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Effect of mebendazole and praziguantel on glucosephosphate isomerase and
glyceraldehydephosphate dehydrogenase in Echinococcus granulosus cyst wall

harbored in mice
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AIM: To study effects of antihydstid drugs on
glucosephosphate isomerase { GP1)} and glycer-
aldehydephosphate dehydrogenase ( GAPDH) in
Echinococcus granulosus cyst wall. METHODS:
Mice infected with the parasite for 8§ — 10 months
were treated ig with mebendazole (Meb) or
praziquantel (Pra}. The activities of GPI and
GAPDH in the cysts were measured by the
formation of NADH or NADPH. RESULTS: GPI
activity in the cyst well was 197 + 103 U, while
that of GAPDH was 25 £ 13 U. When infected
mice were treated ig with Meb 25 — 50 mg-kg™!
«d™! for 7 — 14 d, no apparent effect on the
GAPDH activity in the cyst was found. In mice
treated ig with praziquantel {Pra) 500 mg* kg™!
«d™! for 14 d, the GAPDH activity in the cyst wall
was inhibited by 26.5 % . As to GPI activity only
the group treated ig with Meh 25 mg-kg™'-d ™! for
14 d showed 33.2 % inhibition of the enzyme in the
collapsed cyst wall. CONCLUSION: GPI and
GAPDH are not the major targets attacked by the
antihydatid drug-
Our previous paper showed that ia
Echirocorcus granulosus cysts the major pathways
is glycolysis and that
and albendazole exhibited

for glucose metabolism
mebendazole ( Meb )
marked inhibition of pyruvate kinase of the cyst
wall, while praziquantel {Pra} had no effect,
indreating the coincidence with the in wrvo efficacy

[”. In

of the 3 drugs in treatment of infected mice
this study glyceraldebhydephosphare dehydrogenase

{GAPDH) and glucosephosphate isomerase { GPI)}
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were determined.

MATERIALS AND METHODS

Parasite  Cyst fluid containing protoscoleces collected
aseptically from sheep naturally infected with E granulosus
was added benzylpenicillin 5 ~ [0° [U- L7,
#» 10° 1U-L"", and amphotericin 0,25 mg-L "', and kepr ac
4 °C. Before incculation, the protoscoleces were washed
with Hanks" balanced salt solution (HBSS) for 5 — 8 rtimes.

Mice Kunming strain § mice, weighing 20 £ 5 2 ¢
Afer 8 -
10 months groups of 3 — S5 mice were treated by intragastric
gavage (ig) with Meb 25 -~ 50 mg kg™ '*d"'x 7~ 14 d, or
Pre 500 mg-kg '+d™" <14 d.

Drogs and reagents Meb and Pra were the products of
Shanghai Institure of Pharmaceurical 1ndustry and Shanghai
Meb and Pra were
suspended in 1 % tragacanch at respective concentrations of
2.5-5 gL " and 50 gL', Substrates for measurement
of GAPDH and GPl activities, glyceraldehydephosphare
(GAP) and fructose-6-phosphate were the products of Sigma.
Coenzymes NAD { purity >90 % ) and NADP were the
products of Shanghai Dongfeng Biechemical Technigue Co and
Sigma Co, respectively.

streptomycin 3

were each inoculared ip with 2000 protoscoleces,

6th pharmaceutical Factory. respectively.

Other reagents were AR.

Preparation of cvst wall homogenate At 24 h after the
last medication. collapsed cysts without fluid and full cvsis
filled with fluid were collected rapidly from the peritoneal
cavity and placed in ice hath. After the endocysts were
separated and the fluid was removed wich fileer paper, about
200 mg of the cyst wall were homogenized in 1.0 ml. distilled
After centrifugation ([000 = g, 4 T, 1
h). the supernatant was stored at 4 T for use.

Measurement of GAPDH The tvobe containing NAD

and cyst wall hormogenate was preincubated at 25 C for 5 min

water in ice bath.

and the absorbance at 340 nm was recorded.  The substrate
GAP was added and the enzyme activity was assayed by the
formation of NADH'Y,

Measurement of GPI  The 1ube containing the subsirate
F6P and NADP was preincubated at 30 T for 5 mimn and the
cyst homogenate 0.2 ml. was added. The absurbance at 340
nm was recorded in 10 s after addivion of the homogenare.

The enzyme activity was measured by the formation of
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NADPH'!
The prutein m the supernatant of the cvst hamogenace
was measured colormetricallyt®

Statistics The ¢ tesl was used.

RESULTS

The GAPDH activity in the cyst wall was [6.6
~33.8 U with an avetage of 25213 U (n =106},
while GPI activity was 142 — 295 U with an average
of 197 =103 U (» =105).

When infected mice were treated ig with Meh
25 mg kg '-d'for 7- 14 d, the GAPDH in both
full and collapsed cvst walls were similar to that of
the corresponding control.  In mice treated ig with
Meb 50 mg+kg " 1+d "' for 7 d, the GAPDH activity
was slightly increased { P > 0.05 ws the control ).
When Pra 500 mg-kg '-d ' ~ 4 d was given to
the infected mice. the GAPDH activity in the cyst
wall was reduced vs the control (Tab 1}.

Only the mice treated with Meb 25 mg-kg™"
*d 1> 14 d showed an inhibition of GPI activity in
the collapsed cyst wall {Tab 1},

DISCUSSION

Although there have been studied on glycolysis

. no studies have

of E granulosus protoscoleces.["
been carried out on the glycolytic enzymes of E

grunulosus cyst wall.  Although the presence of

Tab 1.

both GPI and GAPDH the

protascaces of E grunulosus and in the cyst wall,

was confirmed in
they differ in their activities, suggesting that there
are differences in funcrion of the glycolytic pathway
between the cyst wall and protoscoleces of E
granulosus .

Our results showed that in the cyst wall of E
granulosus higher enzyme activity was seen in GPI
and less in GAPDDH. Only the enzyme activity in
collapsed cyst wall of Meb 25 mg+kg '+d™ '~ 14 d
group showed significant inhibition. Besides, Meb
exhibited no apparent effect on GAPDH in the cyst
while to be
GAPDH, but which was not consistent with the
efficacy of Pra. Therefore, it is seemingly probable
that the GPI and GAPDH of the c¢yst wall of E
the
attacked by effective antihydatid drug.

wall, Pra appeared effective on

grannfosus might not be target enzymes
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Number of samples in parentheses. ¥t 5. *P>0.05, *P<0.05 vs control,
Drug/ . GE\PI[)I—I activity ] — GP‘I activity
'kg'l 'dfl Cy't ) orrmatton o e ormation 0 e
L ’ NADH 1 pmol *min " Im’;,:“"“ NADPH 1 femol*min ™" I“h;];;t”“
‘mg protem /mg protewn
Control Full W15 (2N - 169 £64 (27 -
Meb 25 « 7 Full 4 +13 (27" 14.3 208 £ 100 (26)°
Collapsed 2249 (113 21.4 151+60 (11)" 10.7
Contrel Full 1717 (33) - 142 £ 55 (33} -
Meh 25 - 14 Full 1919 {33} - 152 £73 {31y
Collapsed le+7 (27" 5.9 109 £ 43 {2N° 33.2
Control Fuli 23+9 (20 - 200 £ 55 (20) -
Meb 30 « 7 Full 9+ 11 (200" - 2101 70 (19" -
Collapsed 2R+ 10 (203" - 225+ 83 (20) -
Control Full 39+ 14 926) - 295+ 133 (25 -
Pra 500 - 14 Full 25+ 100 {34)® 16.5 304 = 137 (32)° -
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AIM: To study the antioxidative and iron chelating
activities of phenylpropancid glycosides { PPG )
isolated from a Chinese herb Pedicularis striata.
METHODS: Antoxidative effects of PPG on lipid
peroxidation induced by FeS0,-edetic acid in linoleic
acid were measured by thiobarbituric acid method.
Chelating activities of PPG for Fe2* were tested by
differential spectrum method. RESULTS: The
reaction rates { Asy *min ') of lipid peroxidation
were 0.0046 in the control, 0.0021 in verbascoside
group, and 0.0008 in isoverbascoside group. The
chelating activity of isoverbescoside was 2-fold
"Project partly supported by the Natianal Natural Seence Foundation
of Chuna, Mo 38970238, and partly by the Stste Key Laboratory of
Applied Organic Chemistry
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stronger than that of verbascoside.
verbascoside showed neither antioxidative nor
chelating activities. CONCLUSION: The inhibi-
tory effects of PPG with phenolic hydroxy groups on
lipid peroxidation are owing to their chelating
properties. Under physiclogical condition PPG-
Fe** chelates are sufficiently stable. Thus PPG are
able to inhibit the Fe?* -dependent lipid peroxidation
in vivo through chelating Fe?* and exhibit their
therapeutic potential by the same mechanism in
vitro.

Permethyl

Phenylpropanoid derivatives existing in plants
were used as antibiotics. ultraviolet protectants, and

bl Phenvlpropanoid glvcosides

insect repellents

( PPG ) exhibited
antiplatelet aggregation'*) and inhibition of leutriene

antibiotic'? ,  antiviral'®,

B, formation'®’.  We found PPG possessed scaveng-

ing effects on superoxide'®’, inhibition on lipid

L7.

peroxidation and protection against oxidative
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