46, No.3. (1998): 285-292,
.’Gm. Vol "

oPHORETIC DIFFERENTIATION OF 80LUBLE Any

p.rﬁi“’"’gy

A comparison was made by sodium dodecyle

polyacrylamide gel electrophoresis
spS-PAGE between somatic hydatid fluid,
Fomscoleces and Echinococcus granulous adults
antigens recovered from camel and equine

(donkey) origins.

Comparing  hydatid fluids indicated that
gifferences were found in the arrangement and
molecular weights of developed protein bands.
Donkey hydatid fluid showed 3 protein bands
having a molecular weight ranging between
46143 K Da. while that of camel origin
revealed 7 bands. These bands had variable
molecular weights either low (28.8 - 46.7 K Da.)
or high (724 - 100.0 K Da.). The protein patterns
of protoscoleces were most complex in both
origins,  Protein  experession  in  camel
Protoscoleces had 12 bands. These bands had
Varidble molecular weights, 8 bands having low
molecular weights (19.9 - 64.6 K Da.), the other 4

ol Animal Diseases Dept., National Research Centre, Dokki. ¢

SDS’PAGE

siza, Egypt

bands had higher molecular weights (9.1 - 136.8

K Da.). The identified bands among donkey

protoscoleces were 8 bands. Only one band had a

low molecular weight (53.7 K Da.), while the

others were of high molecular weights (67.6 -
157.9 K Da.). Protein profile of E. granulosus
somatic antigens revealed that both isolates had
equal number of protein bands. All the stained
protein bands were relatively similar except two
bands having low molecular weight 10.5 & 26.3
K Da. However, one band characterized camel
sample had a high molecular weight (1053 K
Da.).

INTRODUCTION

Echinococcus granulosus, the causative agent of
unilocular hydatidosis, whose larval stages
(hydatid) in some animals and man has a

. . . 2 h
cosmopolitan distribution, with low 10 hig

ici jons of the
of endemicity. In several reglo
o public health,

world, Echinococcosis is a serious
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|l

jc problems (Abd F1-Sadek,
al., 1995, Himonas et al.,
al., 1997 and Derbala and

zoonotic and
1992: El-Bassiouny €l
1994, Watson-Jones ¢t
Zayed, 1997 b).

as not been

datidosis control h
The success of hy {4 o b

wholly achieved. This partial failure coUc ™
to the existence of different isolates (strains OF
substrains) as well as presence of uncommon
intermediate hosts such as horses, donkeys and
pigs (Hassan, 1991; Derbala and Zayed, 1997 a
and Derbala and Zayed, 1997 b).

The occurrence of these criteria has been
discussed in Egypt (Derbala and Moustafa, 1998),
where DNA restriction endonuclease analysis and

isoenzymatic  variant  patterns have been
described.
Morphological similarity of hydatid ~fluid,

protoscoleces and adult stages of E. granulosus
subspecies, as well as the risk resulting from dog
infection during the period of experimental
infection stimulated the worker to investigate
protein analysis using SDS-PAGE electrophoresis
of hydatid fluid, protoscoleces and adult worm of
E. granulosus of both equine (donkey) and camel
origins and to identify the specific protein
constituents and the phenotypic variability of
these different populations.

MATERIAL AND METHODS

- Hydaid fluids (HF) were separately obtained
from individual hydatid cysts of both infected
camel and donkey. HF were concentratec
dialysis bag against polyethelene g

- 286

8000, (Sigma Co., USA) plyg o,

protease inhibitors, 2 in;

pBS-pH, 7.2) for ovemigy, H

concentrations were measyre n 8 B

HF as described by Bradforq (1976 e g “‘!,
(1976,

(1

. For the liberation of pr"“’SCf)le(c
sands were digested by i"C“bam,n alt 8, f“/q%
gentle shaking in the digestion Wuﬁ ’QW
fresh pepsin 1:10.000 Sigm;, G on iy

Hank's saline solution pH 73 o ’HJSA)

After sedimentation, protoscolece We.ré N

three times in PBS pH 7.2, Protess w%

was added as mentioned above, Ty, k i

was subjected to sonication for 5 ;. i:E

L, | ah |

sonication was carried out using Gell

ten times with cooling in i b
ultrasonic instrument at 24 Amplitude]
homogenates were cooled Ce“‘ﬁfug;d
10.000g for 30 min. Protein Concentratiog,

measured according to Bradford (1976

- Adult worms of E. granulous came] and eg

(donkey) obtained
experimental infection of puppies. Twom

origins  were
of puppies were infected separately withi
protoscoleces of camel and donkey iy
cysts (Himonas et al., 1994). Sixty days
infection, Echinococcus ~granulosis
worms of camel origin were obtained !
those of donkey origin, were obtained T
post infection. The worms of each animdl
washed several times in 0.01M PhOSpha[.eh
saline PBS pH 7.4 and homogeniz?d w,l::
pH 7.4 at 4°C until a uniform Suspef‘;

obtained. The homogenatcs W°'° ot o

—
10.000g for 30 minutes: The SUp°

i Vet.Med.J..Giza.Vol.46,No.3(1998)
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el protei“ concentrations  were
co"f,cted it B granulosus of equine and
measurcrig:ns o described by Bradford (1976),
ame! ©
¢ St somatic proteins, antigens and
F‘.,,ctiontl eight determination by Sodium
ﬂ"’lecuw;ulphate (SDS) polyacrylamide gel
ec lhoresis according to (Laemmli, 1970):

m:,ole"“w weights  for

n of hydatid fluids, protoscoleces and

homogenous
The
arat10o

jit E. granulosis ©

Key)origins Wer®

f both camel and equine
determined using sodium

B yl sulphate polyacrylamide  gel
dli:ophoresis using BIO-RAD MINE PROTEIN
e

s. Gels containing 3% stacking gel, 10%

Jamide were prepared from a stock solution

o 30% by weight of acrylamide and 0.8 by
weight N, N' - bis - methylene acrylamide.

The final concentration in the separating gel was
a5 follows: 0.375 M Tris-HCL, pH 8.8 and 0.1%
gpS. The gels were polymerized chemically by
the addition of 0.0125% by volume of tetramethyl
ethylene diamine (TEMED) and ammonium
persulphate. The stacking gels of 3% acrylamide
and 2 length of 1 cm containined 0.125 M
Tris-HCL, pH 6.8 and 0.1% SDS. They were
polymerized chemically as mentioned for the
separating gel. The electrode buffer, pH 8.3
contained 0.025 M Tris, 0.192 M glycine and
01% SDS. The samples (0.02 - 0.03 ml)
contained the final concentrations (final sample
buffer): 00625 M Tris-HC1 pH 6.8, 2% SDS,
10% glycerol, 5% B-mercaptoethanol and 0.001%
bromophenol blue as the dye. The protein

v,
¢LMed.J.,Giza Vol.46,No.3(1998)

mpletely dissociateq by

tq ¢

- Protein
Ndards (Sigmg Co USA)

min (144 K. Dy 1 «
' & ’ ‘) “) vhe-
inhibitor (200 g Da.) K-

anhydrase (30,0 K Da.): Ovalbumin (43
Bovine |

molecular weight sta
included o-Lactalhy
trypsin
Carbonic
serum albumin (670 g =
Phosphorylase b (94.0x [)v. . .Da) 1
reference standards in oy . W(jm il

‘ parrallel with the used
samples. Electrophoresis was carried out with 2
current of 40 mA per gel until the bromophenol
blue marker reached the bottom of the gel (2
hours). The proteins were fixed in the gel
overnight with 5% methyl alcohol and 7.5%
acetic acid V/V (50 ml methyl alcohol, 75 ml
acetic acid and completed to one liter with
distilled water. The slab gels were stained for 2
hrs at room temperature with Comassie Brilliant
Blue (R 250) (0.25% W/V Comassie blue powder
dissolved in destained solution). Gels were then
destained with  destaining (45%

methanol, 5% glacial acetic acid and 50%

solution

distilled water) with several changes, till the
bands became clear and dried in a slab gel drier
(Model 443, BIO-RAD).

A calibration curve was constructed by plotting

the electrophoretic mobilities of the calibrated

proteins against the logarithms ~ of their
corresponding molecular weight (Fig. 1). For

determination,  the
ty of the unknown was

lecular weight

molecular weight
electrophoretic mobili
measured and its corresponding mo

was interpreted from the calibration curve.
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Fig. (1): Calibration curve for molecular weight determination by SDS polya-

crylamide gel electrophoresis.

1) a-Lactalbumin (14.400);

2) Soybean trypsin inhibitor (20,000);
3) Carbonic anhydrase (30,000);

4) Ovalbumin (43,000);

5) Bovine serum albumin (67,000);
6) Phosphorylase b (94,000).

46.8 K Da.), while the other bands had i

RESULTS. molcular weights (72.4, 81.3 & 1000 KD
6 respectively). HF of the other sub-species b
ractionation of HF, protoscoleces and E.  oply 3 bands consisting of one having 4]

granulosus whole worm antigens obtained from  moecular weight (44.6 K Da.) compared wil

camel and equin.e (donkey) origins by using other two bands which had higher moka
SDS-PAGE technique was carried out. weights, Table 1

Seven clear protein bands of camel hydatid fluid
were observed at the level of 28.8, 34.7, 38.0,
46.8, 72.4, 61.3 & 100.0 K Da. However, the
distribution of these bands was 4 bands having
low molecular weights ranged between (28.8 -

Results revealed variations between proteil¥
of hydatid fluids of both origins. These vari
represented by the number, distribution and
molecular weights, table 1. The electrophd®
patterns of the camel samples ranged betved?
& 28.8 K Da. with 7 bands, while those ¢
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s (K Da.) of total protein f y
| Moleclllaf masses ( ) iy [;DS rom HF, Protoscoleces and adyly
: tigens resolved by SDS-PAGE,
T‘ble ranulosts an
E &
HF Protoscoleces Adult E gmm",(,);;‘
_—T donkey camel donkey | camel dfmkr
camel
/00’0/ w32 | 168 | 1579 | 1053 | 974
100.
813 128,3 125.9 150.8 947 816
72.4 4.6 102.3 131.2 78.9 68 4
46.8 89.1 107.1 737 263
. 54.9 794
34.7
28.8 38.0 67.6
. 34.7 53.7
29.5
26.3
22.9
19.9

11
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us worms by
Fig, (2): Comparative study of the total proteins of HF, protoscoleces and E. granulos

SDS-PAGE and Comassie stain. (a) standard

1) Camel HF 2) Camel protoscolleCCS
3) Donkey HF 4) Donkey protoscleces =
5) E ik E anulosus of cquine (donkey Ongln)-
- granulosus of camel origin 6) E. gr
289
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a. where only three

pattern recovered from

prcscnted in table 1
prcssion.

Concerning the prowin

Jeces, the data |
lexity in their protein ex
re rcprcscnlcd with 12

stained protein bands while those of the other
ies consisted of 8 bands (Fig. 2). Camel

samples showed 8 protein pands of low mole
weights while one band (53.7 K Da.) was found

in case of equinc sample. It was noticed that only
two bands werc relatively similar in the

electrophoretic patterns of protoscoleces (54.9 &
537 K Da) and (64.6 & 67.6 K Da.) obtained

from camel and donkey samples, respectively.
One band was exactly similar in both

protoscoleces profile (89.1 K Da.).

cular

Regarding E. granulosus somatic antigens, the
distribution of the electrophoretic patterns of
camel islates consisted of 5 protein bands. These
bands varied betwen 15.8 - 105.3 K Da., while the
profile of the other species contained the same
number but varied in the molecular weights to be
10.5-97.4 K Da,, table 1.

All the stained protein bands were relatively
similar except two low molecular weight bands
(10.5 & 26.3 K Da.) among the equine samples.
However, one band could characterize the camel
isolate of E. granulosus having the highest
molecular weight (105.3 K Da.).

DISCUSSION b
Fractionati i o
on of different tested proteins, antigens

 Vet.Med.J.,Giza.Vol.46,No.3(1999)

through SDS PAGE, gel electrey,
D 10

relatively large numbery Ny
' ’h“p’ "hl

bands. These bands varieq |, » Fep hr.,‘
' p "o Il ) N
molecular weights. These Variag e r.;'*
alon, ‘

T

the antigenicity of these Protein, My "
1 4 roar
considered a suitable guide for i (""“d
L bl ’ Oy,
differentiation (Aly, 1993) of the dif 'M"'m
'7"‘4,;, |

iy

In the present study, the staine Drot
tein

P4

of camel and equine (donkey) i80late iy,
S Var

their distribution, number of proge;,
i by

their molecular weights. Such regy ). o q
. " ' AgTegd o

those obtained by Siles-Lucas 4, ("W
Bandera (1996) when  they S‘Udim‘
' {

electrophoretic  variations between g,
i
4

swine populations.

HF of camel samples contained 7 varieg o
bands, however equine sample recovered 3 bay
only. Therefore, it is possible to establish  j,
3 different basic polypeptide patierns among
HF of camel sample. Moreover, one protein by
was found relatively similar among the pattens
HF in both species. In addition HF of equ
sample did not show bands between 28.8 and4
K Da. comparing to camel sample. Such fin
possiblity of &

could increase the

differentiation.

As a result of the complexity of proteif pof
obtained from protoscoleces, 2 & 8 pot
bands were obtained from camel and dor
sampels respectively. The results rCV"a]ed‘ll
only 2 bands had similar molecular
K Da.) within their band profilcs. Equin® o
did not show bands between 19.9 and 3 '7vari°'
So, it is possible to distinguish e

1
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{oces. In this respect, the

of nalysis of protoscoleces protein
viously 88 a criterion to evaluate

wﬂ“’drﬂ in E. granulosus for ovine
o ﬂ‘mw (McManus & Barret;
anus & Parkhouse (Cited

McM
ver 1986) found that

o9 & By,
| alysis Of protein from ovine and

by M‘M
M .« showed many differences

oquine hese WO isolates. It is apparent to be
et {o use partial protein extracts
nore satisfactOD

as demonstrated by McManus
from

L ol SDS-PAGE electrophoretic analysis
m E. granulosus whole worm antigens, the
showed that the two subspecies had equal
aber of protein bands. Inspite of the similarity
o the protein bands, their molecular weights had
caried. TWO protein bands were of low molecular
weights which characterized the equine (donkey)
sanples while one protein band has a high
molecular weight that may be of value in
discriminating the other subspecies from camels.

The results may allow us to suggest the existence
of wo different protein patterns for E. granulosus
isolates. These patterns were found in HF,
potoscoleces and adult E. granulosus. The
sibgrouping agreed with the genetic studies
% by Derbala & Moustafa, (1998).
Similar resuls were obtained by Siles-Lucas et al.
"%%) who mentioned that three  Spanish
:;‘u“‘!: FM:W had been exsisted
~ Vm’ electrophoretic and
WW : Moreover, Hassan, (1991)

differences in the biochemical

Vg
J-,%VOL%.No.s»(IWB)

analysis between larval

camel, pig and sheep ag
Thererfore, the existen

were suggested.

Stages, hydatid fluids of

W
ell as thejr adult Stages

ce of differens substrains

l‘;' p i .
€ T el a

sensitive analytical (ool for charact

| | eriz
antigenic o

drtic ,
particles of proteing and - molecy|ar

weights determination. It could be concluded thas

SDS-PAGE electrophoretic analysis could he

used as a criterion 1o evaluate intraspec
variation in E. granulosus
substrains,

ific
subsepecies or
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