[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

VA=YY NIAF psio o) olacs « 2O 690 (Glogs (Kb psle olSitils ( Sy 0uSitils dhas

S0l Ky g SDS-PAGE )1 08kt b Hopylori (o2 41 slié LPS (g ilutve g &1 Sl

0 38 Ol yiud

odasa

- '

St 5 515 Koo (JSE zmsle (e 0 S (5 S Helicobacter pylori (H.pylori) ‘s 5 <o
s AL ol Slasiie Sl e sl el GPH 4 o 635 S oo 5 5l sl sdiSud 5
3L Cuwslin Jstnn (58U I LPS ol ol 5,4 ,a>ww (Lipopolysaccharids) LPS L slad ;5L
Slaal sy ege Bda |, Of &8 b o O red et 3| O 5l 5 edme el @ g lL s O
SILPS (gilw = le;:.ﬂl sk oldles 3 gl el gl sl els IF alS L Sl
il e b slie

Mo Ohleg sdae 4ges oS 51 Jol= Hopylori by b ol sLis SILPS tpwy p Sy
oo 33 Shealial b G ol 53 LPS ] sl s S gl edne Olb s 5 odne o5 o gl
5015, b 5 SDS-PAGE ahew s O S5 S S el ¢l Hot-Phenol 5 Proteinase K
SN sl 5 O111: By 5 g Eucoli 4505 LPS S5 555 5,501 (6581 L 0,2 VU 5 ol oy 0,85
A3 8 aolis ATCL 14028

s a3 ool s (Glall als LS 1) Sbs 5 (68 K el TPl LPS 55 g 7SO laazily
S 8 Gl 5 b sze L J S0 055 L

Cslite sl sa ol OF LPS (6 8L cpl S5 (olew o o bl S S Sy
035 b Sl .l Lo D) e sdaliwsay 535585 5500 S (s, L S5l (slae s

M:dn ol \) (dal;- oJ?UJ UJ.L) R-LPS J.::’li QJ;J)" Q)j Lo ‘_QLA.UL!)S—LPS Vb J}g)ﬂ

.LPS «SDS-PAGE ¢H.pylori ¢Proteinase K : outls” <lals”

s a1 okl B0 SIEPS il e Y ol Lis
N B U R R R B i [P C PR K
I g cis ) S gladsly 5l a5 (o-chain) -

(core) (555 o ated dils Ity (6 U sy 5l 53 5 Lleds

TPAE (0908 o) oploss « £ 0,90 o lpgd (i pale olCiils o Sipy oaSCiily alzeo

W lgs ol
'*u’wﬁ e
Lo ol 365
| Slogks 4o
U NN

V‘Qﬂ g_BALP

S edar 05
bl g S ST

Ol slons oS5 258" Cldidiei S 0 1

e

ol u‘<‘”/ ,a_,La ol

0dSESIS sy 5y QL Ol g i ghs ok st

AAOY ¥ 2o dls Sy e 03,8 ( Sy

email: doostimd@sina.tums.ac.ir

doude

S 1 glesl gl e S 55T L (LPS) LSl L s
S oS Gle St S 3 S b e abiud glan]

0551 LPS .G ,ls 54> 5 Helicobacter pylori (H.pylori) cakex

Sbes 5 S ol Sl s e b St o) sl ol


https://tumj.tums.ac.ir/article-1-841-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

OblSan 5 Loy le5 dsa AN

e oY L LSS ey s il glgen Sl el Hopylori
3813 s s Sy S 5 03 0 S S5l 5l A
Gopyl Sladl ) 5o e St s St 5 31 Oligabl Jpam 5l ny
55 S 5 e aniS O gl (g5l

AV emls L S e 510 sl G 1 ey (LPS 2 s
A3 5 o305 5ea pH=V/Y L Cold Dulbeco PBS Jl. liud
¥ OO les jn Vereg L oaids V0 ety Jgome ol 511/0 ml
Gol S S L S0 ml s e & sk sl
Tris —HC /\* Js S 5 2- Mercapo Ethanol = /¥ SDS = /.Y
Arp e 53 0o S o b Bbses s s PHER/A L Bl L
J> Lysing Buffer Jg>e 5l Y+ ml ;s Proteinase K ;I YO ug
$4°0 Glos 3 Celec o 5 s S Wl Y e w g el
Proteinase K (3 4 500 g G g Ay o (6130 0S4 5ST
s a8 s J S Oy

I3 650 2 500 s Sl edd 2l Al LPS (golulir sl
G sdeSltr J5 Jald o5 A5 eslizud 'SDS L ol yes Aol L S
Jpe 4 sl ST J5 il o 10 s ST 3 5 110
e SN Sy esSssl pH= AA L Tris-HCI
o 3 ¥ Aul L SN TEMED )+ SDS Sl s fows 53
L Tris-HCl e SO (sl s iSpS1 e J5 5 70/A Aol oS!
oS! LY TEMED )+ SDS i\ Sl e s gel pH=P/A
J3 55 SDS-PAGE ;5 35 /t/A desl Lo S1 s 5 /Y el
Celw V=¥ ey V-4V sl J5 ¢l 500V e.).:;S(.SlJ:ﬁ
23S e sl Jes

Ly b sl &S SUigel o8 Sl (o, b ) el
BRGSO ¢ plxsl s S | Tsai-Frach

Ladisly
J3 Gay » LIPS eddgslulis glanl Vojled K30 s
ol C\f;:.wl Proteinase K ¢ 5, L a5 o & &l 25 L SDS-PAGE
wryy il gbadsel 3P pg Salr s s e edalis

RGIUH PN W

5 3L e sLiE (5 du3sh 55 5 el JSES w3 1010 Sl S
Cono g Glols 5 035 olid (55, LPS K &S A A o 2L
Tl e 055 e

gl 5o dd Ol e 2 S (sl U plad L 5 LPS Jsane sk
s 5l Sl 1S Ol S bl e 1 ol elie
lsbr 2w S LPS 5525 plulid biled o oo Ol oo
oot G5S1s 5 e el o 35 Sl 5 i e e
ol sl LPS "ssn e i o S sle SL Sisie ade
i) ledls LUls 5 oo oL 21 s, » Jlas!
53 LPS Gl 3l axidS il o s 1y ioww J 51 S 5 565 Sbe
e Lol glyls Hapylori 3 555 3 LPS (5 SU atenss 5
Pl e ot 5 it o0 Al 0 gy S A3l (3 4
s Ecoli Hopylori >, sLis LPS 055 0 5Sanl 5550 3
5 S5 Sladlas ATCL 14028 i s DU gdles 5 O111:By
2o Oldlas b g cl el (L?L;l Gobms  alandise
Al 68U S el pl glepall s gl el
LPS (gilualls 5 gluldr (mlmal gl i sleds,
S B THot —Phenol L ol fxal (555 4 015 0 oS 315 355
ey ool w03 e ol ""Proteinase K B E\JJ\ "EDTA
AL e oo S Hot —Phenol  Proteinase K

JSSGLPS (VL pslas 5 (gsl ¢! A=l s, Hot —Phenol s,
Ll oo 5 andlsy S50l pw conlt b oSl Cleas 55 5 35,50
&S 545 e eslizul Proteinase K iy, 5l 3,8 Cossems Esbs
Glp W ol doys 5 oS R0k 5 e Sole Shes
L odd ol A2l LPS gy A3l o ol (651 oS ol

el sy opl 2 5 S s S sl eslizad U oy o]

92 0By
025 el 4 e Ohley Sl ek 48 S ey g sl pel
Olslon 4S5 2168 Gleslen S0 4 a5 1) Ol 5 odns
bos S5y o e T ST opsl ol 5 03,8 anrl e e pd
5SSl 53 5 3,1y oS Brucella Blood Agar  olast! cis
Wi esls 13 cele YA Sode 4 LV €Oy chale 5 ¥VC gl L

Gl L o 4ol 5 iS Jasme 0545 el 1 Oleedsl (gl

VPAS (o508 o) oylass « £ 0,90 o i (S pale olCiils o Sy 0aSCiily aloeo


https://tumj.tums.ac.ir/article-1-841-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

AR H.pylori a8 cLié LPS (silulin o pliaicul

seon 3 Sl TsE 8L 4 Ol el e o
SMills Loy 45 HP a4y it Sl sdal Cowndly LPS Slos gt
Sl 53 3pmpe LPS U3 1y 3L amsifs e i pls ol
5hestial U1, LPS 345 andlas 3 OUT .ol e3ls oL Hopylori
Cowds 55 s S ler..wl K 3L, 5 Hot-phenol iy, 55
ool Conds (8 @ Sl LK 5 Simills Law 5 okal
5 st 6w in ol Tl e e plnil adllas
=1 adlas 53 RLPS 5 S-LPS g4 55 5 Lsls Ol |, LPS
o2l> OLLS Hopylori )3 55 50 LPS ol 2zl o A S slls
S5 035 Gl Sl (6 J5 VL Cand 3 S el ol
G 5 S-LPS) O o uziy dxly LPS 0 by o Sbs 3 oy L3
il 0 0 oymeiy BB LPS a4 Lgs o J5 0l Cand 3 Lol
Mos Hlass 33 odne Ol o 0 Mas Sl 53 andllas ol )3 (R-LPS)
R P R R e R
S L35 e S L AL S el (535585501 651
Sl s JsSe 055 bl gt oS = L gy UL sl o
S Jle 5o 05 JShe 055 b kgt S > L g L
sdalie J5 VU 3 0l JShe 055 L aneal oS > L il
sdalie Lo > b Ssadle s Ecoli & by, Lb 55 s S
Al Sl Yl sl bahs 5l Sa S ua
LPS Ll his Sl o5 ol iy 6,5 LSl Sl
il 4 e Bl 5 ool w35 OF sl Cilisen Jol e s
S enl e Vil o 555 0 L1 Sl S RS Lol 5L
Coadl 555 4 555 5 30 SIS oKaws gl e 355 53 LPS
o5 b S 555 sl b e I Ols 5 pasts sl O
Al s Ol 5 Ol oy 4 Ol 3 50 Sl 3
W 5 gl (o) Bas o8 G Slidkos £ b s a4y
W S I3 G 5wy 3530 5 o3 Hopylori 31 LPS (g3l
Solime Ll s L J5 00 Plus amd ol 4 Oy Sl ol
3l gl (sl slazel BB 55 S Ol b s «sliS
3531 Cowds Hopylori & o5 55 LPS (6 5015
555 oS e (il aly il LIS Sl i, Rl
Sk 5 KL Kles S ok L b 2k onl s a8 L s UL

~->->J§dﬁ

TPAE (0908 o) oploss « £ 0,90 o lpgd (i pale olCiils o Sipy oaSCiily alzeo

S 1K 5 SDS-PAGE s 53 iliies (5ladi 58 LPS sudlum slauily - K&
pRIS ‘_a-_\:)\a_,dl.w ¥ .hla H.Pylori {LPS « L_,.\ja \}Y}‘”JO 6\&.\5\3 BJB

Al o S5V AL O111:B i g Eccoli £ JSbe ATCL 14028 o gov

-

[

5 ok 0Ll 55 sdas blwe paje gie —ww Hopylori s sSU
Lld Sl il sdme o5 5 CopalS Ol Jol e
Lol s plulis s Hopylori s 3 se LPS (g ksl
3 5,08 o Aul Hles S R-LPS (Rough) i g5 5> 4 LPS
23 e Sl o el Al )l S SLPS L il &
5154k Hopylori 53 LIPS 53 sy pe o sladenl oo
5 Lzes Ecoli b aculie )5 55050 LPS o (sladl o i
3ok Comdpe Sland oDy Al (S SV L e sy
Ufor olaly \asdie Sl ool JSU S s w3
RV LIPS A U] &S 558 o DS ol S 08 Gnhe
2l LIPS 4 ol (68 SS ekl ol slils 58
Silge ol & ol ol esls OLES Moran sl g SU
5 Mgl 68U LPS 51 S s Veer (o iSL ol LPS
5l S Ot i 3 Ol SAES lade 5 ool oy
DL g5 31 g8 bl Vo0 LAL Oge3l s 39
Ll 53 o Hopylori O-chain « sl ol ge sl il das o0
AL sl cals Lewis x 5y St slens S sless! «
dojlitle cpl &8 25 il Olsie Zaalid cnl 25y bl iy

Sl s o3sm LB ) Ol Sldsle i 3 ol


https://tumj.tums.ac.ir/article-1-841-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

Zavarreza J. et al. YY

References

1. Moran AP. Helicobacter pylori: Physiology and Genetics.
2nd ed. Washington DC: ASM Press: 2001.

2. Moran AP. The role of lipopolysaccharide in Helicobacter
pylori pathogenesis. Aliment Pharmacol Ther 1996, 10: 39-
50.

3. Young GO, Brown S, Stemmet N, Lastovica AJ, Marks IN,
Modlin IM, et al. The pepsinogen releasing effect of
Helicobacter pylori lipopolysaccharide. Helicobacter 2002;
7:30-8.

4.Kidd M, Miu K, Tang LH, Perez-Perez GI, Blaser MJ,
Sandor A, et al. Helicobacter pylori lipopolysaccharide
stimulates histamine release and DNA synthesis in rat
enterochromaffin-like cells. Gastroenterology 1997; 113:
1110-7.

5. Peterson WL. Gastrin and acid in relation to Helicobacter
pylori. Aliment Pharmacol Ther 1996, 10: 97-102.

6. Westphal O, Jann K Bacterial Lipopolysaccharides:
extraction with Phenol-Water and further applications of the
procedure. Methods Carbohydr Chem 1965; 5: 83-91.

7. Morrison DC, Leive L. Fractions of lipopolysaccharide from
Escherichia coli O111:B4 prepared by two extraction
procedures. J Biol Chem 1975; 250: 2911-19.

8. Goldman RC, Leive L. Isolation of lipopolysaccharides by
EDTA treatment of Escherichia coli. Biochem Biophys Res
Commun 1965; 21: 290-9.

9. Ribi E, Haskins WT, Landy M, Milner KC. Preparation and
host-reactive properties of endotoxin with low content of
nitrogen and lipid. J Exp Med 1961; 114: 647-63.

10. Hitchcock PJ, Brown TM. Morphological heterogeneity
among Salmonella lipopolysaccharide chemotypes in silver-
stained polyacrylamide gels. J Bacteriol 1983 ;154: 269-77.

11. Laemmli UK. Cleavage of structural proteins during the
assembly of the head of bacteriophage T4. Nature 1970;
227: 680-5.

12. Tsai CM, Frasch CE. A sensitive silver stain for detecting
lipopolysaccharides in polyacrylamide gels. Anal Biochem
1982; 119: 115-9.

13. Erridge C, Bennett-Guerrero E, Poxton IR. Structure and
function of lipopolysaccharides. Microbes Infect 2002; 4:
837-51.

14. Appelmelk BJ, Negrini R, Moran AP, Kuipers EJ.
Molecular mimicry between Helicobacter pylori and the
host. Trends Microbiol 1997; 5: 70-3.

15. Mills SD, Kurjanczyk LA, Penner JL, et al. Antigenicity
of Helicobacter pylori lipopolysaccharides. J Clin Microbiol
1992; 30: 3175-80.

16. Yokota SI, Amano KI, Shibata Y, Nakajima M, Suzuki M,
Hayashi S, et al. Two distinct antigenic types of the
polysaccharide chains of  Helicobacter  pylori
lipopolysaccharides characterized by reactivity with sera
from humans with natural infection. Infect Immun 2000; 68:
151-9.

17. Poxton 1. Antibodies to lipopolysaccharide. J Immunol
Methods 1995; 186: 1-15.

18. Goldstein J, Hoffman T, Frasch C, Lizzio EF, Beining PR,
Hochstein D, et al. Lipopolysaccharide (LPS) from Brucella
abortus is less toxic than that from Escherichia coli,
suggesting the possible use of B. abortus or LPS from B.
abortus as a carrier in vaccines. Infect Immun 1992; 60:
1385-9.

VPAS (o508 o) oylass « £ 0,90 o i (S pale olCiils o Sy 0aSCiily aloeo


https://tumj.tums.ac.ir/article-1-841-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

Yy

Tehran University Medical Journal; Vol. 65, No. 1, Apr 2007: 19-23

Extraction and separation of lipopolysaccharide from outer membrane

Zavarreza J!
Doosti M'*
Ariabarzin Sh'
Soleymani S'
Siavoshi F?
Maserrat S

1- Department of Medical
Biochemistry

2- Department of Microbiology
3- Digestive Disease Research
Center, Shariati Hospital

Tehran University of Medical
Science

* Corresponding author: Depart of
Medical Biochemical, School of
Medicine, Poursina Ave., Tehran.
Tel: +98-21-88953004

email: doostimd@sina.tums.ac.ir

of Helicobacter pylori

Abstract

Background: Helicobacter pylori (H. pylori) is one of the major causes of peptic ulcer,
gastritis and gastric cancer. This bacterium has a special lipopolysaccharide (LPS), which is
responsible for its pathogenesis and its high resistance against gastric acid and escape from
the human immune system. This property makes it a target for further research and
diagnostic goals. In this study, the extraction of the LPS and separation from the outer
membrane is required.

Methods: The LPS was extracted from the outer membrane, or envelope, of H. pylori
obtained from patients suffering from gastritis, gastric ulcer and gastric cancer. LPS
extraction was performed using the proteinase K method. SDS-PAGE and silver staining
were applied to investigate the electrophoretic pattern of the LPS. This pattern was
compared with that of E. coli serotype O111:B4 and Salmonella serotype ATCC 14028.
Results: The extracted LPS has a ladder-shaped electrophoretic pattern and the bands are
located in three groups: high, medium and low molecular weights.

Conclusion: The distribution of the bands of the ladder-shaped electrophoretic pattern is
caused by the different number of oligosaccharide chains associated with the LPS. The high
molecular weight bands represent S-LPS and the low molecular weight bands represent the
R-LPS, which lacks the O-chain.

Keywords: Proteinase K, H. pylori, SDS-PAGE, LPS.
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