk z+ 2] 5.2] ICs
#l T.gondiiol o)k 7 Al 5.2] ICsok.
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Fig. 1. Standard curves of fraxinellone. Liquid chromatography-
mass spectrometry using Agilent 1200 HPLC system including
Kinetex 2.6u C8 100A column (50 x 2.10 mm).



Anti-toxoplasmosis effect of Dictamnus dasycarpus 9

OIRA 2 [UAM SEATIS S84 Tt

FELEAZ BIE 218ty flste] 477 ICR ¢ vt
$-2Z Samtaco (Osan, Republic of Korea)ol 4 7-$1&}o]
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AL e 7S AF w2 E AEEte] o S S
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aZobzu 9l glo] WA FEE Fok gle doli,
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71 50 mg/kg ¥o1<, Group IVE E4Zel=v) 7141 5
9] #5825 30 mg/kg Fol g o Srte]H o et
o] A& st

Group 15 AlQjgt BE 9] np-2o s BEAXAF 2
4% 1x10°/mL& 1 mL 570 T8 3k SaFAE 7
% 2417 5, Group 1ol = A sfr}olo}zl-g 50 mg/kg &%
© 2, Group IVl &= WAy 2558 30 mg/kg &350
Folatal o] I 1Y 7HA 07 4A7F AT Fo3lgit) o] &
407 == & nhg-2F A5k, ZF uhg-22 B2 )9
EAa¥AFe] IES BT do] S AE TR &
Tl AL e SAEAF o4 &E Park 5(2008)¢] W ol
b theah 2o 2 o w AAlste] FEITHIL]. L B4
EA% 9 A& (inhibition ratio of tachyzoites of 7. gondii)
=[(EA =z BAXAE F - BAFATLY] BANAF
P&z 5EA2FAE 47]%100.
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SHKN

AgAxe] a5 7 F94 A4S One-way ANOVA
Duncan AF¢74 vlasE 2A5te P<0.05¢ ] f<]3k 7
o2 434 TH(SPSS V12. USA).

Results
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1000, 100, 10 2 1 ppbe.z #83+9S = chromatogra-
phyell 4] retention time (Rt)> 9.667%-°l peak= &<ls}3d
ou], WAy o ghg FEEL 2 mg/mLe] =2 4 100
ppbe.= 9138412 ), retention time (Rt)2 9.674 ¥l A
peakE YER 3, WA ] of g2 FEE o] A %A w2l fraxi-
nellonecl| A €] 9.667&di e} H]zgk 3ol A peaks ®.9lTh.
vl A3 Au WAy o ghg F=F 5ol = fraxinellone2] 3
#Fol 385 pg/mLe] ol &S glskait.
Fraxinellone % <%% 1 ppbelA peak area: 233, 10
ppbell A peak area:= 1675, 100 ppbel+ peak area:=
18074, 1000 ppbell A peak areai= 134080% 34 o]
&A= R=0.9989 oo = w9 F5 3 2 A4S e

ATH(Fig. 1). W3] o ehe F&Eo -2 fraxinellone
peak areat: 52744% LC/MS #4]& %3 fraxinellone]
o 385 ug/mLS It o] ZH-H & Ao AL-&E 1)
A7) o gh-g FE &0 3 franxinellone] o) 3= v &
2 1.925%9) & & 5 At

EAXIES M M(selectivity) Z& Zilt

HeLa Aol ™ 39 S2345 74da 29 =
aZgtznl ave did 942 Park 5(2003)2] ol u}
Z}4] EZ-Cytox Kit (Daeil Lab.Co., Korea)S o]-&3t] Al
ESAEAE ANEA AU S AbEte] e F ol

HelLa Aol W45 o gg FE&3} dujrololl S ¥
TR AP wf X} EAEAFTA ] ECs ahS At
Z3gith WA o ek FEES A7]81% S ul HeLa Al &
ol A €] 1Cs 32 10619.6 pg/mL, =2 F 2450 A ©] 1Csp 7t
& 1412.5 pg/mLo & AL 7.520] 90t} A vjrtololxl
2] A HeLa A0 41 9] 1Cso 72 351.327 pg/mL, S4 %
2420 A 9] ICs 312 168.842 pg/mLo 2 A2 2,08
e i th(Table 2).
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Table 2. In vitro anti-Toxoplasma gondii selectivity of Dictamnus
dasycarpus extract

Hela cell ICs, T. gondii 1Cs,

Herbs Selectivity?
(pgml)  (ug/mL) Y
Dictamnus 156196 14125 7.52
dasycarpus
Sulfadiazine 351.327 168.842 2.08

1Cs, median effective concentration.
Ratio of the 1Cy, value for HelLa cells to the ICs, value for T
gondii strain.
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13]. o 2] gk o] K- 2 FAaEAFol sk Al 28 A 5 A 9] et
dasdol diFHaL glom, /b4 stetefaEol Hlalste] 5
Ah-go] A1 OHW o] 2 HAEES U8 3 5437
=9 A87F A E I A 14].

W4 3= flavonoid, limonoid, furoquinoline alkaloid,
sesquiterpene, sesquiterpene glycoside, coumarin A<
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