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Abbreviations, AM = artemether; Ara-C = cytarabine;
AS =sodium artesunate; CQ =chloroquine; CRL =
changroliny DHQ = dihydroartemisinin; Di-8=8-
dichroine; DMF = dimethyl formamide; HC=10-

hydrocamptothecin ; HH = homoharringtonine , MTX =
methotrexate; PQ =primaquine; Pyr = pyracrini,

homoharringtonine (HH) changrolin (CRL)
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Fig 1. Chemical structures of the drugs used
in this study
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Tab 1. Effects of the drugs on activity of globinase from Plasmodium berghei (n=4, X+SD),

*p>>0.05, **P<{0.05, ***P<C0.01 vs blank solution; ¥ p>>0.05 vs 17% DMF

— Radioactivity released (dpm) Inhibition

Drug  (mmol/L) Enzyme With drug Without drug rate%

DMF  17%(vol/vol) RCE, 9374-58%*%} 2757 4188 66
1.7% (vol/vol) RCE, 2559459 27574188

DHQ  1* RCE, 1016+51%** 2757 + 188 63
0.1" RCE, 2510 210" 2757+ 188

AM 1” RCE, 801+117*"* 2757+ 188 71t
0.1 RCE, 2595+ 63* 2757 +188

AS 1 RCE, 413490**" 2388+82 § 83
0.1 RCE, 2662+ 602* 238882 §

CQ 10 ‘ RCE, 1789 58%** 26661213 § 33
1 RCE, 2778+ 169* 27574188

PQ 10 ANKAE 2830+ 152" 25134259

NG 0.01! RCE, 21624239* 2388482 §

Pyr 1 RCE; 13454 142%** 26661213 § 14
0.1 RCE, 2659+77* 2757188 §

CRL 10 RCE, 1861+ 71%** 2666+213 § 30

_ 1 RCE, 2328-£197* 2666213 §

Di-B  0.67 RCE, 2463+ 455" 2388+82 §

HC 0.46 RCE, — 2277 4456 +574 100.5
0.046 RCE, 1412677 2388+82 § 41

HH 0.3 RCE, 2013279~ 238882 § 16

MTX  0.37 RCE, 4616 214* 44561:574

Ara-C  0.68 RCE, 51144515 4456 2574

FeCl, 10 RCE, - 233+ 115*** 44561574 105
1 RCE, 2687 228" 4456574 40

» The solution contained 17% (vol/vol) DMF for solubilizing.

t The solution contained 1,79 (vol/vol) DMF for solubilizing,

RCE, was prepared by the method with 0.2% saponin and contained the amount of globinase from 72
millions of rbc infected with chloroquine-resistant strain of Plasmodium berghei/50 ul; ANKAE was
prepared by thc method with 2% saponin and contained the amount of globinase from 121 millions of
rbc infected with ANKA strain of Plasmodium berghei/50 pl; RCE, was prepared by the method with 2%
saponin and contained the amount of globinase from 32 millions of rbc infected with chloroquine~
resistant strain of Plasmodium berghei/50 ul,

§ In these groups, 0.2 ml supernatant was taken after centrifugaion and mixed with 8§ ml of
scintillating solution.
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Tab 2. Effects on H scintillation counting of
the drug with remarkable inhibition rates in Tab

1(n=4,%+SD), *p>0.05, **p<{0.05, ***p<C0.01
vs the value in “without drug”.

Radioactivity released (dpm)?
Drug (mmol/L)

With drug Wlthout drug
AS 10 2290 4-214"" 26661213 §
1 222741967 238882 §
0.1 2489+ 455° 2388 +£82 3§
cO 10 2485 570% 2666213 §
Pyr 1 2000+271%** 26661213 §
CRL 10 2573 +453 2666213 §
HC 0.46 4299+509* 4456+574
0.046 2469+ 246" 2388482 §
HH 0.3 2221+217% 2388 +82 §
FeCl; 10 4529-4-648* 44564574
1 4460+254" 4456 574
t The enzyme used was RCE,. § Same as the note
in Tab 1.
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Fig 2. FEffects of incubation with or without DHQ
on the amounts of free amino acids in Plasmodium
berghei, In each set of bars from left to right:
Ist, before incubation & with DHQ; 2nd, after
incubation & with DHQ; 3 rd,before incubation &
without DHQ; 4th, after incubation & without
DHQ.
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Effects of 13 compounds on activity of globinase and amounts of

free amino-acids in Plasmodium berghei

GU Hao-Ming, 2ZHU Mei-Ying, XI Guo-Liang, CHEN Run-Lian
(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT The activity of globinase
from Plasmodium berghei was determined
by a radiometric method using [*H]globin
of mice as substrate. Nine antimalarials
(dihydroartemisinin DHQ, artemether AM,
chloroquine CQ. primaquine PQ, nitroquine
NQ, pyracrini Pyr, changrolin CRL and
B-dichroine Di-B), four antineoplastics (10—
hydrocamptothecin HC, homoharringtonine
HH, methotrexate MTX and cytarabine
Ara-C), and FeCl, were tested on their
capacities to inhibit the proteolysis in the
above model system. The results showed that

AS, Pyr, CQ and CRL exhibited inhibitory
effects on the proteolysis at 1,1,10 and 10
mmol/L, respectively., but not at the lower
concentrations, suggesting that the mode of
antimalarial action of these drugs is not by
inhibiting the globinase.

Since Fe®* 1 mmol/L inhibited the pro-
teolysis, the ferri-portion of ferriprotopor-
phyrin IX (FP) may be responsible for the
inhibition of the proteolysis. CQ did not
inhibit the proteolysis at 1 mmol/L that was
much higher than its effective concentration
against malaria parasites, but the binding of
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CQ to FP might hinder FP sequestration.
HC showed a strong inhibition on the
proteolysis, that may be a clue to search
for the antimalarials with novel structures.
The levels of free amino—acids in P ber-
ghei were not affected by DHQ 33 pmol/L

after incubation in vitro at 37°C for 4 h,
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