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cyst fluid of Echinococcus granulosus harbored in mice'
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ABSTRACT FEighteen and 23 FAA compo-
nents were detected in the cyst wall and cyst
fluid of E granulosus. respectively, by using
The concen-
trations of most of the determined FAA were

automatic amino acid analyzer.

higher in the cyst fluid than those in the cyst
wall, especially the taurine was 5-fold higher.
Mebendazole treatment resulted in an increase
in the concentration of alanine, valine, lysine,
and taurine in both cyst wall and cyst fluid.
the most notable being the alanine in the cyst
wall. The results are interpreted as a cou-
pling of glycolysis and amino acid metabolism,
FAA
metabolism in the mechanism of Meb action.

suggesting an  involvement  of
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Our previous studies on the effect of
mebendazole ( Meb 3} on the glucose
metabolism in the cyst wall of Echinococcus
granulosus indicated that Meb exhibited an in-
hibition on the activity of pyruvate kinase
(PK ). phosphoenclpyruvate carboxykinase
(PEPCK}™, ATPase™, and glucose trans-
port™. Despite a lack of inhibition on lactate
dehydrogenase of E granulosus. lactate con-
tent increased after Meb treatment™’. Since
E granulosus is glycophilic, it might utilize
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each glycogenic amino acid to derive glucose
and pyruvate which could result in lactate pro-
duction through lactate dehydrogenase.
Based on this viewpoint. we intend to analyze
the free amino acid (FAA) of E granulosus,
which might help to gain an insight into the
dynamic equilibrium between the FAA and
glucose metabolism. This study was to ob-
tain information on the biochemical differences
in the FAA composition between the cyst wall
and cyst fluid of E granulosus and on the

action of Meb on them.

MATERIALS AND METHODS

Parssite FProtoscoleces of E granulosus were ob-
tained from the sheep infected naturally with hydatid
cysts in Xinjiang Uygur Autoncmous Regicn. Cyst
fluid containing protoscoleces was collected aseptically
and stored at 4 T after addition of penicillin and strep-
tomyein 53 10° U«L™" each, and amphotericin B 0. 25
pgeml ™t
eyst fluid before inoculation was similar to that

The processing of the protoscoleces in the

described previously™.

Mice Kunming strain £ mice weighing 20+s 2
g (n=238) were inoculated ip with 2000 protoscoleces
and fed on conventional rodent diet and water ad 5.
At 11 months after infection. the treated groups of 5
—7 mice each were given ig with Meb 25 mg-kg™'
*d™!x14 d or 50 mgekgled X7 d.
ed infected mice served as control.

Drug Meb was the product of Shanghai Institute
A Meb sus-
pension was prepared with 1 % tragacanth and used
for intragastric gavage (ig).

Seven untreat-
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Sampling At 24 h after the last medication. the
mice were killed by bloodlerting. Intact cysts. turgid
or collapsed s 3— 8 mm int diamerer were removed {rom
rhe peritoneal cavity. The cyst fluid was obtained by
needle aspiration. The cyst wall was weighed for
preparing homoegenate with normal saline.  Sulphosal-
icylic acid (50 mg) was added. into 1 ml of eyst fluid or
cyst wall homogenate. The samples were képt at 4 €
for 1 b and rhen centrifuged atr 3000 X g for 30 min.
Irs supernatant was stored at — 20 C before use,
FAA in both cyst wall and cyst fluid was determined

by using LKB 4151 autematic amnine acid analyzer.
RESULTS

FAA compesition in cyst wall and cyst
fluid of the control group The cyst wall con-
tained 18 FAA. whereas the cyst fluid, 22
TAA. Of the FAA. taurine constituted the
major portion in the cyst wall, amounting to
16.7 % of the total FAA. The concentra-
tions of glutamine,

threcnine. serine,

glycine . alanine. citrulline, valine. methion-
ine, leucine, and isoleucine in the cyst fluid
were about 1—4 times higher than in the cyst
wall {Tab 1. 2).
cystine, S-alanine. arginine. and a-aminobu-

Aspartic arid . asparagine,

tyric acid were not deterted in the cyst wall
(Tab 1}. while glutamic acid was absent in
the cyst fluid. These results may reflect the
fact that E granulosus is an entity rich in FAA
and that the cyst fluid acts as both a reservoir
for FAA and a discharge pool for Meb and
metabolites.

FAA composition after Meb treatment
Cyst wall: When infected mice were treated
with Meb 25 mg+kg™'+d™" 14 d, the concen-
trations of alanine. tyrosine. phenylalanine,
and histidine increased 94.9 %, 46.7 %, and
48.1 % , respectively . whereas the concentra-
tions of glutamine and citrulline decreased
40.1 %4 and 44.7 %, respectively (Tab 1).

Tab 1. Free amine acid contents (pmol kg™ ') in cyst wall of Echinococeus granaloses. n—7, ¥ts. *P>>0.05. *P

<_0. 05, “P<0. M vs control

After intragastric gavage of mebendazole

Control 1 a1 -1, 11
Full eyst 25 mg-kg™':d7' X144 50 mg kg™l +dT X7 d
Full cyst Full cyst Collapsed cyst

Taurine 131141 024 1 388+1 056° 1 196+989" 2 139+1 085°
Threonine 272425 370+ 158" 328= 107" 437+ 65"
Serine 366105 275+ 06" 3724 100° 4881107
Glutamic acid 3584191 5244-233° 419+ 154" 965+ 385t
Glutamine 6841151 410=290" 455+ 189" 6191 284
Froline 4724387 192+ 128 5524+123° 4594 530"
Glycine 1 061+456 1 473+623" 15621447 2 3234607
Alanine 9551232 1 8624639 1 8394 500° 2 796 £ 441°
Citrulline 141138 78+ 48" 1514 35" 181 £ 75°
Valine 497+ 129 5114+ 188%° 666+ 126" 909193
Methiornine 128149 17947 136+ 24° 251+ 56°
Leucine 388161 3244101* 361+ 78" 456194
Isoleucine 201131 169+ 72 221 89" 306+ 67"
Tyrosine 152+51 223+ 58" 165412 2844 84"
Phenylalanine 92121 1334 35" 107 +7 15358
Ornithine 172140 166 96" 1384 238° 193 L8B3 -
Histidine 108118 1604 43" 1314 24° 230+101°
Lysine 469+ 87 6481 199" 61068 892+ 217
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Tab 2.
*P>0.05, "P<0.05, "P<<0.01 vs control.

Free amino acid contents (pmol-L™") in cyst fluid of Echinococcus granalosus.

n=7. ¥Lts.

After intragastric gavage of mebendazole

Control 25 mg kg~'-d" ' 144d 50 mg kg t-d '~ 7d
Taurine 2514786 319+ 1007 286445°
Aspartic acid 948 3_sE10° 43114
Threonine 571325 7171378 7761 22¢°
Serine 1 0421327 531+315" 953+ 180°
Aspargine Z11=%1 141 139 18778
Glutamine 1 904=1 008 1 031 +£595" 1 587 406"
Proline 338+114 258495 3561 230"
Glycine 4 167+1 A5T 514143 590° 5163+622"
Alanine 3 9851926 541713 074" 5 4911948
Citrulline 4184147 2124 130" 5511771
a- Aminobutyric acid 30+13 41133 42413
Valine 1691612 1 5914 282" 2 207+ 5057
Cystine . 112£77 TEXETZ 48+ 18°
Methionine 377121 369237 478+114*
Leucine 1 4934358 792+ 446" 10771213
Isoleucine 7031265 450+ 216" 7581172
Tyrosine 267+ 81 3981+271° 350—93
fAlanine 75+59 1144101 924867
Phenylalanine 111 +52 1631105" 124607
Ornithine 1904450 1761127 127+ 62"
Histidine 153173 322185 2681 56°
Arginine 6458 — —
Lysine 5601230 1 093 +668" 9464137
When the dose of Meb was increased to DISCUSSION

50 mgkg '+d ' ®7 d, the concentration of
alanine in the full and collapsed cyst wall
increased 92.5 % and 192. 8 % . respectively.
whereas the concentration of
decreased 33.5 %, being consistent with
‘those observed in the cyst wall as compared to
the 25 mg-kg ' Kd™! group.

tions of glycine, lysine, valine, and taurine in

glutamine

The concentra-

the collapsed cyst wall also increased
118.9 %, 90.2 %, 82.9 %. and 63.2 %,
respectively {Tab 1).

Cyst fluid: the concentrations of alanine
and lysine in the 25 mg-kg '-d"'x 14 d and
50 mg kg '-d"'xX7d groups increased
35.9 %— 37.8 % and 68.9 %— 95.2 .
respectively (Tah 23. The alterations of the
remaining FAA showed similar trend,

The present study has shown that both
the eyst wall and cyst fluid of E granwlosus in
the FAA composition were similar except for
the lack of glutamic acid in the ¢yst fluid and
several minor amino acid components tnclud-
ing P-alanine, w-amincbutyric acid. arginine,
cystine. aspartic acid. and asparagine in the
cyst wall. The results comply with those ob-
tained by Hurd"' in the cyst fluid from sec-
ondary equine cysts passaged in mice. and also
provide an evidence that FAA play a role as
structural components of the cyst wall,
whereas the FAA in the cyst fluid resulr from
an interaction of secretion, reabsorption. and
transportaticn. ’

Noteworthy is the high concentration of
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taurine in the c¥st wall which is suited to an
osmoregulatory lunction™' essential for the
preservation of osmolarity of the eyst fluid.
In addition. this sulfur-containing aminc acid
possesses other functions such as cellular pro-
liferation., membrane stabilization, calcium-
flux modulation and neuronal excitability'™.
Thus, Meb induced increase in the collapsed
cyst might be related to the damapge of the
normal function of the cyst wall.

Alanine in both the cyst wall and cyst flu-
id of E granufosus increased significantly after
Meb treatment. As our previous papers
showed that Meb inhibited pyruvate kinase of
the cyst wall of E granulosus™’, hence pyru-
vate formation was reduced as a consequence

of the inhibition. Thus. the increased alanine Cl\

concentration in the cyst wall and cyst fluid
could be considered as a compensation mea-
sure to counter the inhibition of the phospho-
enolpyruvate interconversion in the glycolytic
scheme for the recoxidation of NADH formed
in the early process of glycolysis. It is rea-
sonable to infer that FAAs. especially ala-
nine, could be a preferential source of lactic

acid production.
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