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Effects of mebendazole, albendazole, and praziquantel on glutathione
S-transferase and superoxide dismutase of Echinococcus granulosus cyst

wall harbored in mice

FENG Jian-Jun. GUO Hui-Fang, YAO Min-Yi, XIAO Shu-Hua'
(Institute of Parasitic Diseases, Chinese Academy of Preventive Medicine. WHO Collaborating
Centre for Malarias Schistosomiasis and Filariasis, Shanghai 200025, China)

AIM: To explore the existence of glutathione
S-transferase (GSTJ) and supercxide dismu-
tase (SOD) in Echinococcus granulosus cyst,
and the effect of anthydatid drugs on these 2
enzymes , mice infected with E granulosus pro-
toscoleces for 10 — 12 months were used.
METHODS: The activity of GST was mea-
sured by conjugation rate of 1-chloro-2,4-dini-
trobenzene with glutathione (reduced formj,
while the activity of SOD was measured by a
modified autoxidation of 1, 2, 3-trihydroxy-
benzene method. RESULTS: Activities of
both GST and SOD in the cyst wall were 12. 3
+ 4.3 to 13. 5+ 4.8 pmol min™'/mg protein

and 4.44+2.9to 6.13 1.4 U min~'/mg pro- -

tein. respectively. When infected mice were
treated ig with mebendazole (Meb) 25 mg
kg™' d7' for 14 d, the GST activity of both
collapsed and full cyst walls were inhibitied by
30.1 % and 26. 8 % . respectively. Whereas
SOD activity of the cyst walls were activated
by 105 % —163 ¥%. Albendazole 300 mg kg!
d™'for 14 d and praziquantel 500 mg kg™’ d™’
for 14 d had no apparent effect on both GST
and SOD of E granulosus cyst wall,
CONCLUSION: The results suggested that
the inhibition of GST activity in the cyst wall
induced by Meb might damage the defence
system of the parasite.
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In studying the mode of action of anti-
hydatid drugs, a major problem concerning
whether the failure of chemotherapy is due to
permeability barrier or detoxifying system of
Echinococcus granulosus cyst remains to be
solved. Despite the importance of the detaxi-
fying system of E granulosus cyst, very little
is known about this aspect. The purpose of
this study was ta explore the existence of glu-
tathione S-transferase (GST)} and superoxide
dismutase (SOD) in the cyst and to determine
the effects of mebendazole (Meb), albenda-
zole (Alb). and praziquantel (Pra) on the

GST and SOD in the cyst wall.

MATERIALS AND METHODS

Parasites Cyst fluid containing protoscoleces of
E granuiosus was collected aseptically from hydatid
cysts harbored in naturally infected sheep in Xinjiang
Uighur Autonornous Region. After adding penicillin
5.10° U L™7, streptomycin 5% 10° U L™', and am-
photericin B 0. 25 mg L', the cyst fluid was stored at
4 C. The protoscoleces in the cyst fluid were used
for inoculetion™’,

Mice Kunming strain £, 4 mice. weighing 20
+5 2 g (r=170) were inoculated ip with 2000 proto-
scoleces. Mice were maintained on a rodent feed and
water ad £b. Starting at 10— 12 months after inocu-
lation, groups of 3 —4 mice each were treated ig with
Meb 25— 50 mg kg™ d™* X 7—14 d, Alb 300 mg kg ™!
d7'X14d, or Pra 500 mg kg™'d™' X 14 d.

Drugs and reagents Meb. Alb. and Pra were

the products of Shanghai Institute of Pharmaceutical
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Industrial Research. Hangzhou Pharmaceutical Facta-
rv. and Shanghai Ath Pharmaceutical Factory ., respec-
1-Chiore-2, A-dinitrebenzene (CDMNB: and
glutathione ¢ reduced form ' were the products of
Sigma Chemical Co. and 1.2, 3-trihydroxybenzene was
the pradact of Zunyi 2nd Cbem.lc'a[ Factory. (Other

tively,

reagents were of AR grade,

Preparation of c¥st wall homogenate Each group
of mice treated were killed by blood letring at 24 h
after the last medication. Five to 8 cysts withour flu
i and 5—8& full cysts filled with fluid of each group
were barvested rapidly from the peritoneal cavity and
placed in ice baths. After the endocysts were separat-
ed and the fluid was remaved by blotting with filter
paper.
glass homogenizer containing 1. 5 mL phosphate butfer
(0. 1 mal L™, pH 6.5} in ice bath.
was centrifluged (10004 g at 4 C for 20 min} and the

The cyst wall 200 mg were homogenized in a
The horogenate
supernatant was stoted at 4 C befare use.

The activity of GST was
measured by conjugation of GST with glutathicne (re-

GST measurement

duced form)®” with some medifications : the test tube
centaining CDNEB and glutathione 0.1 mol L™"in a vol-
ume of 3 ml was preincubated at 30 T for 15 min.
Cyst wall homogenate supernatant (0.2 mL) was
added and the absorbance at 340 nm was measured 10
s larer. At 5 min after further incubation the ab-
sorbance was measured again. One unit of enzyme ac-
tivity represented the conjugation of 1 pmol CDNB
with glurathione min™'/mg protein, ie, GST =A0D,,.
X 3. 2/5 ¥ (. 0096 « mg protein. ADDw: was the in-
crease in optical density at 340 nm 5 min after the start
of reaction; 3.2 was the rotal volume of reacrtion
systemr (mL ¥; the reaction time was 5 ming . 0H096
was the extinction coefficient of CDNE 1 pmol.

The activity of SOD was
measured by a meodified 1. 2. 3-trihydrexybenzene
methad ™.
phosphate buffer 0.1 mol L™ 1pH B. 2) were preincu-
bated at 30 C for 15 min. Then, 0.2 mL of 1,2, 3-
trihydroxybenzene 8 mmol L~ were added. to the

SOD messurement

Four test tubes containing 2. 7 mL each of

remaining cne. which served as a whereas the blank
coniral was add HCl 10 mmel L™'0.2 ml.. After 4
min the mean value of AOD,y berween 3 test rubes and
the blank conirol represenced the autoxidation rate of
1.2+ 3-rrthvdroxybenzene (AS).

Meantime, cyst wall bomegenate supernatant

(. 2 mL was added 1o the reaction system before
adding 1.2, 3-tribydroxvhenzene, and the AOQD,;: be-
1ween 1he supernatant tube and the blank control tube
served a3 autoxidation rate after adding the enzyme
AT
inhibition of 1 "¢ autoxidation rate of 1. 2. 3-

Omne urut of SO activity was calculared from

trihydroxybenzene nun™'/mg protem. ie.
LAS— AT AS ~ 4 (min) .« Protewn fmg) < 100

Protein measurement The protein in the cwst
wall homogenale supernatant was assayed by the

calorimetric method'~-.

RESULTS

GST When infected mice were treated ig
with Meb 25 mg kg ' d™' X 7 d, the GST ac-
tivities of the cyst walls of collapsed and full
cysts were 10. 222, {(expressed by conjuga-
tion of 1 pmol CDNB with glutathione reduced
form min"'/mg protein} and 13.6 +5. 8, re-
spectively . being slightly lower or similar o
that of the control. When the treatment
course was lengthened to 14 d. the GST activ-
ities of both collapsed and full cyst walls were
inhibited as compared to those of the control
with iphibitory rates of 30,1 4 and 26-8 %,
respectively.  Similar results were found in
infected mice treated ig with Meb 50 mg kg™
d"'» 7 d. but the difference between the cyst
walls ol full cyst group and the control was
not significant. In infected mice treated ig
with Alb 300 mg kg™'d™ ¥ 14 d ar Pra 500
mg kg™ 'd7! <14 d, the GST activities of cyst
walls of full cyst were nearly unchanged
(Tab 1).

80D When infected mice were treated ig
with Meb 25— 50 mg kg™* d™* ' <7—14 d, the
SOD actvities of cyst walls were higher than
those of corresponding controls  with  an
increase of 105 25— 163 %i. In mice treated
ig with Alb 300 mg kg='d~* <14 d or Pra 500
mg kg™ d7' <14 d, the SOD activities of the
cyst  walls

were similar to that of the

corresponding control (Tab 2).
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Tab 1. Effects of mebendazole. albendazole. and
praziquantel on glutathione S-transferase activity of
the cyst wall harhored in mice. X—s.

*P-0. 05, ‘P<{0.01 »s conirol.

GST activity/

Drug/! Status Conjugation of )
mghg=td~ P T of 1umalCDNE el
tested . . tion! ¥
“d eyst  with glutathione.
min~'/mg protein
Comntrol 20  Full 13.4£7.9 —
Meb 25 <7 19 Collapased 10.212.6" 23,4
30 Full 13.64+5.8 —
Control 25 Full 12.31+4. 3 —
Meb 25414 20 {ollapsed g.6+2. 8 30.1
26 Full 9.0%4, 3 26. 8
Comtrol 26 Full 13.414.3 —
Meb 50 <7 11 Collapased 7.143.0° 47.0
15 Full 10. 944, 0¥ 18.7
Control 31 Full 13.045.1 —
Alb 300 <14 35 Full 12.545.4° 4.0
Control *7  Full 13.5+4.8 —
Pra 500 .14 2% Full 12.3—6. 1" 8.0

Tab 2. Effects of mebendazole. nlbendazole, and
praziquantel on superoxide dismutase activity of the
cyst wall (full cyst) harbored in mice. £xs.
"P>0-05. “P<I0.01 rs control.

SOD activity/

Drug/ Inhibition of 1 %%
—1 4= Cuysts Sy Increase /

mg kg™'d tested autoxidation rate of v
% d 1.2.3-benzenetriol -

min~'/mg protein
Control 19 1.4=2.9 -
Meb 85 <7 58 9.6--6.5° 118
Control 29 5.9+5.6 —
Meb 25 <14 37 15. 51+13. 4° 163
Control 37 6.0f2.8 -
Meb 50 = 7 37 12. 3417, 4° 105
Contral 31 1. 920 —
Alb 300 <14 22 5.5+3. 2 11
Control 18 f.1+1.4 —
Pra 500,« 12 6.3%&1. 3 3

DISCUSSION

The results of our present study demon-
strated that both GST and SOD were present
in the E granulosus cyst wall. It is worthy to
be mentioned that the activities of both GST
and SOD were relatively high, suggesting an
effective protective mechanism against oxi-
dant. immune or chemotherapeutic attacks®™',
Our study indicated that Pra exhibited less ef-
fect on the cyst of £ granulosus revealing no
apparent action on GST and SOD in the cyst
wall. Interestingly, for 2 antihydatid benz-
imidazoles, Alb also exerted no effect on these
2 emzymes. In coatrast, Meb showed signifi-
cantly inhibitory effect on GST in the cyst
wall. The above-mentioned results might
accounting for. at least in part. difference in
antihydatid mechanism of the 2 benzimidazole
carbamates.

Brophy and Barrett'®' noted that GST is
one of the major detoxification systems found
in helminths because of lacking important cy-
tochrome P-450-dependent detoxification reac-
Although the exact function of GST in

the cyst wall is still unknown. the higher ac-

tions.

tivity of this enzyme shows its mmportance in
the cyst wall, Therefore, the inhibition of
GST activity induced by Meb might damage
the defensive system of the parasite.

The most important function of SOD i= to
eliminate the superoxide radical produced dur-
ing the metabolism of the living organism.
Therefore., SOD displays an important role in
detoxication inside the organism. The inter-
esting thing is that while the G5T activity of
the cyst was inhibited by Meb. the SOD activ-
ity . on contrast. was increased significantly to
more than one-fold as compared to the con-
trols.  Further investigations are necessary to
explain the mechanism of the observed activat-
ing effect of Meb on SOD activity of £ granu-
fosus cyst wall.
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