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[Abstract) Objective ~ To test the in wvitro effect of daphnetin on cytochrome C oxidase (COX) and
ribonucleotide reductase (RNR) activity of Plasmodium falciparum.  Methods  P. falciparum (FCCI1/HN) was cultured
in vitro using the method of Trager and Jensen. The effect of daphnetin and daphnetin-Fe complex on COX and RNR
activity of P.falciparum was tested by ultraviolet spectrophotometer and electron spin resonance (ESR)  respectively.
Result  The parasites synchronized with sorbitol in witro was treated by daphnetin and daphnetin-Fe complex. The
inhibition level of the COX activity by daphnetin after being treated for 2, 4, 8 and 12 h were 06%, 73% and 80% respectively
and the inhibition level by daphnetin at different concentrations (0.1, 1, 100 and Immol/LL) for 6h was 3%, 31%, 53% and
84%, respectively. No considerable effect was observed on the COX activity of Pfalciparum treated with daphnetin-Fe
complex. The tyrosyl free radical was tested to reflect the RNR activity of P.falciparum at various times by ESR. The
inhibition level by daphnetin for 1, 2, 3 and 4 h were 7%, 51%, 69% and 75% respectively, while the values treated
by daphnetin-Fe complex were 8%, 6%, 11% and 9% respectively. The inhibition level by daphnetin at different
concentrations (0.1, 1, 100 and 1 mmol/L) for 6 h was 3%, 31%, 58% and 93% respectively and while the values
treated by daphnetin-Fe complex were 8%, 6%, 11% and 9%. Conclusion Daphnetin significantly reduces the COX
and RNR activities of Plasmodium falciparum in vitro.
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Fig.1 Cytochrome C oxidase activities of P. falciparum treated by
daphnetin and daphnetin-Fe complex at different time
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Fig.2 Cytochrome C oxidase activities of P. falciparum treated
for 6 h by daphnetin and daphnetin-Fe complex at
different concentrations
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Fig. 3 The remaining tyrosyl free radical in P. falciparum after
treatment of daphnetin and daphnetin-Fe complex
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treatment of daphnetin and daphnetin-Fe complex at
different concentrations

i

Fi 2 PUEE A C L8 80NE, 7ERN RSk
PR I R BTG, 1R —Je et &
FHLRIPE e e B, HbueEvim & 25 7EH
AR T ARNTEAE i AR SR TRk sE , Al
RER RSB PR 25 BT DA ST R — 2k
REEIPUE TR . — B L e
JRHA K AT TG, EESEW DNA A, AeE R,
SRR TIRE, TS — R EE AT, Hi
FEREAEN—FEEEAR, vIRe T LA TG 1L
U A EAT A A D RE A B 11, 20 P R
Ok A R e AT Ay I RERY SR M,
COX H1 RNR, Al & &40 PR Il ik A% 3 A 28K
AW, M TLRRNE L, 5880, B
B RBE E AT R > — Y J5 2 DNA &
RIEEZLSTF DNA A RRAE R, AefE ik — B
P RRIA J o — R W E B IR (ANDP), J5 3%
J& DNA A U RTAR T ASCHRT T 3 & R ARSI
A D RS B A ) B A A DI RE Y
COX AL R i Ak i A S AR DI A RNR



. 182 - ] A A 2 S 2 A B 2R 2006 4F 6 A5 24 E55 3 W] Chin J Parasitol Parasit Dis  June 2006, Vol. 24, No.3

TEPERY R

£ N HE B DNA 1A S 52 ) 3228 R A e ik
FRARBT B, ARSI R, BRI R A Rk
JE 4 100 wmol/L #8559, 2 h 5 RNR #i& P 1%
P, 2 4 h B RNR B35 HEAS TR0 25%,
1M COX MG PEFERG & RAEM 5 h J5 a2 214,
2 11 h IRBRAR A, ALY TXTIRA R 20%; 7R
A A RN, RIFEPER 6 h J5, RNR 6T 7E 5
HFER 0.5 ~10 pmol/L VLR HAELA K, 1 COX
BRI PE TR BE L PRl N S AR R PERRAIG ;. M B
RETIREMANS , By ZX0EME U RNR AT COX i
PERZ LT, PR R PUEER S
HEE AR X, TEMFEEREEENT, RNR
TR 2 RG], M COX 2 M R R, 27
WIS B RYUEAE S, (HE S Z X P Fh
Titg s M AT LA AN ]

Ty B ZXEME R A RNR A9 AR T
RNRAY B, 8 IR A TG, BURESA T 41 P9 kit
R BELAS T R B, 2R AR A I M B, R
X COX P15 M) 2 75 2 3 2 28 65 A4 PR 2Kt A %) K T
RHE BT b AT T 4% Y FE - 35 | i 200 E— 2P IE

Bt RMAERFEGRFERBLRAEIRCEN S THLBREA
W, Bt TR G A 5 SRR TR,

2 % X M

[1] Greenwood B, Mutabingwa T. Malaria in 2002 [J]. Nature,

2002, 415: 670-672.

[2 7] Yang YZ, Ranz A, Pan HZ, et al. Daphnetin: a novel antimalar-
ial agent with in vitro and in vivo activity [J]. Am J Trop Med
Hyg, 1992, 46: 15-20.

[3] Wang QM, Ni YC, Xu SH, et al. The schizontocidal activity of
daphnetin against malaria parasites in vitro and in vivo[J]. Chin
J Parasitol Parasit Dis, 2000, 18: 204-206. (in Chinese)
(EZ2, e, AR, % WERAER DG RNEN
[J]. PR H A dee A U2k, 2000, 18: 204-206.)

[4] Mu LY, Wang QM, Ni YC. Effect of daphnetin on SOD activity

and DNA synthesis of Plasmodium falciparum in vitro[J]. Chin J

Parasitol Parasit Dis, 2003, 21: 157-159. (in Chinese)

(R, TERE, B2EE. B ZO RIS IS 5 dE AL

WAL RRE M R DNAG I SE R [ ], T [ 2 AR By 5 20 2R B

7%, 2003, 21: 157-159.)

Mu LY, Wang QM, Ni YC. In vitro antimalarial effect of daph-

netin relating to its iron-chelating activity[J]. Chin J Parasitol Par-

asit Dis, 2002, 20: 83-85. (in Chinese)

(BB rn, EFE, LA WMEREIMUEENS g ERE

FHIRAR ] HEFAE R SR RIS, 2002, 20: 83-85.)

[ 6 ] Trager W, Jensen JB. Human malaria parasites in continuous cul-
ture [J]. Science, 1976, 193: 673-675.

[ 7 ] Lambros C, Vanderberg J. Synchronization of Plasmodium falciparum
erythrocytic stages in culture [J]. J Parasitol, 1979, 65: 418-420.

[ 8] Yvonne KH, William EA, Lawrence DH. Effect on ribonucleo-
tide reductase of novel lipophilic iron chelators: the desferri-ex-
ochelins[J]. Biochem Biophys Res Commun, 2004, 315: 595-598.

[ 9] Graslund A, Ehrenberg A, Thelander L. Characterization of the
free radical of mammalian ribonucleotide reductase[J]. J Biol Chem,
1982, 257: 5711-5715.

[10] Ingram GM, Kinnaird JH. Ribonucleotide reductase: a new target
for anti-parasite therapies[J]. Parasitol Today, 1999, 15: 338-342.

[11] Ostermeier C, Iwata S, Michel H. Cytochrome C oxidase[J].
Curr Opin Struct Biol, 1996, 6. 460-466.

[12] Moormann AM, Hossler PA, Meshnick SR. Deferoxamine effect on
Plasmodium falciparum gene expression [J]. Mol Biochem Para-
sitol, 1999, 98: 279-283.

(Yc#5 HH . 2006-01-15

[s

[

il B

(425 165 1)

A, BEGESHS L 44F58, 2004 45 10 J 81 & T H 55
SR FBIET., T 2005 4E 5 A 11 H Nz 5 mE] P8 e
M, FEWHELIER, K&, 20, BT 12 H LTREIEM
BPERE, Gk, ARWIERR, B —REE TR
BT, 13 HAEEMM 1k, 14 HE 1915 g hal sk, B
EE ANRERZ2IE, ABEHT 10 min B HIMERE ., ARG
TR, RIE 39.8 °C. IiLJE 130/80 mmHg, Fk3# 112 YK/min,
MR 32 Y/min, SMEGERE, MEAW, RERERK, O
B . WHOEA, WA, F400E 13.9x10%L, ZI4040 5.37x
101, Ifi.£T% A (HGB)151 g/L, i/’ (PCT)133x10%L, F
10:20 R IE 28R4k, LHRICHBET:, FET-J (10:40) MLAGHK
e BoENE, HEFESMEIET, RIMTHUEIRT ., MEE
BEPRER I A A WMHIEF R A, AR, DLR#TE
whE,

g

Lk 4 FUEME T B YA E AR B, 3 AR XA
KRAWEHEPOEZY, AR E R, ARG S EAER:
W2z, JCATATRT IO A, EREIXHT A 2 d BHOA R4, AR
FFET-2 4~9 d, 4 PlEEMABERIZET- Rl 53 504 3d, 5d,
4d 1 h, ¥WTFRCTTRIEU NS ECE A BAS WoRS

4 BB F I AIERA AR, XA Kb, FERORL RS
SR, R AR AR S SRR R T IR IR YT
AT, A KEHSWIRIAYT S 2R AMSEEESE T 2R
A, W SRETHES AR, Xk AEERITIX A &
PR, NGRS, MBSO T, ARSI AREAR
ASREHERR M B A v BB, (R S A TR, ATk
B BIAET

(KRB 2005-06-13 . 11)



