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w 4% F-v fF S 1Y F] 5 (plasminogen
activators, PAs) 2 A& ¥ & B ¥+ pF -9
(matrix metalloproteinase-9, MMP-9) % A
i A 4 A (Angiostrongylus cantonensis)
frildechd 4 AR R LiFi £& 4
d o gAR i * 5B % albendazole io o ¥ 1Y
B b LA A2 G AR
SRR AT sl AR E R

B LG T o B2 ] K

e o AR EER L i AARE 4
{6 3% B 2. " % U (meningitis) ~ ‘w g g%
(cytokines) 2 3-v 4 f% fi¥ % (proteolytic
enzymes) o "V 2. A W R Ik o F S
(tumor necrosis factor, TNF-0) ~ 4 v % -1
beta (interleukin-1 beta, IL-1B) ~ IL-5 ~ e 3
Al B8 30 f s 1 F] 3 (tissue-type PA,
tPA) ~ Fk & Al B v R s it F S
(urokinase-type PA, uPA)% MMP-9 & i

R o ¥ ¢k 5 & * albendazole-thalidomide

B E ST

R &R e b f B i Rk 5 BLAB/C

e B KT 7 m,r}%;}ﬁ LN RS
e3c % : (1) eosinophil 28 » (2) w7
% TNF-a~IL-5IL-1B > (3) &-v & fap%

% tPA ~uPA ~ MMP-9 - = 7 % % B 71 &
AR KA MAHF S A5 10 X B
albendazole {r thalidomide /& & /i e %)
MOBTE T B s R 2 B 5 R

¥ 10 * Booio R amck ot 5 15 X B 4
o HT R &

RSB A E 2 R L

PR > S R B R G E 0 BEon

T PR Y B SR B B 0
% oizfai¢ * albendazole-thalidomide & &
R RTRE T R R F 2 AR
Frehi ik o

albendazole;

MaEs: B L Ed &G,

thalidomide; .35.?79 Al w B G0 fE s I F)

4.¢

RS EER LS S8 RIS

& F Fv fi5-9



RS

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. The present study
was investigated the induction of meningitis,
cytokines and proteolytic enzymes after A.
infection.

cantonensis Meningitis ~ was

correlated with tumor necrosis factor
(TNF-a) ~ interleukin-1 beta (IL-1B) ~ IL-5 ~
tissue-type PA (tPA) - urokinase-type PA

(uPA) and MMP-9. 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) eosinophil

counts; 2) cytokines TNF-a ~ IL-1B ~ IL-5; 3)

tPA, uPA and MMP-9. 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.

Angiostrongylus

Keywords: cantonensis;

albendazole; thalidomide; tPA; uPA; MMP-9

TN
=4

R OKL G & & # (Angiostrongylus
cantonensis) £ - &% 4 f* R E
Brha A B A B R L g

(zoonotic parasites) > 1 & & i *> 4 & I fr

BETE- K EER LRSI e



FApn L B ERG RS AR
A K Ga G G 4EE D R (Yi
1976; Tsai et al., 2004) - % #FehRs 4 3 & §_
d e odp 2 oA &t B A (Alicata,
1965)> p- F 2 A 7 ¢ he i g R A 5E
P ofR A 5 %k 4L(central nervous system,
CNS) > i = & "4 i £2(blood-brain barrier,
BBB)#L#: 0 42 5 fm e 5t &g (demyelination)
(Hwang et al., 1993) > /] " if & X w7

(Purkinje cells)# % ~ 4f 4 % 7 /2 i* (Perez
et al., 1989; Yoshimura, 1993) » "%’ [EaG el
3 X (eosinophilic meningitis) (Hsu et al.,
1990; Ismail and Arsura, 1993)z "%‘ G el
"% %-"% L (eosinophilic meningoencephalitis)
(Gardiner et al., 1990) % 52 % - R K i
2 MARAEREF FL(A AL

8) > A = 3 0 F (immature adult) § & »

P R4 45k Xi(central nerve system, CNS)
oo AR 22 m A R
(cerebrospinal fluid, CSF)*® mvjﬂ' [ES e

= I (eosinophil) ¢ £ 3| B % » & & "{f_?%’ £3

P F ¥ L 5 Hi(Sugaya and Yoshimura,

1988; Sasaki et al., 1993) -

w B8 e pF R B FS
(plasminogen activators, PAs) &_ %% i ik
(serine) RIENd-v fix > ¥ #-u A F0 fF
R (plasminogen) 7% it = w % & F-v fr
(plasmin) > # & it F] F 3

tissue-type

plasminogen activator (tPA) -
urokinase-type plasminogen (uPA) % #&
(Vassallietal., 1991)- p = & & tPA ¢ H:E
BBB pl 3 © frlw F i o e e T %
i 4p B (Busch et al., 1997) = ¢+ *t » uPA fi%
% % K g 7.3 BBB mfﬁr‘é iE@m Rt v

w IRRIE D SRR T > BRI A R
W E & ehd & (Winkler et al, 2002) - 2 B
& B ¥ 9 pF (matrix metalloproteinases,
MMPs)E - 83 & & Bt % > i~ 2w
f¢ b 2L B (extracellular matrix, ECM) » 1 fi%
% & 3] ik (proenzyme) A 4 - MMPs 17 &

FAREFSIRA G IARBET M b
4o o 5 M v e (multiple sclerosis)
1997) ~ I® % & B &

(Cossins et al.,

(Alzheimer’s disease) ~  malignant



glioma(Yong et al., 1998) ~ ‘w fF] 4 %o " L
(Paul et al., 1998) ~ 5 4 127 % L (Kolb et
al., 1998)% #& )1+ "% " X (Matsuura et al.,
2000)c A Bk F AW ATy MR L e A
AR %9 &> %3 PAs (Houetal, 2004)
3 MMP-9 (Lai et al., 2004; Lee et al., 2004)
BRSNS 2 v B e e
2R PIHEL A o T ER “‘%’ i*
RS gF 4 21 MMP-9 22 H X SR
#|#| tissue inhibitor of metalloproteinase-1
(TIMP-1) #

2 T g5 B (Chen et al,

2005)° 2 1 L T REHCEE T ) 2 it
v i I (eosinophil) & MMP-9 =& & kiR
(Tseng et al., 2004) -

+ £ % (interfern gamma, IFN-y)&_&
Bl F o 53 PIRE SR wie Bl

A H IR e SApF R EM T (major

histocompatibility complex I, MHC I)f=1I
CAEFREELEET EH

iR &

i o IFN-y chil sl 5 (7% 7 3 38 1 o

e P A s Ap B ch 3 A 3o (Janus
kinase, JAK)/l & & vE 27 8 4705 (- 7]+

(signal transducer and activator of

transcription, STAT)3E & » & #6 B5 3% 7~ F]+
(tumor necrosis factor alpha, TNF-a) ~ /i &

% (interleukin-1 beta, IL-1B)4 &3 3 - i&
M 2% 3% & %) (nuclear factor kappa B,
NF-kB) e77% 1* 20 538 — ) AL g i fwm % i
% A 5 (Kovarik et al., 1999) o IFN- v & i:

%%ﬂ ‘vik ¥% F1+ k B #4] #-9 (inhibitor of
kB, IkB)® IkB-o *% f% i%_i# NF-xB ¥2 DNA

e & iEm A8 w2 F]+ 4 TNF-o~IL-1

13\\-

mRNA 9% 3 o NF-kB /& 1 2 # &< 7§
Fitpd A wmiegd s 2 EFF 2 AN
5 J& ¥-9 (acute response protein){| g im #z

PR L BRREE A AR

o

2 fe 3 e 22 Wi+ (Baldwin,

1996; Schulze-Osthoff et al., 1997) o #
chondrocyte m*¢ > Oncostatin M ¢ %%’ d &
it JAK/STAT g% 3% % MMP-1~MMP-3 ~
MMP-13 % TIMP-3 % #.(Li et al., 2001)
¥ b ihA gprdl g g (Borrelia burgdorferi)
& % chchondrocyte fm % MMP-1 2 MMP-3
SE 1t %ggl JAK/STAT &g 5 » & Jo e Jir

% TNF-o £ MMP-1 7% it 5 B (Behera et al.,



2004)° AP B F R R F LA T AR

B A s N N ?ﬁ JAK > STAT » MAP
J#r fr o g f= (mitogen-activated protein
kinase kinase kinase, MEKK) > c-Jun % z
* 3% %cf# (c-Jun N-terminal kinase, JNK) %
A3 s AT NF-kB - £ pib§ it 4
B (reactive oxygen species, ROS)& F%’ *
ERS LV RNG JER T VAN NG LR B el
# 41 7 M (Lee et al, 2000; Lan et al,
2004a) -
Albendazole £ 7 & & ~ & »x ~ M F b
P I R TR W )RR o Y
- o VEHPE RRAHDWE N i P
I R ST Ta Ry o T
# > adenosine triphosphate (ATP)# = > &
RAMAEFT > HIARA NS BB
d.F A fA o % (Venkatesan, 1998) o o 3%
albendazole v PR {5 ¥ fr il ig » ¥ X _E'J]%k
Vo TARE Bk R o P W
4 F 4 AR ke 2 iF 4 (hydatid
disease) -

}ﬁa(trlchmosm) sV EFeR

fi. J (clonorchiasis) % ¥ = f 5

(paragonimiasis)~ F % <73 7z (Pene et al.,
1982; Maisonneucon et al., 1985)° ~ F % 3
AD R SRR T 0 B AR AL ARG
2 6 BLE S B B ¥albendazolei s
R T NS P
= A fEersldez g L F B (Lan et al,
2004b) o Flpt o AT G EHE L pug LT
¢ithalidomide £ albendazolei® & i i &,
“‘g e 2 o] 9 & o Thalidomide s
#-a-phthalimidoglutarimide » v &_glutamic
acidenjr 4 F» » H.d ¢ B8 » & F mrkiD
P8 23 38 Ci3HioN2 Oy & + £ 258.23 >
EEE 271°C 0 Fia o A AL EEE R o
Hea » ek o a7 W Pe 4 (Winter and
Frankus, 1992) - Thalidomide #r+#|TNF-a
g 4 o el et T e (Thl)enis 2 3
‘v Th2 'w % jr % IL4 e IL-5 7§ 3
(McHugh et al., 1995) » © ¥ #r4]v o If 2
¥ % o ve 7§ crdg 1 IR % (chemotaxis) » £ 3
b o (Miller et al., 1960) ~ ¢ 5 3% & % $r
#]x F 3 2 (anti-angiogenesis)(D’Amato et

L 1994)enie o BT 3 B Ll



2 & ) %z 2 (erythema nodosum leprosum,

ENL) ~ & X & & % 2 Jg % ¥ (acquire

immune deficiency syndrome, AIDS) ~ &
3 8 4 % L s (graft-versus-host

disease, GVHD) ~ % = i % Hi @A

:ﬁr,— 0 TP e M e e (inflammatory

cytokine)TNF-a 3 & ¥ e 2 > 27 s 4

BT
L’E'lf—'i}i}ﬁiﬁ_ﬁ mi(}ﬁ;/%" F] o F]P hes gt
TNF-a i ¥ 22 & d b bz g 3l 4 g
A BlAeE B B E e & 1950 & o
thalidomide ™ 5 & 2% * 4 % R & »
EEPFTFR ROL DA NI
Yefdrfeek o (e B b B BoE (5 IR
L LR SRS RS
B IR T FIR A A B 4 & PR *
thalidomidefs & F » FJpL A48 M ~ P A& ~

EAREATE T o A

1960 & ~ >
thalidomide &, *h # 4 ILE 5 FARDAL A&

BEFFIEr 0 A ERE R L XY 0

Tk boo Bow gt ALK TSFE SR p chin
B @ 45 48 A A 4 £ p 4 (human

immunodeficiency virus, HIV)R % #7i$ =
- A E R Ao T MR S RE -
AR R LA AR 4 BALB/c

e & z‘}gi}fa\:c G e N L A A

3 oo ¥ - & #4531 BALB/c o 6 B H
B ¥ ch PAs 2 MMP-9 4 3 ¢nu & @it

o %g d cytokines(TNF-a ~ IL-1pB):%
e JAK/STAT B /& o % = & -3 %
albendazole-thalidomide & & /535 {6 » fw e
s#c% (IFN=y ~ IL-5 ~ TNF-0 ~ IL-1p) ~ 21,

#9 F (JAK - STAT ~ NF-«xB) » PAs %
MMP-9 &£ % » p¥ehiF 4 o8- H 45
R NERSE N 2 i et e R
L2 B2 o 4]0 d it i
LY RIS/ SU A S

HHpL S

CRR AL AT
B A S A Lyl 8 RS 2

AR E AT T = % (Chen et al,

2004) c fjifdeT o d v TR A HR A



(Achatina fulica) » #2574 < o5 £ *F Bz
o B A LF& v R R H grzkia%‘fgiﬁ— J
Y2130 (g it )t Bt 2 A 1S
F-v f¥% ) it % (pepsin, Sigma, USA) > 4
BHEEFITC R 355 i
A2 pE e MR YE R FEE o b x
ARG RRFRIFEEF IR 30 44802
f- 2k ifie o fAor A28 BORAER
FEOEAFEHIT T 2GS AL o
FRERBET R AR > ENRF Y

BB BB E B BL% Y o &

F_&

60 Sl A i-Him ¥ dn

¢ o

g 0 SR LR

BALB/c & %] ¢ E(mice) FEp K
Fe®drd v LT RS B o R
Za: AR 12 ) FERE 12 ) FE
B b % ¢ - o900 ) v ENERSA
RS AEG AR ATHEE R LD

ERARLES I HF 10X ~ % 15

. %,;/w\%‘];g)\ 60 EL‘L3 s %“}E)\%Lfé 12 ’Jfﬁ

R E Bk e o HREE E

Ik

UENELY > R

Liftd PR A8 B CSF 2wk
REZMEIFEZZEAR A 4T
12,000 g 3= 10 4 4815 > & g b 7% 5+-70
CARMEAFTESTH Y o K BEP
IFN-y ~ IL-5 ~ TNF-a 2 IL-1B £ B - jk
B2 WERIFET B OB ERE o R

P % e o

-

I ~ Zymography

B RERY R FSE AT AR
¥-v fF M zymography > ;2 k A 47 > ik BB A
7% % Lw 7 = % (Chen et al., 2004;
Hou et al., 2004) o ff i 4™ » 548 chfe @
% (gel preparation) ¥ SDS-PAGE#p I > 7
F e %_separating gel ¥ 4 » 0.1 %
gelatin 2% 0.1 % <scasein (Sigma, USA) °
T A8 o B~Tgels 4~ 100 ml washing

buffer(2.5% Triton X-100 in double-distilled



HyO)iegel © 3 8 T #8 30 4 48 > 3%
washing buffer § % — = - i§] # washing
buffer » gel 2 double-distilled H,O i -
=t o 4r » 200 ml reaction buffer (40 mM
Tris-HCI, pH 8.0, 10 mM CaCl,, 0.01%
NaN;) » & 37°Ci¥* 18 /] pFr1 }+ o ristain
solution ( 0.25% Coomassie Blue R250, in
50% MeOH, 10% acetic acid )% gel 1 |
e o 12 destain solution ( 20% methanol, 10%
acetic acid)i¥2 4% » B P U B R FH

RE AR o

it
4=

-] & B CSF eosinophils ¢z %

AR AR A Ak RG] 6 B CSF
® > eosinophils PP g4 3 4r o B AR K L
EREFSE AR AT 103 B Ao chie
B > * albendazole H b 5 K &
albendazole-thalidomide & & /5 % &
eosinophils 3 P & e > (P<0.05) & ¥ Jp

i * thalidomide /o 6 R I Y EARR 0

B o AR A E 15X B s he s B

7 albendazole-thalidomide & & /5% 3 P
k& > eosinophils > H T ¥ ji5 R enie s
¥ eosinophils §: R # 7 & ¥ (Figure

1) -

] ¢ 8 TNF-o kB trec

fw¥e gk TNF-o it 28 L Ao 8B
79 BLAB/c /| & &3 CSF ¢ P &g cadif 4v o
RARLARAS 5 % 10 X2 %
15 = B 4pipf enie®w] » % albendazole H
B ie K~ thalidomode H Jb /o B &
albendazole-thalidomide & & /5 % &

TNF-a )k B % P & # 7 '3 (P<0.05)

(Figure 2)

e & IL-1P ik B e

fore gk IL-1P AR A L Gx 54
e BLAB/c /| & &7 CSF ¢ P &8 chaif 4o o
RARAALRAY 5% 10 X2 %
15 = B e enfe ) o % albendazole ¥
Bisk & albendazole-thalidomide 2 & 75
F 18 0 IL-1P ek & P &g s 7 "% (P<0.05) »

& H B * thalidomide P| X 7 P &



(P>0.05)e 4 & (Figure 3)

e BRIL-5 kB e

e gk IL-5 AR 2R K Ex ARG
s BLAB/c /| 9 Bl CSF © P! &g cdif 4o o
RARK AL AAS 5 X B0k ke
u > % albendazole H b o K &
albendazole-thalidomide ;& & ;5% {é » IL-5
Gk R P R T8 (P<0.05) 0 A H jbié
thalidomide R8¢ AR+ T c AR 2
F10 2 &% 15 X BAaisfenen] o
albendazole H B K £
albendazole-thalidomide ;& & ;2% i8 » IL-5
MEET% > n AH i * thalidomode
e 2 EH Ry P A (P>0.05) % B

(Figure 4)

o) 8 B PAs JE e

Casein zymography H v 1 # & &
17 tPA fr uPA 7 14 tPA &4 + & 70 kDa
iRV RRIT > A R AR L DA R
H. 7 BLAB/c /| ¢ Bl CSF ¢ 5 P A e

b B AR LALMAYSTERRE 10

X B hsie R eniew) o % albendazole ¥ by
J# & albendazole-thalidomide & & ;5
% tPA 2 UPA s P B H T
(P<0.05) > &8 fbiz * thalidomide P &_¢
ERREF T HECLRE RS 15 X BANIcRE D
& w] » * albendazole H b J5 B =

albendazole-thalidomide & & /5% {& » tPA

2 uPA B E¢ B E T % (P<0.05) @ LB

=}

Jpi¢ * thalidomode 7p 2o %R F P

£ (P>0.05)=n4 £ (Figure 5 and 6) °

b R MMP-9 & & ek 5%

Glatin zymorgraphy F ¥ % &k & 47
gelatinases 51 > b4c MMP-9 efi% %
& MMP-9 &4 + & 94 kDa # 12 # i
OB RAFTERFIFAR LR LA A
2.5 BALB/c /| ¢ B CSF # & LM &4
(P<0.05)%4r - RAR K An GG F 5 %
B4 ok eniew] - % albendazole ¥ 75 %
g albendazole-thalidomide ® & /5% & >
MMP-9 i 4 {8 %% 14,(P<0.05) o f &
B¢ * thalidomide ok PlE T ¢ £ 2R

ol Er o AR AF 10X AF 152 R



b io e eniew] o % albendazole H By 5 R 2
albendazole-thalidomide & & /5 K ¢
MMP-9 & |2 Bz gt 5 (P<0.05) > @ &8
Jo*  thalidomode 7p i e BRI 5 P &

# (P>0.05) % £ (Figure 7) °

BED

SRVREL PR B0 fr iR M enB S g I
2 7 Ji (Tarlton et al., 2000) ~ *& ¥ L
(Winkler et al., 2002)5 B » & Po50 L ¥ &
?]:}?rsfr S E v RN R Ao
oo B~ A& F 2 A (Zhang and
Tuomanen, 1999 ; Casadevall and Pirofski,
2000)#7iE = o B K s AP 51 A2 e e
- a2 #H; eosinophil F
£ 3Bk T 2 (Reid and Wallis, 1984) -
3 B tPAfruPA & F 2 MR
PRI A ¢ 5 PAs € R imis ol
B AR @ B S ens] 4o o CSF ¥ V%’ [
Bo i Ihenle® § B ML o AT
¢ tPA %

uwPA - b pF E o

casein/plasminogen zymography 4 7 &

Fr > casein/plasminogen zymography &_1Z ¥
Rehd-o e X B39 (casein) = X F o @
Mow SR fF RS S R E fE
(plasmin) % B > @ & & F-0 fF G
PAs #-A & it &1 proenzyme = 4 3 30 fF
R it a8 st 2 AR S
B/ ¢ B CSF ¢ PAs evE 4t o

v A fEREE MMP-9 E A B &
blood-CNS barrier S 3 ~ w & 74 4
% m*¢ (blood-derived immune cells) & j° 4¢
5;5'.%. NEURERLED o SR LDt =X 35
(cytokine receptors) % ® i = % g2 ¢
WAl 5k Suendore (215 2 5 B (Leppert et
al., 2001) - BBB gt ielwm 1 2 e ¢

Wik G ER PFIL RG> A LA T

FE R R AGN R4 2 (Leib and

W

Téuber, 1999) o A PGINX £l v &P >
B uPA ik g5 Bd %~ CNS
® ¥ i FluPA 1% = BBB B3 (Kataoka et
al, 2000) - & o ¥ & - % £ &
(guinea-pigs) LI ST - S

R K SR

(non-permissive hosts) » if =%



BAR B AESAHFI NN TS
Pl ERBEE PTRERMA o B &
#34%:1* FR Lt 10 R F5 2 M5y
'l{‘@iif;‘&iv%’ Erd IR S  TRAS
20 xE 3B R ?h%vfnﬁ TR
R TS R N Rl
o BAlE Y HRA I B2 4 T
AFET R KA R A L ’o I
gelatin substrate zymography 4 17 & ¥R}
MMP-9 et B % A2 B TR %18
10 = P &R Se o ¥ - 2 *‘??’?&—}’é‘%ﬁ,’iivg
Bl @ BT AR RS 10 % B EH
Svood ptdiip] MMP-O & M8 4e 7 gy &2
blood-CNS barrier #& L 35 B > B8 0
BB EIR R DI G g LR
J& - albendazole-thalidomide ;& & ;5% 18 >
MMP-9 £ 55 % % F‘;{ # e w Ik
SR APH o

Blood-CNS barrier s At 30 5 2
FrofeLnE R pEE ARG T iRT
VLR O~ bRERAE T M2 o @ PAs

leuckocytes

67 3= 9 MMP-9 ¥ m ¥ &

R A

blood-CNS barrier 114 f% » m MMPs 4 f%
A% ¥ i@ BBB P A Mm% 1 tight

junctions 4 f& > & ¢ & 3% ;% J1(Paul et al,
1998; Leppert et al., 2000)  # #] CSF 13-
BokR S A - BRSO KRS
Gk VR KRR R P CNS (ks o
Yii (1976)s= 3 s 2 Bor B L e A F
b’L’r%H&;’v’wg B A RN s A b — AR A
7 CSF 3-v kR £ ¥ % > m Romanic and
Madri (1994)%= § = &7 MMPs ¥ i f§
d B3 RN 58 ks BBB o A
3 % % ko1 albendazole-thalidomide &
Lo M B v CSF “H # e n Ik
B P o ARm o do¥k H B * thalidomide /2
e R R 5 A o Flp 0 AT 200k
PR T I  Bd A RS R
% *% 1 CSF m‘% Fife kP R
blood-CNS barrier g3 -
AEFTEEI0OB P ¥ 4o p A
ARl R LY RS AR
B E 2 e W 8 e e d TNF-o~ IL-1P

2 IL-5 ehBE % 5 RN 8 v A fERER



tPA ~ uPA 32 MMP-9 el % o ¥ ¢ >
albendazole-thalidomide & & ;5 F % ‘m %2
#c% TNF-o~ IL-1B & IL-5 h@0 58 5 oo
$ 39 A 254 tPA-uPA 2 MMP-9 1§

e

é; o

i
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Figure 1. Changes on eosinophil counts. (a) The CSF eosinophils were significantly increased
(*P<0.05) in CSF of mice infected with Angiostrongylus cantonensis compared with
uninfected control. (b) Treatment on day 5 PI, eosinophils were significantly reduced
(*P<0.05) by albendazole (ABZ) alone, thalidomide (TM) alone or albendazole-thalidomide
(ABZ-TM) co-therapy. (c) Treatment on day 10 PI, eosinophils were also significantly
reduced (*P<0.05) after treatment. (d) Treatment on day 15 PI, leukocyte were mildly reduced
(*P<0.05) by albendazole-thalidomide co-therapy, there was no significant difference
(P>0.05) by albendazole alone or thalidomide alone.
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Figure 2. Changes on tumor necrosis alpha (TNF-a) concentrations. (a) Angiostrongylus
cantonensis-infected mice leads to a significant increase (*P<0.05) in TNF-a concentrations
compared with uninfected control. (b) Treatment on day 5 PI, the TNF-a concentrations were
significantly lowered (*P<0.05) by albendazole (ABZ) alone, thalidomide (TM) alone or
albendazole-thalidomide (ABZ-TM) co-therapy compared with infected-untreated mice. (¢)
Treatment on day 10 PI, the TNF-a concentrations were significantly lowered (*P<0.05) after
treatment compared with infected-untreated mice. (d) Treatment on day 15 PI, the TNF-a
concentrations were also significantly lowered (*P<0.05) after treatment compared with

infected-untreated mice.
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Figure 3. Changes on interleukin (IL)-1PB concentrations. (a) Angiostrongylus
cantonensis-infected mice leads to a significant increase (*P<0.05) in IL-1p compared with
uninfected control. (b) Treatment on day 5 PI, the IL-1p concentrations were significantly
lowered (*P<0.05) by albendazole (ABZ) alone or albendazole-thalidomide (ABZ-TM)
co-therapy compared with infected-untreated mice. There was no significant difference
(P>0.05) by thalidomide (TM) alone. (¢) Treatment on day 10 PI, the IL-1p concentrations
were significantly lowered (*P<0.05) by albendazole alone or albendazole-thalidomide
co-therapy compared with infected-untreated mice. (d) Treatment on day 15 PI, the IL-1P
concentrations were significantly lowered (*P<0.05) by albendazole alone or
albendazole-thalidomide co-therapy compared with infected-untreated mice.
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Figure 4. Changes on interleukin (IL)-5 concentrations. (a) Angiostrongylus
cantonensis-infected mice leads to a significant increase (*P<0.05) in IL-5 compared with
uninfected control. (b) Treatment on day 5 PI, the IL-5 concentrations were significantly
lowered (*P<0.05) by albendazole (ABZ) alone, thalidomide (TM) alone or
albendazole-thalidomide (ABZ-TM) co-therapy compared with infected-untreated mice. (c¢)
Treatment on day 10 PI, the IL-5 concentrations were significantly lowered (*P<0.05) by
albendazole alone or albendazole-thalidomide co-therapy compared with infected-untreated
mice. There was no significant difference (P>0.05) by thalidomide alone. (d) Treatment on
day 15 PI, the IL-5 concentrations were significantly lowered (*P<0.05) by albendazole alone
or albendazole-thalidomide co-therapy compared with infected-untreated mice.
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Figure 5. Changes on tissue-type plasminogen activator (tPA) activity. (a) The tPA was
significantly increased (*P<0.05) in CSF of mice infected with Angiostrongylus cantonensis
compared with uninfected control. (b) Treatment on day 5 PI, the activities of tPA were
significantly reduced (*P<0.05) by albendazole (ABZ) alone, thalidomide (TM) alone or
albendazole-thalidomide (ABZ+ TM) co-therapy. (c) Treatment on day 10 PI, the activities of
tPA were also significantly reduced (*P<0.05) after treatment. (d) Treatment on day 15 PI, the
activities of tPA were mildly reduced (*P<0.05) by albendazole alone or
albendazole-thalidomide co-therapy, whereas no significant changed (P>0.05) in treatment
with thalidomide alone. Quantitative analysis of the tPA activity was performed with a
computer-assisted imaging densitometer system.
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Figure 6. Changes on urokinase-type plasminogen activator (uPA) activity. (a) The uPA was
significantly increased (*P<0.05) in CSF of mice infected with Angiostrongylus cantonensis
compared with uninfected control. (b) Treatment on day 5 PI, the activities of uPA were
significantly reduced (*P<0.05) by albendazole (ABZ) alone, thalidomide (TM) alone or
albendazole-thalidomide (ABZ-TM) co-therapy. (¢) Treatment on day 10 PI, the activities of
uPA were also significantly reduced (*P<0.05) after treatment. (d) Treatment on day 15 PI,
the activities of uPA were mildly reduced (*P<0.05) by albendazole alone or
albendazole-thalidomide co-therapy, whereas no significant changed (P>0.05) by thalidomide
alone. Quantitative analysis of the uPA activity was performed with a computer-assisted
imaging densitometer system.
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Figure 7. Changes on matrix metalloproteinase-9 (MMP-9) activity. (a) The MMP-9 was
significantly increased (¥*P<0.05) in CSF of mice infected with Angiostrongylus cantonensis
compared with uninfected control. (b) Treatment on day 5 PI, the activities of MMP-9 were
significantly reduced (*P<0.05) by albendazole (ABZ) alone, thalidomide (TM) alone or
albendazole-thalidomide (ABZ-TM) co-therapy. (c) Treatment on day 10 PI, the activities of
MMP-9 were significantly reduced (*P<0.05) by the individual use of albendazole or
albendazole-thalidomide co-therapy. There was no significantly difference by thalidomide
alone. (d) Treatment on day 15 PI, the activities of MMP-9 were mildly reduced (*P<0.05) in
albendazole alone or albendazole-thalidomide co-therapy, whereas no significant changed
(P>0.05) in treatment with thalidomide alone. Quantitative analysis of the MMP-9 activity
was performed with a computer-assisted imaging densitometer system.



S VY N

- FEIPMFERVREAFAEAE 80%

-~ i XIEY P R Albendazole-thalidomide i & i ¥ IL-1B~IL-5~ tPA ~ uPA ~

MMP-9 ~ $$ ik 5T 325 L & i e 48 o Albendazole-thalidomide 78 & 73 % ch 48 -

Do LRI NRA Y R R L AR R AR KR A 2 B
Ha" 0 BY f% albendazole-thalidomide /2 & /5 ¥ iw %2 jirk ~ o SR F-d RS Y TS

PR AR LB

AN R = ElL-

T ARFR A AL AAG SRS R ORE AR RS HE R R S
B % chis BT i ehie % > 1248 * albendazole-thalidomide 3 & i ¢ x>

BT R E 2 AR



