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Effects of artesunate on immune function in mice

LIN Pei-Ying. FENG Zhao-Ming, PAN Jing-Qiang, ZHANG Dan, XIAO Liu-Ying
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ment of Pharmacology, Guangzhou Institute of Medicine and Health Guangzhou 510180, China)

AIM: To study the effects of artesunate
{dihydroartemisinine-12-e-succinate, Art) on
METHODS.
Hemolysin concentration was determined by
colorimetric method. Serum IgG and C3 con-
tents were measured by single immunodiffu-

immune function in  mice.

sion method. Percentage of lymphocyte
transformation, phagocytosis percentage and
phagocytic index were counted under micro-
scope. RESULTS: Art im 75 mg kg™ ' bid x 7
d decreased the humolysin-forming capacity
and levels of serum IgG of mice sensitized
with sheep red blood cell. The serum com-
plement 3 level rose remarkably, when Art
was given im to Plasmodium berghei-infected
Art enhanced the PHA-induced lym-

phocyte transformation rate (i vive) in mice

mice.

and increased the weight of spleen but reduced
that of thymus in mice. Art elevated the
DNFB-induced delayed-type hypersensitivity.
Art im 75 mg kg™ bid ¥ 5 d reduced the per-
centage of phagocytosis of  peritoneal
macrophages and the phagocytic index.
CONCLUSION: Art suppressed the humoral
immune responses but enhanceed the cell-

mediated immunity.
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Phagocytosis
Artesunate ( Art ). a derivative of

artemisinin. is a hemisuccinate of dihydro-
ginghaosu (reduced ginghaosu). Tt is a new

antimalarial agent with high effectiveness yet
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- cal Factory.

low toxicity. Clinical studies showed that
Art was suvperior to ginghaosu in treating,
cerebral malaria and in chloroquine-resistant
cases’’. There had been only a few reports
on the immuno-pharmacological effects of
Art-%, in spite of a lot of teports on such ef-
fects of ginghaosu and artemether® . To
investigate the immuno-pharmacologic actions
of Art, several methods wete used for deter-
mining the effects of Art on immune function

in mice in this paper.
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MATERIALS AND METHODS

Mice ICR mice of either sex, aged 5 — 6 wk
were bred from the Animal Breeding Unit of our
Institure.

Drugs Art was supplied by Guilin Pharmaceuti-
The drug was dissclved in sterile peanut
The dose was 75
The control mice were

oil at the concentration of 15 g L™7.
mg kg™! bid im for 5—7 d.
given im peanut oil of the same volume.

Serum hemolysin assay ICR mice weighing 23+ 5
4 g were randomly divided into 2 groups of compara-
ble body weight and sex ratioc. Mice in experimental
group were given im Art 75 mg kg™' bid X 7 d, while
the control group was given peanut gil only. All mice

were sensitized by sheep red blood cell (0. 2 mL 20 %5
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SRBC suspension, tp) once on d 2 of medieation.
Five days alter being sensttized by SRBC, mice were
bled and serum samples was diluted with normal saline
to 1= 400.
by colarimetric method®??.

Serum IgG level determination
measured in an antibody-agar plate using single

Hemol¥sin concentration was determined
Serum IgG was

immunodiffussion methad™ .

Lymphocytes transformation (s vive) test TCR
mice, wetghing 20+s 2 g. were randomly divided into
2 groups. Art was given im for 7 d. At the same
time, on d 4, d 5, and d 6. lymphocytes transforma-
tion were induced by PHA (6 mg kg ' X 3d im}. Pe-
ripheral blood smears were prepared for Wright and
Giemsa staining. Percentage of lymphocyte transfor-
mation was counted in 100 lymphocytes under micro-
scope (10 .< 1001,
The spleen and thymus were weighed.

Delayed hypersensitivity assay ICR mice (20+5
2 g) were divided into Art (im 75 mg kg™' bid > 7 43
group and the control group. On d © each mouse was
sensitized by dinitroflucrobenzene (50 ul. 1 % DNFB,
scl. Ond 7,1 % DNFB was spread on the right ear

as an attack. On d 8, all the mice were killed. The

On d 8 the mice were sacrificed.

left and right ear pinnae (=8 mm) were weighed
The degree of DTH was shown by the
difference of the weight of the 2 ears.

Phagocytosis of peritoneai macrophages ICR
mice (27 + s 2 g}, were randomly allotted into 2
groups, the Art (im 75 mg kg™ bid X3 d) group and

separately.

the control group. On d 3 of administration, peri-
teneal macrophages were induced by ip 1 mL of 2 %)
saluble starch. On d 5, 2 h after administration of
Art, 0.5 mL of 5 % chicken red blood cells (CRRC)
was injected ip into each mouse and the mice were
killed 4 bk later, The peritoneal macrophages were
washed by Hanks' solution, The fluid of abdominal
cavity was collected to make m smear for each. The
smears were incubated at 37 C for 30 min in a wet
box., washed by physiological saline sclution. then
stained by Wright-Giemsa staining after quick drying.
The phagocytosis percentage and phagocytosis index
wete calculated as indicators for measuring the phago-
CY105is,

Complement 3 (C 3) determinatlon [CR mice
t26xs 2 g» ¥ and 1) were divided into 3 groups.
On d 1 of experiment, the mice were inoculated with 5

x 10% infected RBC ( Plasmodtum berghet ) ip. except
the normal ceatrol group. During d 3—7 the treated
group was given im Art 75 mg kg™ bid > 5 d, while
the normel control group and malarial group were im
peanut oil. On d B, the mice were bled to obtain
serum. Serum C 3 contents were measured with rab-
bit anti-mouse C 3 antibody by single immunadiffusion
method. The rabbit anti-mouse € 3 antibody was
prepared in rabbits immunized with inuwlin-C 3 (mice}
complexes™.

Statistical analysis The significance of the differ-
ences obtained was evaluated by ¢ test.

RESULTS

Effect of Art on humoral immune func-
tion in mice Art was im to mice at a dose of
75 mg kg™! bid for 7 d. Results showed that
Art markedly reduced the serum hemolysin
content in SRBC-sensitized mice (P <0, 01),
Moreover, the levels of serum Iglc in mice
sensitized with SRBC were markedly lowered
(P<0.05, Tab 1),

Tab 1. Effects of artesunate 75 mg kg ~' (im bid for §
—T7 d) on mouse immunoresponses, Number of mice
in parentheses. X *ts.

P<0.05, “P< 0. 01 v$ conirol.

Control

Artesunate

50 % Hemolytic
roncentration

Serum IgG, g L™*

76162 (AT 64130 (15X

13.3+3.11(18) 10.64+4.2 (17"

Lymphocyte

b
transformation 0. 240. 01 (16)

0,18+0.07 (17)

DNFB DTH, mg 133 (16) 1743 (14>

Phagoeytosis 0. 43+0. 44 (11} 0, 2640, 06 (115°

Phagocytic index 0.9410.15 {11)  0.54+40. 26 (11

:]i??S INEXT £ 4340.86 (17) 4, 4340, 44 (167
Spleen index,
g"k;‘i“l index . 41£1.37 (17) 148444, 31 (16)"

Effects of Art on the rate of PHA-
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induced lymphocyte transformation in mice
Art was im to mice at a dose of 75 mg kg~ bid
tor 7 d. Results showed that Art enhanced
the rate of PHA-induced lymphacyte transfor-
matian in mice {(P<(0.05). Besides, Art re-
duced the weight of thymus in PHA-treated
mice {P<0.01) while increased the weight of
spleen (P<Z0.01) vs cantral (Tab 1).

Effects of Art on DNFB-induced delayed
type hypersensitivity (DTH) in mice Arr (75
mg kg~' bid X 7 d} elevated the DNFB-induced
DTH on mice (P<70.01).
that Art can enhance the cellular immune

Results suggested

respanses (Tab 1).

Effects of Art on phagocytosis of peri-
toneal macrophages in mice On d 5, the re-
sults showed that Art (75 mg kg™ ! bid > 5 d)
phaggeytasis  of  peritoneal

The phagocytic rate and

suppressed
macraphage in mice.
index were both lower in the treated -than in
the contral group (P<C0. 01, Tab 1).

Effects of Art on serum complement 3
levels in mice Results showed that serum C 3
levels in Plasmodium berghei-infected mice
were markedly lower than those in the normal
mice (P<0.01}. Art 75 mg kg ' bid for 5 d
im to malarial mice caused a marked increase
of serum C 3 level (P<C0.01, Tab 2).

Tab 2. Effect of artesunate (im bid X 5 d} on serum
complement 3 {C3} level in mice. ¥x3s.
“P<Z0. 01 v5 malaria mice.

Dose, Mice Serum C3.
mg kg™ gL™
Control — 17 1.97+0. 35°
Mal — 17 1.25+0. 28
Mal+ Art 74 17 2. 3640, 80¢

DISCUSSION

According ta pharmacokinetic studies,
Art was widely distributed in tissues and elim-

inated fairly rapidly. In this paper., Art was
im bid in order to prolong its plasma level.
The abave data demonstrated that Art reduced
the levels of serum IgG and hemalysin-form-
ing capacity of SRBC-sensitized mice. The
data suggested that Art possessed suppressive
effects on the humaral immunity. In addi-
tion, when Art was im to Plasmodium
berghei-infected mice. serum C 3 level was
elevated. Clinical trials showed that serum
IgM and 1gc levels were increased but serum
C 3 contents were reduced in malarial ;pa-
tients. Sometimes these patients develaped
immurne complex diseases. Thus it was can-
sidered that Art had the effect of inhibiting
the humoral immunity and regulating the C3.
which was beneficial to clear up the immune
complexes in patients suffering from malaria
or autoimmune and immune complex disease.
Moreover. in vive results indicated that Art
enhanced the PHA-induced lymphocyte trans-
formation and the weight of spleen in mice.

Arr could also elevate the DNFB-induced de-

layed type hypersensitivity in mice. These
data suggested that Art possessed a stimulat-
ing effect an cell-mediated immunity. On the

ather hand. it was also observed that Art sup-
pressed phagocytosis of the macrophages and
reduceed the weight of thymus in mice.

Other reports indicated that Art enhanced
the humaral immunity as well as non-specific
immune functians. The experiments in vitro
showed that Art inhibited lymphocyte prolif-
eration induced by T celi mitagens™. Ta
sum up. the immunopharmacologic effects of
The different

dasages and different method of assay may ex-

Art were rather complicated.

hibit different effects on the immune function.
Therefare, immunopharmacalogic actions of
Art deserve further investigation.

Accarding tro previous reparts®™® and the
study, the
effects of Art were quite similar to those of

results of oaur immunological
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artemisinin in mice.

REFERENCES

1 China Cooperative Research Group on Qunghaosu and Irs

Derivatives as Anumelanals,  Antimalaral efficacy and
mode of action of Qinghaosu and its derivatives 1n experi-
mental models.

J Trad Chin Med 1982; 2. 17— 24.

Huang GJ. Zhao ¥,
sodium artesunate on the immune functions of mice.

J Trad Chin Med 1%83: 3: 171—6.

3 Shen M, Ge HL. He YQ.
areemisinin.  Sct Sin {B) 19831 (10); 928— 34.

4 Quan RS, Li ZL. Yu JL, Ma DIJ.
antmaral effect of qinghaosu.

J Trad Chin Med 1981 22; 463—6.

5 Lin PY, Pan JQ, Feng ZM.

Effect of artemisinin on serum IgG in mice.
Chin Trad Herb Drugs 1985; 16: 66—09.

6 Lin PY, Pan )JQ. Feng ZM, Zhang D, Yang WL.
mungpharmacologic activity of artemisinin < qinghaasu?d.
Asa Pac ] Pharmacol 19884 3: 157—200.

7 Lwn PY, Pan )Q, Feng ZM. The effects of artemether
on serum lgG and spleen sreight in mice,

Acta Pharm Sin 1985y 2. 211 —3.

8 Li XY, Liang HZ. Effects of artemether on red blood
cell tmrhunity 1 malana.

Acta Pharmacol Sin 19865 7, 471—5.

9 Gu YX. Tsm YF., WuBA, Sh XC, Teng XH. Effect of
artemether on peripheral lymphocytes in beagle dogs.
Chin J Pharmacol Toxicol 19885 2. 42—5.

12 Zhang D, Lain PY, Pan JQ, Yang WL.

Effect of artemether on immunological functions in mice.

[ 1+)

Experimenial studies of the effect of

Immuno-suppressive action of

The immunologic and

Im-

g4l

Chin Pharmacol Bull 1989; &§: 37—9.
11 Xu XY, LiY, XulJ. A modified humoral immune assay
method . a method of hemolysin determination.
Acta Pharm Sin 1979 14; 443 —6.
12 L PY, Pan JQ.
A study of experimental model of serum IgG of muce.
Guangzhou Med J 19814 12 (6}, 28— 32,
/S

Ség \2

v
AIFR, BB, BEW, K T, HE M
HEN DA AW ITE, I M510180. FE)

A§w=ﬁﬁﬁﬁﬁﬁﬁ¢aﬁﬁm%%ﬁm
FE BLESEASHEEENE, 0H
IgG 71 C3& B & I R et BOL W LR
MR, B E 5 AR S
Bit4. SR, HEIA im 75 mg ke~ bid
for 5—7 d FEEE{E SRBC B /F I #EHmE
B IgG B A&, BT AR, IS B
kCapya . AR PHA B0
NP MR EL RIS B4R DNFE Byt sy
AR R I MR S WA
EARMBEWEY. B, #ERBUAR
S REA BT {50 40 e A G A

XE FENE: FNEE: REBRELG,
#hE s 3 WMEEREL; Sk REAR
BERN,; FEEHR

e e e e o P et e o ot o et [ ot T et ot Pt Pt P i s S e et an T Pt P it Pt o P P ot ot v e s o Pt et et Pt o St it Pt ot e

8th European Congress of Clinical Microbiology and Infectious Diseases

1987 May 25— 28

Please contact

Lausanne, Switzerland

Mrs Renée Senti

Div des maladies infectienses

CHUV

CH-1011 Lausanne
Switzerland

Phone: 41-21 314 5434,

Fax: 41-21 314 54395,


http://www.cqvip.com

