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# 1  Therapeutic tests on RC

strain of Plasmodium beryhei

(daily dose: mg/kg)

suppressive dose curative dose

SDSO SD90 CDSO CD!OO

_ artemether 0.60 1.0 1.22 1.8
SM242 - 0.50 0.47 0.82
SM108 - 0.32 0.66 0.76 0.91

artemisinine 6.2 25
dihydro-artemisinine 3.7

B (CD;o)2% 0.72 mg/kg, CDy,, 35 1.6 mg/
kg B3 DA DRGSR 1.7, 3) HE
Bk, SM242 K &5 £ RC #3830 o s
RSPk BADNRE R, HiEAREFEE6d,
BHRYRK 1.2+(SD)0.6 = 2.9+0.5%,
57 d (day0) JFIR%A%E, %4 3d, $F10d
(dayd) % 21 d(day1B) iR H5its, 45 F W&
2., AIANTEHHRNPARLEERS. O
SRR EmEE. (DR ZRBRLSBAER
FRMFWREH, MR RCHEE 2-4 di#
B G2) ARHIE,qd, $6(day6), 165(dayls),
21(day21)d i A B, SR %K 8.day6 T T,
7 % 80 mg/kg HFF HEAnZc i 3.8 mg/kg
A, BN AR AR RAEES.
DEBER. BFMEEE X £ Bl ig flim
475, REFSEEBRBAR 4O FET A
B, &RNE4, day6 BT, HEE ig60
mg/kg AT HE AR im15 mg/kg, HRH
dayls & day21 T T & FR Bk, ig 16 mg/keg B
3RS im1.9mg/kg HIRY, KL EER
B AR RC #R¥ILL im 36 (3) B 25 IR K.
SM224 EFIXH RC #NRINAHTT £ o 6
M, BiEBK 6mg/kg., LRNES. LU
3-4 d HRITHIF.

1979 42 12 A 28 HleA 1981481 A 28 HEM
BHWET 1978 ELEFIEATIT AWK 1978 45
SEBF AW ERED, |
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= 2 Therapeutic tests against RC strain of P, berghei, b mice/group. (X +SD)
e - .
daily oy 0w B
dose infective p051t1ve infective negative mfectlve recrude-
rate parasitemia rate blood rate scence
(mg/ke) (%) blood %) (%) rate
control — 1.8x1.1 5/5 4.5 £2.2 0/5 (5/5)*
2.9%0.5 5/5 0.02+0.04 4/5 2.0 1.5 5/5
artemether 6 1.6+1.3 5/5 0 5/5 2.1 £2.9 5/5
12 1.240.6 5/5 0 5/5 0.2 £0.4 1/5
1.5  1.9%0.8 5/5 0 5/5 2.7 +2.4 5/5
SM242 3 1.4%1.0 5/5 0 5/5 2.5 +4.9 2/5
6 2.1x1.0 5/5 0 5/5 0.04%0.08 1/5
c e 30 - 2.9x1.0 5/5 0 5/5 3.9 £2.9 5/5
artemisinine in
. 60 2.3%£0.5 5/5 0.04%0.08 4/5 6.0 =2.3 5/5
tea seed oil
120 1.6+0.7 5/5 0 5/5 5.5 *2.1 5/5
artemisinine in 31 1.4x0.4 5/5 0 5/5 /5%
peanut oil by 63 1.7£0.8 5/5 0 5/5 1.7 £2.2 3/5
solubilization 125 2.7x£1.3 5/5 0 5/5 1,2 +1.3 5/5

* death rate of mice

7% 8 Therapeutic effects against RG strain of P _berghei. b mice/group
daily dose ‘negative rate (death rate) of mice
(mg/ke) day ¢ day 15 day 21
artemether in 7.5 0/5 4/ 1/5)
tragacanth gum 15 0/5 (5/5) (5/5)
suspension 30 0/5 (5/5> (5/5)
. 1
artemether in tea seed 3.8 3/5 /5 b/
. . 7.5 5/5 3/5 2/5
oil solution
15 5/5 5/5 5/5

2. N RBAEER £ (P.cynomolgi) & &4
J14ER FH4.6+0.6 kg gyiEFEE (M. mula-
HO1l R, 26 EH, ivERGBFET7d, | &

HEK S, im FEE, SM 242, SM 108 K
HEEHRMITIBFY, qdx8d, MEEHEHELES
BRIGOL, BIHEAR HE 2 R Jr 100 1 B R I
Tk, PRl WBG EhBlE TR s, #
FlEEME &, %wﬁﬁﬁﬁﬁﬁﬁﬂiﬁgﬁﬁ"

EHATE R UM R T =AM AR

76, EENEEENNEY R KR hHEE
B —RAZE 24 h B o B R % 98%
PLE, BiEEsERR S, ,\ﬂ‘/*ﬂzjﬁ[ﬁr‘tiak
Tle, mEFRBFEEL NEEEFERCHER
TR S, 1-2d RWFELHHEE, £6
HFE P 2 d PP R o A B A B K 5 5 PR Ak
J31mg/kg PIF, &= RNIE 10 mg/ig DU
t. EEREEFRN 4mg/kg L L, TIEE
FHIT 20 mg/ke,
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% 4 Therapeutic effects via ig and im administrations against
RC strain of P berghei. b mice/group

route of daily dose negative rate of mice
administration (mg/kg) day 6 day 15 day 21
3.8 3/5 1/5 0/5
ig 7.5 5/5 3/5 2/5
15 5/5 5/5 5/5
artecmether
1.9 5/5 5/5 5/5
im 3.8 5/5 5/5 5/5
7.5 5/5 5/5 5/5
15 0/5
ig 30 0/5
60 0/5
artemisinine
15 4/5
im 30 4/5
60 4/5

# b Effects of artemether against RC strain of P, berghei, 920 mice/group

post medication day § .day 13
group dosage regimen inhibition rate negativeparasitemia sgg;l_;;fratz_o_fmlcé

(%) (%) %)

A qd x1d 91.0 3p** Ho**

B qd x 2d 84.9 45%* BO**

C bid x 2d 99.9 80 g0**

D qd x 3d 99.9 85 45

E qd x 4d 99.9 95 100

F qd x 5d 92.6 61* 94

compared with group E * P0.05 ** P<0.01

=, B 11 5 | A oo U B e ML 45 5, TIOAX 8 AT
1. R 18-22g, ?, & Finney's it  AWEERAZE, WK, BRLE, BT

FLDg®, 1XRim MELEHE, SM242Kk kAL TdA,

SM 108 J5 15 13 d i) LDy, {8 4> Bl 7 263(234— 2. x& 201, 179+t17g, 2 5 &F,
295), 208(185—223),146(130—163)mg/kg, 444, 845 im ZHEE 5—40 mg/kg, qd X
HEILEA im R ERANLITER LD/ 144, XHB4AE imE, B 16d £#ms. SM

SDu) 2 447, X 3 AT AL B K 224 RARAE K EMF T % 7. 360 me/ke
MR GAH, AERBETASREET  AREREP<0.05), 130 % 40 mg/kg 415
i B min Py, SR PGS BT O] V. LY B G R A R



142

#£ 6 Therapeutic tests against P, cynomolgi
daily number of asexual forms/100 wBC daysfor days of
mon- clearance recrud-
K dose of asexual recrudescence
e e .
y (mg/kg) day 1 day 2 day 3 day 4 day 5 day 6 forms escence o following-up
A 8 132 occ 0 0 - 2 - 128
B g* 510 4 0 2 - 14
F 4 896 10 0 2 - 115
1 4 652 0 0 1 - 118
artemether

K 4 3336 10 0 0 2 + 20
O 2 640 0 0 1 - 71
T2 140 2% 0 0 2 - 132
O 1 290 6 0 0 2 + 16
SM242 D 1.7 368 occ 0 0 2 33
D 0.15 2200 1800 195 occ 0 0 4 17
SM108 E 1.7 1180 0 0 1 - 81
B 0.30 2500 64 0 0 2 + 10
K 20 3060 occ 0 0 2 - 120
D 20 a2 0 0 2 - 19
H 10 1680 9 0 0 2 + 20
artemisinine C 10 374 occ 0 0 2 + 23
G 4 1408 255 4 occ 0 0 4 + 8
C 4 2820 occ 0 0 2 + 24
(0] 1 22 2 occ 0 0 3 + 9

*only once

occ: the parasites were found occasionally

N

%7 Effect of im artemether for 14 days on growth of rats. b rats/group
total dose body weight (g) ¥+SD
(mg/kg) before medication post day 9 medication day 14
- ___ B ._"40 o 17422 B 197 £30 “ 234—i-.5:6 7
artemether 130 181+18 20319 22320
360 17817 17725 163 +£31%
control(tea seed oil) — 182+16 203 %13 211+£15
*compared with control group'; P<0.05 . .

B, RESXME \ZFH‘EEHU_,%:% 71 S

15 R 284+39g KR, 5, #3834, H 14 im
SM224 £ 7k 83 mg/ke, %Z%ipﬁﬁﬁﬁ
Ebik, H A ik & K 86 mg/kg, ¥ 34
A R S 7 SR, R R Ty
2, 341%qdx8d, MK 74, RLILMELE

3. £ 3831, 2.6+0.6kg FEMRimE
FAlE, SM242 K SM108, % 80—160 mg/
kg, ZRARN 1—2ml, LR & RIREE I
KM RIT, BRSNS B E

»f’

i
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% 8 Effect of im medication of artemether for 8 months
on growth of dogs
total dose body weight (kg) ¥+SD
f
(mg/kg) number of dogs before medication after last dose
972 1 10.5 8.5
artemether 486 3 12.5+0.3 15.8+2.9
194 2 12.5%0 14.3+1.1
control(tea seed oil) — 1 14.0 17.5

4. B 1) ig4%. P14, 13keg, 5B
1Kk ig B HBE, 180 mg/kg, RE #l 1L & 1E
%, 24 h J5H ig 260 mg/kg, AWK, ShWE
IEH., 2) im 45725, 5 Lt 18 ke 3 105,
¢ & BH,EHEEIK im &)y 4—6 mg/ke,
SM242 K SM108 Jy 2.5—10 mg/kg, 4N

qdx3dJ5fEzs4d, L2 . ¥ 24t/ 12keg

T &, L 5EE, im 5 HEET7.2—36 mg/kg,
FHaNqdx3dFEEHTd, £94, HFRAR
Aih. WETHOEAE. &2 REVUE. U
B EBE AR AR (SGPT , Zn T, TTT) &
HEE(NPN), 1% (RBC 3%, WBC Hkfisy
%itd, Hb), ECG, REH. R K&l
WiEk, 1945 AR R@EE, #ITRREE,
B ES, M. B, OB ML B, BA. B
B, FE. OFEBE. R, ERE. FIRER.
BIFIR, WREL. IVE, 2h, REHSEH
FY R LB RSN, SRFER, BEER
i 5% R4F. K 36 mg/kg N3 ALY M
HERED, RERBRRULES), BLH
E, FSLpian e b R SRR, BB
HRABTRE,

b. # H6.6+0.8kg EHFEH#ES3 R,

im

11 mg/kg, LA REETME LR 5% 5% % -

R, #RENEE, B 1R, Tke, imE
Rfik 141 mg/kg, SMULRIF,

6. im B4l gk ERA AE im 52
RN, KRR %, 9. I im GALRZR
MRFILALE ), SN RARKELNRMELS
FKILE 2RI .

g, SM108 X AR %REMNTHEESRKN
100g K20 R, 2 8% ¥, 2.6+0.2 kg?
%10 R4 REA, —4 im SM108 20 mg/kg
qdx3d, JH—4H im FHIENHE., KR H B
MEE, SREABAE WERAREELL.
455 53¢ A M EP>0.05,

E P ANARBRE DI aEkReE
BT Rcoa0, sERERERE, KES
FZXER(3), BREBHAWIET &5 3.1 mg/
kg/d x 8d,

7N, FI9 ARt Bt FE B A1 34 B R I
FAARER & RC TN E, FHiERE]
X, B S 100°C iR 30 min Ji5 3H A L P
ik, TR E BB EE IS 28 A 2RI, %
PR IBEAR, FERAEAH,

) it

BRER JUE BETA T HEG T 85wiE
B A, PR T E (LT I B (CDH %
g, {EEpl CI#THR SRR, RAY
Jrtb#t BA R—RB L2 M A EEX,
02T ARRB RN, RERRE, 43
FRAMBKERS RC HRRILEEEEEETE

MR KRS, A —E T,

# 2 ARTR AR AR 4 H 4 1.6+0.7
HE52.9+-0.0 HAZHWEP=0.02, BIE
i 7 80,60 mg/kg BRI T, R ILA BEW .

FREMR B RATAE W 16 97 R 3 7 W
(Aotus trivirgatus) EIA 4= (P falciparum
P vivex) Highk b BRSEERINAA T 31X 2
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B, SRBRHPIRD, MARLR
ELAFEHERNERLT, 2%KRAEMITHIE1
RIGH R, XPhEFRESEW,

& B hEa SEEKN B & 10 mg/kg
CEED AR Z 2 R BE L &, /D Bl ip
MR LDg, Jh 68-78 mg/kg, ¥ im S{uEm
Znt Ay 6 mg/kg, TMHABRKER im & 44—
bmg/kg, XRILRERN.

B AUTRSsis B R E/ HRET/ R
PAARPARRRNGHNNE S, PEEZRE
Wi 27 A AU BT e SR B bk, LIS ARET S
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ANTIMALARIAL EFFECT AND TOXICITY OF METHYL-

DIHYDRO-ARTEMISININE IN ANIMALS
GU Hao-ming, LIU Ming-zhang, LU Bao-feng, XU Jian-yi, CHEN Li-juan, WANG Mei-

ying, SUN

Wei-kang, XU Bin (B Hsu), JI Ru-yun (Z Y Kyi)

(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 2(0031)

ABSTRACT

(artemether)

Methyl-dihydro-artemisinine

possessed higher efficacy
against both Plasmodium berghei (both chlo-
roquine sensitive and resistant strains) and
P, cynomolgi than its parent compound'
artemisinine. The resistance index = 1.7. The
factors affecting the antimalarial effect : 1)
The tea seed oil preparation was better than
the tragacanth gum suspension; 2) Using
oil preparation, intramuscular administra—
tion gave a better result than intragastric
administration; 8) The therapeutic effect

was better by dividing same dose into §—4

times within 83—4 days than once, twice or

five times. Toxicity experiments included
acute toxicity in mice, rats, rabbits, dogs
and monkeys, and subacute toxicity in dogs
and monkeys. The observed items in sub-
acute toxicity included general appearance,
1ECG, routine

biochemical ¢xaminations,

tests of blood and urine, and histological
examinations. The results showed that its
toxicity was lower than that of chloroquine,
thus giving a broader safety margin for
artemether although there were some loss of
body weight and slight damage of liver par-
enchymal cells in the group dosing 36 mg/kg
once for 8 months. There was no irritant
reaction at the site of im injection. a—Prop-
oxy-carbonyl-dihydro-artemisinine (SM242)
and o~ propionyl- dihydro- artemisinine
(SM108) were more potent than artemether
against both P. berghei and P. cynomolgi,
but their syntheses were more difficult and

solubility in oil were lower than artemether.

KEY WORDS methyl-dihydro-artemisinine
(artemether); a-propoxy-carbonyl-dihydro-
artemisinine; a-propionyl-dihydro-artemi-

sinine; Plasmodivm berghei, P. cynomolgi



