thalidomide albendazole

BALB/c

NSC93-2314-B-040-031-
93 08 01 94 07 31

94 10 19



3= thalidomide 2 albendazole ;& & /5% B & A R A B 2 BALB/c

TER-E I E RN VTR o SIS L

Efficacy of thalidomide—albendazole co-therapy against Angiostrongylus

cantonensis induced parasitic meningitis in BALB/c mice

31 % % 1 NSC 93-2314-B-040-031
34 7 8P *2 1 2004-01-01~2005-07-31

AgE AR

T s 8 o 4

¥ 3
w4 Ren fiEIE L)
(plasminogen activators, PAs)* 2 " &
B Fv f7-9 (MMP-9) 2 g K i 82
(Angiostrongylus cantonensis) 13l 4= ¢
FALAARBRW LTI EL £ 052
R ¢ * 552 2 albendazole Jo o 7 orL MK
PRI A e ARG AP e E

R DR WLE ST L2 T S

BT i % L R AT b LR

TR PG ﬁv;;);ﬁgg: o ;kp;i 2

CLEEAEFAAR P

albendazole {r thalidomide % & i f&
2 V%’ ® Ao e W e BLAB/C /) v
SRV GRIEUES T A
gk (1w fodk o (2) EHpR
e % o (3) eosinophil 73t #co (4) &
B B R S I F]S
(tissue-type plasminogen activator) ~
Z A B s it TS
(urokinase-type plasminogen

activator) ~ A B & 39 F#-9 (matrix
metalloproteinase-9) # albumine »#* 3

EEMARARAALRBE S A



% 10 = # 4~* albendazole v
thalidomide /& & /5 chke W B2 &g b 5

A4

O etk 25 532 %
10 % B oo crmc b 8 15 % B dpis
Bk if o AR RE 2R
APER o B oo BT R i

So BT hOFRRgEREL Y H e

2

5?!’ ﬂ.%i- e

E
E

Med B OB oo BAER

* albendazole-thalidomide ;& & ;5 e

FR AT ARRET - BEHNISRE S
B MRS AT E o

R4tz B L A 52 albendazole;
thalidomide; 2 2% A] & 4 &8 3o f= s
i F AR Al g Fed R s T TS

B &3 9

Fe e

Plasminogen activators (PAs) and

matrix metalloproteinase-9 (MMP-9)

proteolytic enzymes may play a role in

the pathogenesis of angiostrongyliasis

meningitis. Although the anthelmintic

agent albendazole can kill the

Angiostrongylus cantonensis larvae that

infect the brain, their dead larvae are

capable of evoking a severe, brain

damaging immune response.

Administration of non-steroid

anti-inflammatory drugs have been

reported to possibly relieve the symptom

of meningitis. To observe the curative

effects of albendazole-thalidomide

co-therapy on eosinophilic meningitis in

BALB/c mice. Assay indicators for the

therapeutic effect include 1) worm

recovery; 2) histopathological score of

meningitis; 3) eosinophil counts; 4)



tissue-type PA, urokinase-type PA and

MMP-9; and 6) albumin. The results

showed that the albendazole-thalidomide

co-therapy significantly decreased

(P<0.05) these factors when treated on

days 5 or 10 post-inoculation (PI) than

treated on day 15 PI. The point of

medication is important and is closely

related to the anthelmintic efficacy of a

drug. At the same dosage and days

post-infection, the earlier medication

showed better results. This novel

therapeutic approach of

albendazole-thalidomide co-therapy may

provide new methods for treating

parasitic meningitis.

Keywords: Angiostrongylus cantonensis;

albendazole; thalidomide; tPA; uPA;

MMP-9
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Table. 1 Effect of albendazole on Angiostrongylus cantonensis larvae in BALB/c

mice treated for 7 days at different dosages and starting medication

Medication Number of ~ Worm reduction
Oral dosage Days Days worms recovered %
(mg/kg/day) post-inoculation treated Mean+SD
Control (5) — — 30.0+3.5 —
5 5 7 6.5+1.8 78.4
10 5 7 3.3+£1.9 &9
20 5 7 3.6+2.2 88
Control (10) — — 31.445.1 —
5 10 7 8.9£1.6 71.7
10 10 7 6.2+1.8 80.3
20 10 7 6.742.1 80.7
Control (15) — — 29.243.5 —
5 15 7 16.3£2.1 44.2
10 15 7 13.6+2.6 53.5
20 15 7 11.2+1.9 61.7

Each group consists of 5 mice infected with 50 infective larvae and sacrificed on day
22 post-inoculation.

The infected-untreated control mice (5, 10, 15) were infected with 50 larvae and
inoculated with distilled water by oral inoculation on day 5, 10, and 15 PI,

respectively.



Table. 2 Effect of thalidomide on Angiostrongylus cantonensis larvae in BALB/c

mice treated for 7 days at different dosages and starting medication

Medication Number of worms Worm reduction
Oral dosage Days Days recovered %
(mg/kg/day) post-inoculation  treated Mean+SD
Control (5) — — 31.0+£3.8 —
25 5 7 28.0+3.6 9.7
50 5 7 27.24+4.1 12.3
100 5 7 26.6+4.2 14.2
Control (10) — — 32.0£3.1 —
25 10 7 29.8+3.7 7.9
50 10 7 27.3£3.5 14.7
20 10 7 26.5+4.1 17.2
Control (15) — — 28.0+£2.8 —
25 15 7 26.4+3.9 5.8
50 15 7 26.2+3.7 6.5
100 15 7 25.8+£3.5 7.9

Each group consists of 5 mice infected with 50 infective larvae and sacrificed on day
22 post-inoculation.

The infected-untreated control mice (5, 10, 15) were infected with 50 larvae and
inoculated with distilled water by oral inoculation on day 5, 10, and 15 PI,

respectively.



Table. 3 Effect of albendazole—thalidomide co-therapy on Angiostrongylus
cantonensis larvae in BALB/c mice treated for 7 days at different starting

medication
Medication Number of worms recovered Worm
Days post-incoculation Days treated Mean+SD reduction (%)
Control — 31.0+4.5 —
5 7 1.2+2.1 96.2
10 7 4.3+1.9 86.2
15 7 11.6+1.8 62.6

Each group consists of 5 mice infected with 50 infective larvae and sacrificed on day
22 post-inoculation.

The albendazole-thalidomide co-therapy mice received a treatment combining
albendazole (10 mg/kg/day) and thalidomide (50 mg/kg/day) for 7 consecutive days
on day 10 PI.

The infected-untreated control mice were infected with 50 larvae and inoculated with

distilled water by oral inoculation on day 10 PI.
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FIG. 1. Histological observations. (a) The uninfected control presented normal

meninges (arrowhead) and almost no leukocytes in the subarachnoid space. (b) The

subarachnoid space of mice infected with Angiostrongylus cantonensis showing

larvae (arrowheads) and leukocytes (L) accumulation. (¢) The ventricle of mice

infected with Angiostrongylus cantonensis showing larvae (arrowheads) and

leukocytes (L) accumulation. (d) Treatment with albendazole on day 5 PI significantly

decreased the larvae and leukocyte numbers (L). (e) Treatment with albendazole on

day 10 PI significantly decreased the larvae and leukocyte numbers (L). (f) Treatment

with albendazole on day 15 PI mildly degenerated the larvae (arrowheads) and mildly

decreased the leukocyte numbers (L). (g) Treatment with thalidomide on day 5 PI

could not kill the larvae (arrowheads) and only mildly decreased the leukocyte

numbers (L). (h) Treatment with thalidomide on day 10 PI could not kill the larvae

(arrowheads) and only mildly decreased the leukocyte numbers (L). (i) Treatment

with thalidomide on day 15 PI could not decrease the leukocyte numbers (L). (j)

Albendazole-thalidomide co-therapy was significantly decreased the leukocyte

numbers (L) on day 5 PI. (k) Albendazole-thalidomide co-therapy was significantly

decreased the leukocyte numbers (L) on day 10 PI. (1) Co-therapy with albendazole

and thalidomide significantly degenerated the larvae (arrowheads) and mildly

decreased the leukocyte numbers (L) on day 15 PL
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FIG. 2. Influence of treatment on eosinophil counts. (a) Treatment on day 5 PI, the

CSF eosinophils were significantly increased in CSF of mice infected with

Angiostrongylus cantonensis compared with uninfected control. Eosinophils were

significantly reduced (*P<0.05) by albendazole alone or albendazole-thalidomide

co-therapy, whereas mild reduction by thalidomide alone. (b) Treatment on day 10 PI,

the CSF eosinophils were significantly increased in CSF of mice infected with

Angiostrongylus cantonensis compared with uninfected control. Eosinophils were

significantly reduced (*P<0.05) by albendazole alone or albendazole-thalidomide

co-therapy, whereas mild reduction by thalidomide alone. (¢) Treatment on day 15 PI,

leukocyte were mildly reduced by albendazole alone or albendazole-thalidomide

co-therapy, there was no significant difference after thalidomide treatment only. The

larvae were degenated by albendazole treatment alone or albendazole-thalidomide

co-therapy.
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FIG. 3. Influence of treatment on tPA activity. (a) Treatment on day 5 PI, the activities

of tPA were significantly reduced (*P<0.05) by the individual use of albendazole

(ABZ) or albendazole-thalidomide (ABZ+ TM) co-therapy, mildly reduced by

thalidomide (TM). (b) Treatment on day 10 PI, the activities of tPA were significantly

reduced (*P<0.05) by the individual use of albendazole (ABZ) or

albendazole-thalidomide (ABZ+ TM) co-therapy, mildly reduced by thalidomide

(TM). (c) Treatment on day 15 PI, the activities of tPA were mildly reduced in

albendazole alone or albendazole-thalidomide co-therapy, whereas no significant

changed in treatment with thalidomide alone. Quantitative analysis of the caseinolytic

enzyme was performed with a computer-assisted imaging densitometer system.
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FIG. 4. Influence of treatment on uPA activity. (a) Treatment on day 5 PI, the activities

of uPA were significantly reduced (*P<0.05) by the individual use of albendazole

(ABZ) or albendazole-thalidomide (ABZ+ TM) co-therapy, mildly reduced by

thalidomide (TM). (b) Treatment on day 10 PI, the activities of uPA were significantly

reduced (*P<0.05) by the individual use of albendazole (ABZ) or

albendazole-thalidomide (ABZ+ TM) co-therapy, mildly reduced by thalidomide

(TM). (c) Treatment on day 15 PI, the activities of uPA were mildly reduced in

albendazole alone or albendazole-thalidomide co-therapy, whereas no significant

changed in treatment with thalidomide alone. Quantitative analysis of the caseinolytic

enzyme was performed with a computer-assisted imaging densitometer system.
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FIG. 5. Influence of treatment on MMP-9 activity. (a) Treatment on day 5 PI, MMP-9

activity was significantly reduced after albendazole (ABZ) treatment alone or

albendazole-thalidomide (ABZ-TM) co-therapy, and there was mild inhibition with

thalidomide (TM) only. (b) Treatment on day 5 PI, MMP-9 activity was significantly

reduced after albendazole (ABZ) treatment alone or albendazole-thalidomide

(ABZ-TM) co-therapy, and there was mild inhibition with thalidomide (TM) only. (¢)

Treatment on day 15 PI, MMP-9 activity were mildly reduced in albendazole alone or

albendazole-thalidomide co-therapy, whereas no significant changed in treatment with

thalidomide alone. Quantitative analysis of the caseinolytic enzyme was performed

with a computer-assisted imaging densitometer system.
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FIG. 6. Influence of treatment on albumin. (a) The CSF albumin was significantly

increased in CSF of mice infected with Angiostrongylus cantonensis compared with

uninfected control. Treatment on day 5 PI, the concentrations of CSF albumin were

significantly less (*P<0.05) by albendazole (ABZ) alone or by

albendazole-thalidomide (ABZ-TM) co-therapy mice when compared with

concentrations found in infected-untreated mice, whereas mildly decreased by

thalidomide (TM) treatment alone. (b) Treatment on day 10 PI, the concentrations of

CSF albumin were significantly less (*P<0.05) by albendazole (ABZ) alone or by

albendazole-thalidomide (ABZ-TM) co-therapy mice when compared with

concentrations found in infected-untreated mice, whereas mildly decreased by

thalidomide (TM) treatment alone. (c) Treatment on day 15 PI, the CSF albumin was

mildly reduced by albendazole-thalidomide co-therapy, and there was no significant

differences by albendazole alone or thalidomide treatment only.



