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Anti-Toxoplasmosis Effect of Citrus Unshiu Markovich against
Toxoplasma Gondii
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Department of Infection Biology, Zoonosis Research Center, Wonkwang University School of Medicine,
1: College of Engineering, Jeonbuk National University, 2: Faculty of Pharmaceuticalsciences, Okayama University

Toxoplasma gondiis a widespread apicomplexan parasite which is able to infect virtually all warm-blooded
vertebrates. Twenty-two percent of the U.S. population is infected, but severe disease in adults is mainly limited to
immunosuppressed patients. In patients with acquired immunodeficiency syndrome(AIDS), T. gondii causes a
life-threatening opportunistic infection, with Toxoplasma encephalitis as its most severe manifestations. T. gondii is also
known to cause congenital infection and is among the pathogens with the highest incidence of complications in
pregnancies. Despite its clinical importance, only very few therapeutic drugs against T. gondii are available, all of which
target the rapidly dividing tachyzoites, leaving the dormant encysted bradyzoite stage unaffected. We searched 15
traditional medicines that have anti-inflammatory effect from dongyibogam and Traditional Chinese medicine. In vitro
studies were performed with HelLa cell cultures, with quantification of Toxoplasma growth by a cell proliferation assay.
The result of experiment shows the selectivity of Citrus unshiu Markovich is 6.0. This is higher than sulfadiazine
(selectivity was 1.63). For in vivo studies, mice were acutely infected intraperitoneally with 10° tachyzoites of the virulent
RH strain and then treated per orally for 4 days from 6 hours postinfection. Efficacy was assessed by sequential
determination of parasite burdens in peritoneal cavity. In vivo, Citrus unshiu Markoviche inhibited Toxoplasma growth at
a concentration of 10mg/kg of body weight per day, the inhibition ratio was estimated to be 64.01%.
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Table 1. Name of traditional herbs

Korean name Herbal nomenclature

HIZXH(EH5F) Arecae semen

DRI (ERRE) Melia azedarach L
CHEHKTR) Rheum undulatum L.s
HES(HES) Pulsatilla koreana Nakai

MEYL(RER) Acorus gramineus
TA(EE) Sophora flavescens
ZS(BEFR) Dryopteris crassirhizoma
| (BRRE) Citrus unshiu Markovich
LE(HE) Glyeyrrhiza glaba L.

OIX|S(FEE) Portulaca oleracea L

Q0| RHEBKRF) Schisandra chinensis Baillon
SH(E5H) Angelica gigas

A7\ MEFE) Loranthi Ramulus
U2(BIR) Puerariae Radix
ME(FHE) Rubia akane Nakai
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Table 2. Selectivity of traditional herbs
Hela cell EC50 T. gondii EC50

Herbs (ug/m) (ug/m) Selectivity
Arecae semen 172 324 0.5
Melia azedarach L 162 678 0.2
Rheum undulatum L.s 158 187 0.8
Pulsatilla koreana Nakai 151 180 0.8
Acorus gramineus 1.759 2.085 09
Sophora flavescens 160 188 0.9
Dryopteris crassirhizoma 172 209 0.8
Citrus unshiu Markovich 2.303 387 6.0
Glyeyrrhiza glaba L. 210 241 0.9
Portulaca oleracea L 1.991 2.297 0.9
Schisandra chinensis Baillon 1.937 2.335 0.8
Angelica gigas Nakai 1.719 1.991 0.9
Loranthi Ramulus 35 1.5 2.3
Puerariae Radix 32 36 0.9
Rubia akane Nakai 1.8 1.8 1.0
Sulfadiazine 2093.28 1624.04 1.29
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Fig. 1. Inhibition ratio of tachyzoites of T. gondii in mouse peritoneal
cavity. *: T.gondii (1x 10%) infected by peritoneal cavity. Sul.: Positive control,
Sulfadiazine group: = and from after 2hours given sulfadiazine sodium salt(50mg/kg)
orally, once a day; Natural drug groups: * and after 2hours given orally, once a day.
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