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Neuroserpin affect blood-central nervous system barrier breakdown with

eosinophilic meningitis of mice caused by Angiostrongylus cantonensis
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n SR8 F-0 fF RS 1 F]3 (plasminogen activators, PAS) &_%k #5fi& (Serine)
FEchd-o fis 0 H 5 tissue-type plasminogen activator (tPA)f- urokinase-
type plasminogen (UPA) = fa 7 #-n Ra v frRE T 5 o Bado fF > o
-0 P g 4 iR e b T (extracellular matrix) o 3 4e o i £=(blood-
brain barrier, BBB) il i | o - lm A :f}%i CEE F A A AR
AT Mo & H (cerebrospinal fluid, CSF) PAS 3 4¢ o f3% § dhup I 4 32 chifg
#2.¢ Neuroserpin ¥ 5 d v PAS e {212 T| e & g eni®® o A 47 3 &g
7+ 14 74 5 22 Neuroserpin #p i 2. PAS #r| | AJE £ B L i AR Z ek
7 PR D T L e iz B~ CSF ¥ ¢ albumin i R dt B
2 tPA 2 UPA eh3-v B & % %12 > 2 Spearman’s 4p B 12 4 47 5% % B on
PAS e/E (£33 B mv%’ 4 5 zk(eosinophil)#icg 2 CSF & i 5 7
albuminz Bt B B RGPMIE  § B L L RARL ZRERLA
albendazole #5 e PAS Frf iR £ iR P o7 i g chdp $t 5 b s 5
albendazole &% PAs #r4 & & o Fpt » 2R L Al RNA R 4&uk\f%;§fu%*
E AR W AT BBB AR S PR NS B PAs e e PAs ¥ %
M BBB edf i 0 Aok A K An AR T @ * albendazole $5 fe PAs

Pl B &R o R R TRA L s R SR AT & o



w R
Keywords : Angiostrongylus cantonensis; neuroserpin; blood-brain barrier;
plasminogen activators

Plasminogen activators (PAS) are serine proteases that convert the
zymogen, plasminogen, into the active serine protease, plasmin. There are two
types-tissue-type PA (tPA) and urokinase-type PA (UPA). PAs have been
identified as a mediator of brain inflammatory reaction. This enzyme play an
essential role in the breakdown of the extracellular matrix macromolecules,
blood-brain barrier (BBB) damage and induce neuro-inflammatory diseases.
The level of PAs is measured in the CSF from patients with various meningitis
including bacterial, viral or fungal meningitis. Our previous study showed that
PAs were associated with eosinophilic meningitis and that the enzyme may be
an useful marker for angiostrongyliasis meningitis. Neuroserpin recently
identified inhibitor of PAs and was associated with a reduced BBB-leakage.
The results show that the PAs inhibitor significantly decreased (P<0.05)
CSF/serum albumin ratios, eosinophil counts and these assay
indicatorsorrelated significantly with uPA, tPA by Spearman’s ranking
correlation test in eosinophilic meningitis BALB/c mice. Furthermore, This

study evaluates the curative effects of albendazole-PAs inhibitor co-therapy



significantly decreased (P<0.01) CSF/serum albumin ratios, eosinophil counts,
PAs protein levels, and PAs activity on eosinophilic meningitis in BALB/c
mice. Therefore, we aimed at determining the mechanisms inhibition of PAs
maybe protective BBB breakdown in angiostrongyliasis meningitis and
albendazole-PAs inhibitor co-therapy is an effective approach for the treatment

of parasitic meningitis.



< P

Bde AT -BF4 ot QRa™ e eni g » B4 324
=¥ 4 fi(zoonotic parasites) » % #7 & d st gR L g o@ {0 % (Alicata,
1965) - ¥ ¥ PR L Ao A N E Fr AR 1R Sk S(central
nervous system) » i = x *gfs £2(blood-brain barrier, BBB)#L3g - #¢ 5 e
i #gi (demyelination) (Hwang et al., 1993) 2 /] *&if & = k%2 (Purkinje cells)
# A~ F -3 72 % (Perezetal, 1989; Yoshimura, 1993) o % R e 4 5
ERR O~ RS >~ PRk o %’E@*i FEE GG IARFIRE CARERAE §
#wEA Gk (Hwangetal, 1993) » A S b € S R § - Tk b
T & chiF s e 2o 25 5 (eosinophilic meningitis) £ v = 2 M 5
"% %t (eosinophilic meningoencephalitis) =3 & & F](Hsu et al., 1990; Ismail

and Arsura, 1993; Gardiner et al., 1990) -

n SR8 F-0 fF RS 1 F]3 (plasminogen activators, PAS) &_%k #5fi& (Serine)
FENE-v fF 0 ¥ Ko B k-0 ¥ & (plasminogen) s it = n G -0 fi'
(plasmin) » g4 i« B3 7 4 5 A HR F-9 pF R E T F] 3 (tissue-type
plasminogen activator, tPA)fr ki s 4] o 5% 5 v fF Jn % 1« F]+ (urokinase-
type plasminogen, uPA) = #& (Vassalii et al., 1991) o & m R 4 FF > 3 £ 3R

[};’:,]“}mm?]g CE SRR oo B0 fE kAL Kd B a e dy



e 5 S T T8 i e b AR A f2 5 13 e F s A E B M ahiE
(Lahteenmaki et al., 2005) - &dEA > & > B AR L Ax ARG PREE 53 en
e RN R Y AR A Y RA T B PAS SiE M £ R
A A RER G PRI 2 S PRl BRORUR R RILR R A M
(Hou et al., 2004; Chenetal., 2006) - /& & > & > UPA 2 B R B &
(Plasmodium falciparum) d & » (Rl w 2k ¢ $#2% 4 k5 B (Roggwiller et al.,
1997) -

Neuroserpin (NS) &_/4 > serpin superfamily - E (Osterwalder et al.,
1996) > #-v F A + £ ¥ 55-56kDa (Schrimpf et al., 1997) » & cDNA & 7| 4
17 ¥ A NS eh# & 5 serine proteinase inhibitor 3 %] #_tPA » NS £ tPA %
£4 ANSE UPA SR E 4 201 » NS iafsz & A apd i ks 5 <

R

aiRA & d A Kiwmie 2 A g

|l
F_&

R PR frd i NG SRR IR
WAt vz (glial cell)#t 4 & (Hasting et al., 1997; Krueger et al., 1997 Docagne
etal., 1999; Osterwalder et al., 1998) £ & & 7% i % neurogenesis
plasticity (Osterwalder et al., 1996) > 12t %% 6 5 F e 4748 I NS eh I e
8 7% 5 g8 (hippocampal) ~ A B (cortex) 2 T 4R & (hypothalamus) ¥ £ m ¥z
“hAH 39 & 27 M (Hastings etal., 1997) o NS 422 3% § chdd (g % ehps
I2 44 cerebrovascular disease (Zhang et al., 2002) ~ % (epilepsy) (Yepes

etal., 2002) ~ % # 44 it 5z (multiple sclerosis) (Gveric et al., 2003) e # 4¢ &



% & (schizophrenia) (Hakak et al., 2001) » NS % 7&g38 % 3p e & & 3= #-7]

<7

¢ l}i.

BergIng A ENA R B A BaNS T g d Frdl
tPA sE 2 > ¥ b Rl lamin g% f2 2 ) A R R e e (microglial) i
F PR A SRR 1T * (Yepes et al., 2000; Cinelli et al., 2001) - % NS
A&+ 3 cisterna magna > NS p? &g cjp > H #r2f 38 tPA Flm > BBBAF 2
(Zangetal., 2002) > ¥ - * & > 3 4 NS e ¥ 12 > microglial =75
% tPA fr UPA 7% R(Cinellietal., 2001) » %37 5 e 3 P IR EX § b
IR tPA € R A T EH 4 NSend L B 22 tPAE & - BT gk nT
¥R U redkenip & (Yepes et al., 2000) o
Albendazole & 7 B £ ~ B2~ K F g gh > g R * kgL
FUZAE2 - o VERBP AR e ? e A Pl
45 F B > B0 Adenosine triphosphate (ATP) 4 = » ez B d8 4
EBT W IARG DL B F 5 B E* (Venkatesan, 1998) - g 4 B
LA 42 2 BB B SR B % albendazole 05 it § s 2 B o 4 SR
U F AR A ferildez W F g(Lan et al., 2004) o

AR LRI NS £ § AR 0174 i en PAS e BUAIL £ A L sk SR
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44‘2%]?“‘ *E "’l]":”p H ‘g l\m&_‘w\ ’ %ﬁd |»( é"q?ﬁ,{‘]ﬁﬁ’%p KVDJ‘ mpé’/)‘
Bk~ CSF P vh i ot o & SR fc® 2 CSF &2 i ¢ albumin k& vt

k3= BBBf i crf-iw o 12 zymography g% tPA 2 UPA i 1 0 1Y



western blotting i ;2] tPA 2 uUPA F-v =% Z > 12 Spearman’s 4p i 1+ 4 37
PAS e 1 g2 2B vl = o {2 6 5 Sh#ic® 2 CSF 22t i albumin i3 & ¢
PR > 1P PAs ¥ BBBAE i bl (2 o ¥ b > L i 3R PAs ]
) % albendazole & PAS Fr4 &R & /5% A K An AR ZEREE G427
W ¢ ¥ BBBAR 2 ik ® o BOR Kk RAR AR ERG B

ERSL N EPRE % AP RN FEARY . LI o



B R A Y = 2 A (AcLl) o E:
A6 HRARAALMAL LT T RAALALRANT - PB4
(AcLl) > 4= & & i{ ¥ 0 AcLl g % -k &% (Biomphalaria glabrata) - # AcL1 =

R e B BRNIS

\-"T-‘

TIEZ P A(ACLF Mokl AR B

4

P, 10130 (s i) blde ~» A 3% Fed EER R
(pepsin, Sigma, USA) » Mg 3+ F 3 37 C2 g a0 - 323 g 2
JpEe MR RIFET e r AR SBRHFRIEE - IR 3044
i 3

Fata b o MR ERBT R 2 AN 0 BRI ¢ AEIRMET
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AT 3B Acl3. # 508 AcL3 - H+ > 8@ gdn @ o

"1

g 8 S
PR RS F&Y T % BALBC Sk 2R At d

X EARG - kT RAGRR 12 PF 0 2k 12/ Pk BT o



BE 60 BRERNEWA AT o Aul L id e (control) s B4R e R
£ e (infection) » B 2 4 Ax 424 %+ albendazole ;o7 2 (ABZ) » & 4 & i
& AP LS PAS A ag? e (PAD) - & 2 L s 2P % albendazole &
PAS ¥4 %8 & ;i @ (ABZ+PAI) « ER AR A4+ 12/ P& L bk & & 3
E oK e %%ﬁﬁ:@ﬂ FEEER A B AR Ly 0X v JR60 & B L u NG 2
50 B P PAS Fr ) #) B e B hei3 5 PAs Fr4#] 0 A % albendazole J s
Bl bR A% bR RLER L ERE ISR 14 % o & F4] 2 (control) ©

A G-k oy TR AR A1 25 % k4o

v ~ % % # %% (cerebrospinal-like fluid) 2 s # (serum) iz &

}7
(

5 v 2 Fow g 3) M Imlen 0.15MER L 3 4 %% e

\H
i,«-y\}

b

e ()%
(phosphate buffered saline, PBS: 137mM NaCl, 2.7mM KCI, 10mM Na,HPQO,,
2mM KH,POy, pH 7.4)7# i > 7% % 8% ;%gd PBS* itz P18 L 5 3 P %
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B 10 A 4B 5T § bk > FAR SR B 100 £ 4 0 20l R RIS R
P NS PR 5 Sl S\ V’g # i Me w3k el # (Paul Marienfeld

GmbH and Co., Lauda-Koenigshofen, Germany) -

B9 ERZE Y 0 ER GRE

-0 B ek & # * Bradford proteinassay > 2 » H RIL L o BT &
Coomassie billiant blue G-250 2} = &4 4F & 4~ » & F 4 A%/ %4 7 kv kR
ARB o R BUR 2 &Y kY BRI B9 417 % e (Bio-Rad,
USA):E {7 & #7 12 bovine serum albumin it % & % &= » r2double-distilled H,O
A PR AR &R 5 05-0375~0.25~0.125 - 0mg/ml » 4e > F=d F 4 47
% #|(Bio-Rad protein assay) &% /8 T F & 5 4 45 - " ELISA reader (Dynex)
At £ 595nmiplex sk & 0 S EXCEL (Microsoft)zt & J1 458 & 40 o 3% » #-4%
ATRIE 2B R R RN BRI kR o0 Fd RARIF A

#: it Dade Behring 4 7 i% (BN ProSpec, Newark, NJ, USA) #p] £ -

S GR R0 fERE T )T G e
& 3B -9 fE RS Y F]S rizymography S iz kA 4T 0 B AT %R E L
w7 3 2 % (Hou et al., 2004) - {3 it 40 > %48 efie %72 (gel preparation)

21SDS-PAGE#p ¢ » % [ c¥_separating gel ® 4c » 0.1 % <hcasein (Sigma,
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USA) - & 7 s » B=TFgel » 4v » 100 ml washing buffer(2.5% Triton X-100 in
double-distilled H,O):# % gel - % 8 T ## 30 4 48 > H#washing buffer
#— =t o ip|3-washing buffer - gelrzdouble-distilled H,O 77— =t © 4c »
200 ml reaction buffer (40 mM Tris-HCI, pH 8.0, 10 mM CaCl,, 0.01%

NaNj) » % 37°C f£* 18] g1z + - rustain solution ( 0.25% Coomassie Blue

R250, in 50% MeOH, 10% acetic acid )% gel 1 -]- B¥ - 1z destain solution ( 20%

methanol, 10% acetic acid)i?2 2Lz » B P U R EFH KB L A2 5% o

A o~ >R E 2 (Western blotting)
B0 Fenteipl S 2 R AP B A 92§ 2 % (Chenetal., 2004) -

e ™ o B B PR B B 4t cell lysis buffer @ & {7328 5 L I9H R &

—HiE

She

4C 12,000 g &t 10 A 48 Bt FiR K (7 R o HF B2

T v
B~ SDST AR » BETA - RiAR R B P2 3o B
# 1 nitrocellulose membrane - 4] #* primary antibody (tPA ~ uPA)% horse
radish peroxidase (HRP)-conjugated secondary antibody & i7 » & » 1#

enhanced chemiluminescence & i# 3~ B -

1~ s ke (Haematoxylin & Eosin staining)
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S HOIRLEA R e 2 i RER TGN B e S i ik R
AR % F g~ % (Laietal, 2004) o # it 4eT > = 2 formol-alcohol
(formaline : acetic acid : 70% alcohol = 1:1:20) ¥ 2 24 -] p¥ > ™1 B 7P
(50%, 70%, 80%, 90%, 100%)%. -k » 12 = ¥ ¥ (xylene) % 4 JFp » 414 7
th (paraffin) & 32 - *» 5 12 haematoxylin (Muto, Japan) ¢ 5 4 48 ~ 1% eosin
Y solution (Muto, Japan)% ¢ 2 445 > &2 ¢ = =2 g & FF_ mounting

media > 2k E R TREZI R

A SRR AT
F e 2 REERATE S o szt Kruskal-Wallis i& 7 4 47 12
Dunn’s #F 18 4R o 12T 35 E R L (meant S.D.) 4 = o 4B B A 474 *

Spearman’s ranking i& {7 4 47 » *P<0.05 & 77 & 3 P &g chqp B 2 o
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B gk A e

PAs Fr &% A K o S 733 "eitpL g - 2 BBBA § itz 2%
BRIt ROR RS LS o FRAR I B d Lk o
Pe w3k s TR B £ e » BE B P3Nk BT Y o
B A Gs AR LREE DR LS PAS 33 8 g -8 b PAS /& 1%
Mo e R SRRV FRERBINERE T ML A mie g d G PR
> (fig.1) - 12 CSF & & ¢ albuminiz & @175 BBBIF § cdpth > &
3 enkg % 11 Spearman’s ranking & {7 4p B M2 4 473 IR > tPA (r=0.89) %
UPA (r=0.92)s78 {35 CSF &2 5 5@ albumin iz B vt &5 8 & hip M {2
(fig.2)« ¥ - % & » 10ZBE CSF @ i o fbv & shdic® 175 BBBAF
miﬂ % @A 7 ek % 1 Spearman’s ranking & {7 4p B A 47 IR tPA
(r=0.82)% uPA (r=0.95):rE 1432 CSF &2 4 3¢ albuminiz & &% 3
B eiip B 2 (fig. 3) o Flut R R A A A PA R LR EFE BBBAF § &2 PAS

G R R i B -

B2 TR TR ST Y S
AR BREETHEE PR Y e et LR o

RRFE ARGV RORE By SRR F R Y R AR
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%2~ » albendazole ¥ J; 59 (P<0.05) ~ PAs $r4] 4| (P<0.05) 4 albendazole-
PAS 34118 £ iy (P<0.0L) % 8 % 4 TR} 2 i th o i 3k 4R 10 AT

> (fig. 4) -

e T MR e L F ¢ albumin vt e 5E

AR WREEDT RS 0 A BT h 52 e AR RIE 2 albumin
GrERE A KL R R e SRR R R F R
TRk albuminen £t BREFIUE S o AR LIS KRET
albendazole ¥ f;: % (P<0.05) ~ PAs #r+#]|(P<0.05)4- albendazole-PAs 3

&1 A R pl%‘(P<0 O:L)f‘!‘J BE B /}3 + % 5% Bk albumin =0 g vt @ &p

& 7 (fig. 5) °

e HH PR PAS & ILE 8 ETZLK

Bk Ad B4R LR G e PAS 2 ILE P AR 4v o Ao ALl

—xﬂ

% &1 albendazole ¥ % (P<0.05) ~ PAs #r+#](P<0.05)f- albendazole-

PAs Fr$13138 & 359 (P<0.01)%53% PAs th4 £ 4 P B - (fig. 6) -

/‘?/%éfﬁﬁé\%i”’? PAs %\ EE-‘E m Egs
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BA s AR LREE ST MR PAS LI E P AR 4 o Ainsh AJg2 o
% % & o1 albendazole ¥ f;5 % (P<0.05) ~ PAs #r+4#]|(P<0.05)4
albendazole-PAs #r4|#:8 & ;5% (P<0.01) %% # &% PAs ch& & 7 P B g

> (fig. 7) -

iR $ PAS S 1 ch B 8

RO HET PASFER L AL AR A A LF BOR R E
20 A% BEERPGIRE P~k 2 CSF )2 casein substrate zymography & 4 47 -
voAfRREEN ) SRR PASEMMR AL WRAR LR ER
W AR AUEEH e o S AT hi % B 7 albendazole ¥ s
(P<0.05) ~ PAs #r+/]#|(P<0.05)4- albendazole-PAs Fr+| &8 & ;5% (P<0.01)

R B PSR E R R ¢ PAS i 1P B (Fig. 8, 9) -
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Bk T et s 4 B YR R [ e Ry R A fRUTA 2
G AR R0 A RS RER AT AR A FA G kR k4
F%5 B fk(Vermeulenetal., 1985) » & Falfktim e i % g L2 1) - F 4§ 2
P R E T RO A fRIT AER A HEA 0 UPA A BEMRY DIFEL
& ek ¢ (Blasi, 1997) » fle FiE oL 2 Yo % BUR ¢ 0T UPA B HL 8] 4o
BRA TR Y O 39 fos @ albumin et B 4o 5 AP BEHE > F]2t UPA
v AfRITH > ABURL -0 FRA Bk 2 BB IFE & e d 4 (Winkler
etal, 2002) o x ife-# %A 5k SURERIE i R EIE LY AL & ehypIR
g o 512 A ER F TG s SR ERGIVGRET LRE PN R
v (Leib and Tauber, 1999) o # 7GR & RE B H w % -¢ fRAd 5 % SLIRERE
He? oo I Fov B PY RRAY T R S E_UPA i S R-¢ fRA Gk kR
FEAE M e % (Kataoka et al., 2000) o % & % P+ PAs 2 A5 & 3o f5-9
(matrix metalloproteinases-9, MMP-9)ca3-v & |23 4v ¢ F R R-7 f7dl 5

PR REAORUE 0 T 9 o TR TR TR K LR DRI D G T IR R AN
2 Fasfd BEIREAOTE 3 S T AR RRY FAE R
ilj% v B F‘é“ﬁ'ﬁ BBB sk 3% (Goetzl et al., 1996; Romanic and Madri, 1994;
Paul et al., 1998; Leppert et al., 2000; Marchi et al., 2003) ° & B iT 787 7 %

B Pt R o jf(}n 2 S-100 e+ B a4 2R BB 0 R-7 A
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Ve BRERIF A P RA USSR o o TR PR - R L SR
«ndf ¥k 42 & (Marchi et al., 2003; Kapural et al., 2002) - F]#* > &% 5% »
Bodev e B A A A S B R R S A L R MY R
Gk Supo s endr i(Marchi et al., 2003) « e 2tif § 1 L (Gl4rRE B2 4 5F)

T A E RO Y i&?‘%’ B A P e \?‘%’ B AR g A

A

ARG E o AT YR FREEE FA N D M RR S L
Fr ol Ed g R A RED eIt et & SRR ¢ PR
deo REREER AR L An PG PFLE PAs Frid|# & TE{ Al gﬂg B o
BRI 4T g S BT 0 tPA 2 UPA A R ERT RS Y 9 F9 7 E
N e S SRR ML R o Y S SR x ) EE N P L2

V“p“( R4

PAs o REEUR A B K o S5 A5TASPE B A P Mo L g vy B A 2 R0

‘Ilﬁh-

i = BBBAf § iz PAsi £ & & 4 - ¥ Neuroserpinc & PAs #r
A= &5 L BBBiEH o

i fe- P FRA Gk SR EREURAIL S AR R L E BRI 4

e
ga
NN
<k
et

D e T % O~ BT 02 0 @ PAS ehden A

MMP-9 ¥ 1/ 5w 2 -¢ fRAl 5% SLlkEeans 2 > @ 9 w 2k7% 21 (Paul et al.,
1998; Leppert et al., 2000) - # ip] CSF chd-v k& 7 2 £ 5 & » Hnw
FH A2 Tk kLR R R F] CNS Lk o Yii (1976) 5% 5 47 2 &

}% \?\n B—‘ﬂ;ﬁ“T&‘i\m“J"—’ ®= :T,]v}n“‘nwr m}]i:, A — 8- A e CSF }w /E
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BRKEF - 257 %% K > albendazole ~ PAs #r#|# 2 albendazole-PAs

v
AR & e BRSO R R AR Bk T 9 B0 g R TR R
Z_ " %?Kmpﬂ Eie n REcE 0 Aa o Aok H R PASEFAIRIISR PR

A 2 ” 2

AR e B SR HT R BR B & ¢ albumin 7 & gt B2 RE

‘m
-n\:p

B2 2N mv%z BilMe @ BEET A B v%’ LMY g - BER
ik o F 0 AR T A AR S PAS AR Uk R -P fRA Tk SR

REePBELR: o
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4L 2N by 2d 2%
7 4\0'—7‘ = Fia

d Ry etk o 3R PAS B L Gk AR AAH ] L
# =~ BBBdp s 5 8 RApREIE 0 &4 NS & PAs#rd | v P & 5 i< BBB

dE P R ek o 10 BALBICREELR 4 L A MG iR
% &g or > Albendazole &2 PAs #r4|&iR & o f o8 Bl i Rk &2 5 5 7
albumin 3 £ chvt iE 2 R ]2 Fdt g iy ok SRECE PR
(P<0.01) - * »z% #i Albendazole ¢ PAs #r | B s & o ipdt 5% A
TR KA RARE SEEY ST Albendazole ;5% ¢+ > & le $
Albendazole 75 7 & € &5 PAsHr#4|# - izfa i@ * albendazole-PAs #r

MR £ i ko T R ISR R L AR R
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Fig. 1 Haematoxylin-eosin staining of inflammatory cells in the subarachnoid
space. (a) The uninfected control has normal meninges and almost no
leucocytes in the subarachnoid space. (b) The subarachnoid space of mice
infected with A. cantonensis showing many leukocytes accumulation (arrow).
(c) Treatment with PAI inhibitor significantly decreased the leukocyte numbers
(arrow).
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Fig. 2 Correlation of aloumin CSF/serum with plasminogen activators (PA)
intensity. Albumin correlated significantly (*P < 0.05) with the tPA (a) or uPA
(b) intensity using the Spearman’s ranking correlation test.
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Fig. 3 Correlation of CSF eosinophil count with plasminogen activators (PA)
intensity. CSF eosinophil count correlated significantly (*P < 0.05) with the
tPA (a) or uPA (b) intensity using the Spearman’s ranking correlation test.
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Fig. 5 Changes in the eosinophil counts. Eosinophils were significantly
increased (*P < 0.05) in the mice infected with A. cantonensis (AC) compared
to uninfected mice (control). The inflammatory cells were moderately reduced
by the individual use of albendazole (ABZ) (*P < 0.05), PAs inhibitor (*P <
0.05) or co-therapy with albendazole- PAs inhibitor (**P < 0.01). In
combination the agents showed a marked reduction of the eosinophil cell. The
solid columns represent the numbers of eosinophil, the range bars indicate
standard error of the mean.
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Fig. 4 Changes in the albumin CSF/serum. albumin CSF/serum were
significantly increased (*P < 0.05) in the mice infected with A. cantonensis (AC)
compared to uninfected mice (control). The albumin CSF/serum were
moderately reduced by the individual use of albendazole (ABZ) (*P < 0.05),
PAs inhibitor (*P < 0.05) or co-therapy with albendazole- PAs inhibitor (**P <
0.01). In combination the agents showed a marked reduction of the aloumin
CSF/serum. The solid columns represent the albumin CSF/serum, the range

bars indicate standard error of the mean.
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Fig. 6 Influence of treatment on tPA and uPA protein levels in the brain. (a) The
protein levels of tPA and uPA in brain. (b) tPA and uPA were significantly
increased (*P<0.05) in the CSF of mice infected with Angiostrongylus
cantonensis (Infected) compared with uninfected control mice. Albendazole
(ABZ) alone (*P<0.05), plasminogen activators inhibitor (PAI) alone (*P<0.05)
or albendazole/ plasminogen activators inhibitor (ABZ+PAl) co-therapy
(**P<0.01) significantly reduced the protein levels of tPA and uPA.
Quantitative analysis of tPA and uPA protein levels were performed using a
computer-assisted imaging densitometer system.
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Fig. 7 Influence of treatment on tPA and uPA protein levels in the CSF. (a) The
protein levels of tPA and uPA in CSF. (b) tPA and uPA were significantly
increased (*P<0.05) in the CSF of mice infected with Angiostrongylus
cantonensis (Infected) compared with uninfected control mice. Plasminogen
activators inhibitor (PAI) alone (*P<0.05) or albendazole/ plasminogen
activators inhibitor (ABZ+PAl) co-therapy (*P<0.01) were significantly
reduced the protein levels of tPA, Albendazole (ABZ) alone was no significant
effect (*P>0.05). Albendazole (ABZ) alone (*P<0.05), plasminogen activators
inhibitor (PAI) alone (*P<0.05) or albendazole/ plasminogen activators
inhibitor (ABZ+PAI) co-therapy (**P<0.01) significantly reduced the protein
levels of uPA. Quantitative analysis of tPA and uPA protein levels were
performed using a computer-assisted imaging densitometer system.
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Fig. 8 Influence of treatment on tPA and uPA activity in brain. (a) The activity
of tPA and uPA in brain. (b) The activity of tPA and uPA were significantly
increased (*P<0.05) in brain of mice infected with Angiostrongylus cantonensis
(Infected) compared with uninfected control mice. Plasminogen activators
inhibitor (PAI) alone (*P<0.05) or albendazole/ plasminogen activators
inhibitor (ABZ+PAI) co-therapy (*P<0.05) were significantly reduced the
activirt of tPA, Albendazole (ABZ) alone was no significant effect (*P>0.05).
Albendazole (ABZ) alone (*P<0.05), plasminogen activators inhibitor (PAI)
alone (*P<0.05) or albendazole/ plasminogen activators inhibitor (ABZ+PAl)
co-therapy (**P<0.01) significantly reduced the activity of uPA. Quantitative
analysis of tPA and uPA protein levels were performed using a computer-
assisted imaging densitometer system.
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Fig. 9 Influence of treatment on tPA and uPA activity in CSF. (a) The activity
of tPA and uPA in CSF. (b) The activity of tPA and uPA were significantly
increased (*P<0.05) in brain of mice infected with Angiostrongylus cantonensis
(Infected) compared with uninfected control mice. Plasminogen activators
inhibitor (PAI) alone (*P<0.05) or albendazole/ plasminogen activators
inhibitor (ABZ+PAI) co-therapy (*P<0.05) were significantly reduced the
activirt of tPA, Albendazole (ABZ) alone was no significant effect (*P>0.05).
Albendazole (ABZ) alone (*P<0.05), plasminogen activators inhibitor (PAI)
alone (*P<0.05) or albendazole/ plasminogen activators inhibitor (ABZ+PAl)
co-therapy (**P<0.01) significantly reduced the activity of uPA. Quantitative
analysis of tPA and uPA protein levels were performed using a computer-
assisted imaging densitometer system.
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