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Abstract: Infections with apicomplexan parasites are major causes of several parasitic diseases in
human and animal. Unfortunately, the drug misuse has slowly led to the wide and serious drugs
resistance in apicomplexan parasites, rendering serial drugs much less effective. Developing new
and effective drugs against parasitic diseases has become extremely urgent. Many apicomplexans
have an electron transport chain (ETC) superficially resembling that of the yeast Saccharomyces
cerevisiae. The inherent difference between ETC pathways of the parasite and the host make it an
appealing target for the development of novel drug. It has recently been demonstrated that an “al-
ternative” or type [ NADH dehydrogenases (NDH-2s) involved in ETC is completely lacking in
host, NDH-2s were proposed to be promising drug targets against apicomplexa. ETC pathways
and NDH-2s of apicomplexan parasites were reviewed.

Key words: apicomplexa; electron transport chain (ETC); type I NADH dehydrogenases
(NDH-2s) ; drug target

Ly N ( Dinoflagel-
:2011-05-04
: (2008A050200015) ; (1045106001006126)
(2010145 201115); (2010)
(1981-) s s . ,E-mail; 1sq6969@163. com

,E-mail; smfei7810@ yahoo. com. cn



2 43
lata Apicomplexa) Ca*" Lo-n12]
(Electron transport chain, ETC) ,
— 1 NAD(P>H (Type [I NADH
dehydrogenases, NDH-2s) . (ATP) Lol | ,
> (Glycolysis)
s . [13] s ,
[2-9] 3 ,
ATPHO
1 )
1.1 ,
(Hydrogen transfer reactions) 1.2
(Electron transfer reactions) ( N N
) NDH-2s

b b

H" ( )
[9] o b
, r10-11]
3 0 s
(Pyrimidine bio-
synthesis pathway) (Dihydro-
orotate dehydrogenase, DHODH)
[9.11-12] ,
(Membrane potential, A¢),  A¢
[9.11-127 | )
At,b Caz+ ’
Pyrimidine

biosynthesis

NAD(P)H Crotate

Glycerol

3-phosphat
Er “IDHAP G3P _om

DHOD

Fumarate Succinate OAA  Malate

TCA cycle

Dihydroorotate

(Complex 1),
ase,SDH; complex [I).
ate; quinine oxidoreductase) ,DHODH 3
s Q(Coenzyme Q)
(Ubiquinol) , Q
C (Q-cytochrome C oxidoreductase;

(Succinate dehydrogen-
(Mal-

complex [ID) , C ,
C (Cytochrome
C oxidase, COX; complex [V),COX
o 1. I v

ATP ( ATPase, complex V)
ATP [5,7,15-17] i 1 i

Cystol
Quter membrane
Intermembrane space
H* OH- ATP

Matrix

H ADP

Apicomplexan mitochondrion

(Seeber  ['51,2008)
Fig. 1 Model for electron transfer chain in Apicomplexans (T. gondii, Plasmodium spp. , Theileria spp. , and Babe-
sia spp. ) (Seeber et al''*! | 2008)
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