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ABSTRACT Mebendazole (Meb), salbendazole
(Alb) or albendazole sulfoxide (AIBSO) were taken -
rapidly in vitro by secondary cysté of Echinococcus
granulosus removed out from mice infected with
protoscoleces 89 months previously. The amounts
of the drugs taken by the cysts were spparently in-
creased followed by exposure of the cysts to the drugs
at 10 ug - mI™'. The Alb penctrated into the cysts was
distributed mainly in ¢yst wall, whereas the content
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of Meb in cyst wall was twice as much as that in cyst
fluid. The distributions of AbSO in cyst wall and
cyst fluid were similar. When the cysts in the medium
were exposed to Alb, some AlbSO and albendazole
sulphone werc detected in both cyst wall and cyst
flmd, indicating that a part of Alb was metabolized
by the eysts. In another experiment cysts exposed to
the drug for 2 h were transferred to the medium with-
out the drug for another 24 h. The relcase rates of the
3 drugs from the cysts were alike. In 1-2 h after
transfer about 65—70% of the drugs absorbed by the
cysts previously werc released. Twenty—four hours
after exposure the release rates increased to 75—85%,
and the release of the drugs from the cyst wall was
somewhat faster than that from cyst fluid.

KEY WORDS Echinococcus;
albendazole; albendazole sulfoxide

mebendazale:

HE AR R AR R A S
# Mecb, Alb f1 AIbSO. HARKAWkENINE
i m. WA Alb TR E BT, Mcb &
BN IBAREBAE 1 &, ™ ALSO 577
PP PR WO, SRR SRR oy B B
Alb LB 9 AIbSO S, EXHANIEIRE D, AR
BEE BT R A R 3 R nEp s b S 4.

FWR  BERE WEA; RFIEIKM RTAEK
A R

R SER 0 S 2 B AT E AT A BB
RIS RET OB, HAMEES ik, B
Z @ FATA M R AR LY, HlER
ke, YT EMN BN EIEREA
m¥E LERHAABRKETE, BB AWMAZ
PIT S — A HEEE. ATEEM (Meb)sk
B 3 1K 0 (ATb)IE 5T 80 B BEER B 55 (B0 A 7%)
B, X EE L AT A S B e — el
B0 AW RERIMIREHE T, MESR
BRI 2 P AR R REER B I X 3 R FE DR 2524
RHEA SRR 5 AEH BRI T AU B T £ duiR
.

MATERIALS AND METHODS

WEDR AT ARBREE F RGN

BT AERTELYHER, DAHTE
R, B S00W. ol FEERE B
0.25ug - ml”' 5, B 4C H4RFE. WBUTAE
A, AFEETEHEBHBSSHELYE
#S-8 ¥ ke, HPal R LUEERD.

MR OB 201 SD 2 gAY NIH ME#E/
B, R ip LARFEL¥ 2000 H. 8124+ A
B, BEBELE, ARBARAESA
0.5—-1.0 cm MIZER BRER BRI TE5 JT.

Bl Meb f1 Alb S 5B LHEZH
Tk WF5E B AIBL M T2 WAy, B Rk ng
A W B A M TF BR (A 1bSOY R 5 — 4K,
B 3R M (ATDSP) A BT & IR, Meb,
Alb 1 AISO M —HERBEEMH. B0
RPMI 1640 BEEHTRE. HIMERBR
MAERMPRANOEEEERELTT
H 5R).

HhEEFE  BE 20% /0 MFET RPMI
1640 EEFBMAFTEER. EBRE 500
U m” MREHEE BO2S ug - ml™'. e 22
mm x 100 mm B3 EHF., MA LAERER
4.9 ml, HBEA -5 THMNREE, £F
5% CO, 1 ATCARBEHA FHHF 1 h, HETIA
Mch, Alb = A1bSO ZH# 0.1 ml, #XMEEN 2
10 pg - ml”, HTFRERFNEG, BE
IR, AKSH HBSS ek 3 . A
FREEHE. KESHREBETHEKE.

HHEEMNE % Bogan A Marriner iy
) S wk o 20 {15 0 1) o8 5B AH T I O
T, HDELIERE 0.2—1.0 m] SR FEBES]H 0.8
ml, jMA PIIRY Meb(ME Alb, AlIbSO
AlIbSP) 0.3 ug. =B AILSO(ME Meb) 0.3 ug,
BakE, BMARKBENNZEZE 1.5ml,
EHREBRHNESE LBHE 1 min, 1700x ¢ B~ 5
min, REWREVHE, SEFERPIKE,
SHEFHNIE. £ OTKBTRES KT
FLBRZER, HEDIMAFRE 200 1, BEES
B, FFE 20 o HEEE. BT BO R RO AH 5 16 (Y

N
<
X
C
O
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K LA-6A, @i R 15em, &
ODS 5 um, W31 A 48%F ® / H,0(F
HCIO, 0.6 gl mI™'). MK K H 292 nm,
i Pras R B RAA BLACBHLHE T H1.

RESULTS

HaEA

Meb: 74 Meb 2 up - ml™' #93% F bk
3 0.25 h [FEIE Meb A EE, 4-24 1 s
FrE, SEM22-30p -7 HAREN
Meb £ 4141 57 i (3] P o & B 39.7-56.5%.
Meb #I¥ BN 10 pg - mi™ B, 8 TIFHE
-24h HEBA 71-80ug- g, Wik A
FEi i) PEEE & B A9 34.2-50.0% (Tab 1).
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Alb: ZE& Alb 2 ug - ml™" AU FERE b8
% 0.25-24h, BMEEKN Alb BN 05-1.1
pg- g, BRMAVENENRARESENYN
40-41.7%, HABMEHIS Alb B BN
AlbSO, ZE L#EBMEMN,. W AILSO K
H055-10pug- g, BRH ABSO SELEE
FEH 2 h PR, I 4-24h, HEENRE
i A P A R A 89-160%. Alb WHEEEH 10
ag- w7 B, WEM AL EETEFE1-24h
REFME, H1.10-57pug g, HENER
ROBERL Alb SR VBB 4.5-188%. ZEHY
FEHK 2h A, BWEMK ADSO RN 2.2-5.7

spge g, WM ADM 012-26pug- g M.

4-24h 5, T AbSO &SRB LIT RIETF

Tab 1. Mebendazole contents In Eckingcoceus granulosus cyst wall (CW, g - g ") and cyst fluid (CF, pg - ml™).

xt SD.
Time of Mebendazole 2 ug - ml™ Mebendazole 10 pg - ml™
exposure, h cwW CF Ccw CF
025 1.7 0.7 (6) 0.42+ 0.09 (6) 5310.4(8) 0.5+0.4 (%)
0.5 1.440.7 (6) 0.75£0.17 {(6) 55122(7) 0910.5(9)
1 2.410.7(4) 1.01£0.20(6) 7.9+ 2.8 (9) 141 1.2(9)
2 ’ 1.4+ 0.9 (6) 1.37£0.19 (6) TEL1.7(9) 2.6+ 0.6 (9
4 2.5+ 0.6 (6) 1.07£0.19 (6) 712 4.5(6) 3.110.4(6)
B 3.0£0.6(5) 1.2 £0.4 (5) B.012.2(6) 1.510.9(6)
16 2.210.4(6) 1.61£0.13(5) 7.5+£3.3(8) 161 1.4(9)
24 2.61 0.6 (6) 1.5 £04 (6) 741 25(8) 3.7+0.6(9)

MNumber of cysts in parentheses.

Tab 1.

Albendazole (Alb) and albendazole sulfoxlde (AIbSO) comtents im Echinococcus gramelosus cyst wall

{CW. ug-g ") and cyst Nuld (CF, ug - mI') after exposare to Alb. a—5-10; £+ SD,

Time of Albendazole 2 pg - mI™" Albendazole 10 ug - mi™"

€Xposure Alb content AlbSO content Alb content AlbSO content
(h) Cw CF CW CF Ccw CF CW CF
0.25 05 £05 0021002 1.1 208 031002 012016 002002 22102 0521000
0.5 07 05 001001 1.1 £1.3 0021001 1.0 £08 0.10+0.10 57x1.7 203013
1 16 07 0.11x005 10 209 004zx002 1.1 0.5 0.0710.5 56109 26 1.3
2 1.1 0.5 0221005 08 205 006003 26 1.1 0.13+0.12 4.31+0.7 3.0 05
4 07 x03 0.18x0.10 0553005 088x0.18 38 08 0.28x0.11 3807 32 08
8 059+0.11 0231003 070£0.18 0.71x0.11 48 10 09 0.5 34x1.1 s 1.3
16 0881+0.13 020X0.03 081010 051011 57 1.6 05010324 3407 4.1 1073
24 0601016 025+009 0731013 09 £04 49 £21 0224010 23+0S5 2.3 204
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Tab 3. Albeadazole sulfoxide {AIBSO) and albendazole salphone {AIbSP) contents in Echinococcus granulosus cye
wall (CW, ug - g ")-and cyst fluld {CF. ug - ml™) after exposure te AILSO. n=6-14; 1t SD.

Time of Albendazole sulfoxide 2 ug - ml™
cxposure AlbSO content AlBSP content
(h) Ccw CF CwW CF

025 0.4710.01

0.17£0.10 0.0210.04 0.0210.01
0.5 0.51£0.14 0.256f0.08 0021004 0.0310.01

Albendazole sulfoxide 10 gg + ml™

AlbSC content AlbSP content
Cw CF CW CF
22+08 0331015 0241006 00510.04

18105 049%021 0271008 0071003

1 0.93+0.19 0371014 0021002 006+00x 27+08 09 03 0341013 0.10%0.03
z 0.5610.17 0821015 - 0091002 26+12 1.8 206 031x019 0371037
4 085017 1251017 0171003 0122002 33x10 319 £22 0262013 0392011}
L] 0.57+0.27 08 04 0081005 0061005 24%+10 38 £1.6 0181007 0291011
16 0.55+0.08 1.5 203 0071004 0.15X004 2606 316 13 0221006 027X014
29 0.85+0.08 1.6710.10 0.10+0.02z 0.18+0.03 27:12 43 £21 0.28£025 0251009

Alb B)(Tab 2). FELEMEIHN,. Alb FEAEL
B ATLSP R REERE.

AlbSO: FEE ALSO 2 pg» ml™ B4IGH
WA IE 0.25-24 h, WEM ALSO SHE K
047093 pug-g™. FERMHEM 1A, BWHY
AbSO A M A HEHEBES ED
36.2-51.0%, 2-24h 2 140-273%. B F
S REEAM ALSO 7T £ N W ALH K
AbSP, MEBEAMBRPHELH RS
AIbSP. ZEE ALSO 10 pg - ml™ HUIEFEH P
A 025-24 h, JWHH ABSO X B A
1.8-33 ug+ g, HE3E 0252 b & W
AIbSO & ROy M i Al |- |y 150-
69.2%, B 4-24h MK 118—-159%. #E
LaREm Py, BEEBEA W AT AIBSP & B
AbSO 2 ag - mi” ARRE, B 0.183-0.34
pg > g 1 0.05-0.39 pg - ml™' (Tab 3).

por; PN L ok

Meb: R MER S BAE S Meb 10 pg -
mi™ FIEFE W RIS 2 h MBS RX
929 pg+ g BELAERBHER L h
fa. PR Meb B RE X 69.5%, 16h /5
ik 84.3%, 24h J5H90.1%. HBH2h 5, B
BOEROY Meb ROV H A B 41.2%, 16h
ERBI 61.6%, 24 h Wl 77.3% (Fig 1).

Alb: TEX Alb 10 pg ~ g™ ISR I

0
X
8 \ Mebendazole
[
T4
= _ I
= 2 0—__.____; P —
o ol e $=%
© x
Teg J_ f? Albendazole
o - 3 «
= ‘_*-*———__,.“_-—_9\
g o D e 2
x .
».-.gq 2 % Albendazole
] sulfoxide
2 e
-\D
~, ,\-‘_"“E:g
(1L 1 1 T L '
[¢] 1 2 4 16 24
Time after transfer, h
Filg 1. Release of wmecbendazole, albemdazole or

slbendazole sulfoxlde after tramsfer of Echinococeus
grarulosus, which had been prevlously exposed to ome
of the drugs ot 10 ug - mI”" for 2 h, to the medium
without the drug. n=4; xt SD. cyst wall {x),
cyst fluid (@); im albendarole, {(O) represents due
contents of albemdazole sulfoxide 1n cyst wall,

F2hjE. BEMN ALM ABSO FTRE N
2.68 F 215 ug « g, BETLHIHRE PRI
2h, PEEEM A BB RN 63.0%. 24h B H
83.2%. AIbSO 1h TR Bk 64.6%, 24h
ik 80.4%. BHPH AL B BB SE. 1
F 24h SBMEN 72% (Fig 1).
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AlbSO: ZE& ABSO 10 ug - ml™" A9HE3E
BhHEFE2h G, WEMN ALSO §EH 2.29
Hge g, BELIEABIEELLNG BR
B 659%, 16-24 h fFik 83.4-87.3%. B
HHR M ABSO BRIUEBRER, 16-240 T8
TR 73.5-76.8% (Fig 1).

DISCUSSION

AP E SRR, NRASEE TR
R WA Meb, Alb 1 AIbSO BHIIEA S HR
RIS nf B8R )8R Sek e BWX Meb F1
Alb M HEABEF. X AIGSO HIiB A B E—
s, NDEAR Meb K Alb XEA i WEE,
A B AIbSO 78 2% B 5 20 3 i 4 1 4
h: 38 BEMAE AL Rk ABSO Bk
F1, BF#—¥EH# AIbSO % AbSP KRS
NEH: VEAILYAEFRE D, BNk
o B B 2L B Meb, Alb 5 AIbSO,
ERAHERERMNE. LI LR EH, @A
R R WM R H R AR, B eE
HWBET HEMAEARA. ERFEKA. B
TRIEEHHBEWHRBMERNOF Y, 13
EAF RN ESA -, FHABIOY
BHEBAXNER, MBENEHILRHALY
HABRM—IEERERY. BENRMER
B, EFEGAR T, SRR
R Meb ¥ EBRIE. B Alb H Albso 57
mf, WEESEHEIEBEMN ABSO, W
AILSP RV 2EHEH). B, GRS
Yok, A A 2520 BB P S B T4 B R Y
BEA 8. 0 — J7 W AR B S0 R R sk o 3
Meb B, /Bl ig AIbJ5, M ey Alb BZy
HM. 80%LL b E BB R AILSO. KA

= 371 »

HAPFRR B MR EER AIBSO. BHTH
R ER B A LI AL 9B . B, R
Alb Ei7ET, TR EEFEAERORIAEY
AlIbSO.
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