STl Sy pale olKiils sty ool dlons gy Al
1o 4110 M b o(FA ol o plad) P oyl ) F Lo

. . o s 47 . . - 2
39 Al Il gn  Slaa Jow 90 159 BT (S195Yamgigesl Culled
F i o il 5578 lde @b T Gglad e ¢ oo il 557
Ol STy STt (St psbe oBlils = J ST g0 S5y Sliions 5 pn ¢ i gm0 8 ¢ ulid a1 75 Ll -

Ol STy STyt (K psle oSl ¢ ol gal 03,5 ¢ pubidingios| A8 51 oty ¢ =Y
Ol e 0l (S ook olSls ¢ lis a5 IS (5 gtils Y

Ol O O (S ke o815 (55 s Timg 5 ¢ als il 1875 skl —F

MIBINS oy e 55 AMVBIYY 3L 53 oy U

oS

ol adlllas )00 (65095 15 (slaclled g 5)5Y gragisasl 52 ob Esie (Silon (ol g 6ol idende
el Caloogllansl (o)l cd ity o Lall jo 095 i 5585 )56 2 |9 il o)las (5)95Y guagiges clleb
W8S B ) 2 0390 gl Jeslge (Slo Jhe plgis 4 (025

colgal gMOGss.ss Ay 3l oaliiwl b ()25 amelgil culisgllanil 55 (ol ddlie adllas o) )3 1,18 g,
g s bty 5 U (e A 0g)5 ) Sloyd 09,5750 y3ila ybge . Sbn CSTBL/6 ol 5 (sla joge p3 L59)8 JolS
5900 51 ot 039 SIS o il 4 g gl oyl p )5 Lo VY lig) o)y c0g)S i8S 15 e g
Jod e olal 1) ©land 8L s J 538 09,5 05)8 €by> (igmslisgeal Sl j9) YO U (igamlisgenl jI J8
b S Db atS e aS o) (magelisansl Sl 59y YO U alis) (ilen @iMe ia)S 2Bl Slej
b odrilill ST L (Jlb las S5 gla gl jload adg Wl jgeg oaimd j9,S5 586

E9yb 3 13U g (050 gaelil Caeaglansl b oMo jials el gyls dxe yobo 4 yg B4l L leyd sgma s
Load oleys slaghoe Jldoislaiun S5 sl ok jload g5 Wl j9e95 0aind 59,55 )55 (f5m -0 (6 )lows
(P=e T V)28l (ials )5S 09,5 4 Cad (5l stne 5o 4y g ]

o9 Sl Jellge o o 50 Wl jg055 0aimd 59,55 55516 o Sl 5 (o392 sl yg gl 15 5 Aol
g 0

b5 < omilSasl Jllye ¢ 028 eyl o lindl dall 9055 ot 59,55 )56 g 51 15l 5l
C57BL/6

g;wt.i: L5'.«.:‘ e}ff Lé.&ﬁ 0l isls ¢ Sy LS‘)‘ :J’;«M Ov\}m{’.’*
Email: ghazaviali@yahoo.com



OCod § (oo pwld 5570

e Slgp S0 93 19 4997 (635Y90mgigas! Calad

s, Autoimmune Encephalomyelitis- EAE)
Oleys 53 olS ol 5ol wla B e 8 515 b5
25,5 68 55 ISl o 50 (s la

SL -1 3)

S ol g et —glals e ¢ S asdlas oyl
anllan ol 55wl ol plasil (all = (63, 50 D 50
L C57BL/6 5155 (inbred) Lol 5 j5ge V8 sl
(Myelin a2y 55 L cazand-A 0w
L Oligodendrocyte Glycoprotein- MOG;s.ss)
M-E-V-G-W-Y-R-S8-P-F-S-R-V-V-H-L-) Jiss
o380 5l iy ot a5 5 (Y-R-N-G-K
= el 255 Cdon MasT @ (s cla)l 257 02)
(555 ymo) 13 a5 T 6lE 036 (slacS )y 510 )ws Mewe
STL s €T aed ), el as ag IS o lae
W Ul 55 godd O sen 5l )l OT Jj5 5 4
J5 sl O, b enls 15 a1 F Olje 4 o
Aesls 8 S 6y 5, F s 4 S 515 6T
55 Ll o&s jleslial U 5 Ol s L o jlas
Lle 4> ,5¥0 sles j> (Rotary evaporator) S
Q)}_.pa_g)éii}aﬁtfc\?)aﬁ clos s oylas i
Ul o igis O Jsol AV DT 55 535
s Csley G Sl s 55 (A Le5T

s (B A0S 534 (Bolar b 4 la i s
Sl ) g A cSoley Sl 51 e G954 g 0l
s S 5151, 84T L Obs

s €T o las p 5 he 1 Yr wligy 3550058
B 0 gl gl 51 5 505 51 (0 033 05 kS o )
Olaud B 53 0las) Lo ,57 2k ) (ST Ojpe
Jo S8 0 sl g oy 50 40 OT 51 s S5
o 93 Ol 035 ol 513 oo S 5 5§
350 05,5 Ailen dali oy S 5 (as 5158 2l K)o
CEIPT Pk SUPPURCHEIERE IREX PV PRRNT

400

5ol 5l Olge 4 gyl OLLE i eslizal
Olays 5 oo smas St 35 (8l o IE sl S
L 03l olastl s ot 4y ) o s oSl bags Loy
ke ¢L L (Aloe Vera) Ly s )T L 3,5 o oS
Liliaceae o5l 5l ;I s Aloe barbadensis (MILLER)
oslitul 555 glaaesd8 5148 Cul ogls OLLE 51 S
Gl oLS ol S @ s yls Shsl s LS ses
ok 2 8 Sl 0 ST AT OLS 5 51 YLl
KU XY S0 salan! Jé-““’ Olge u)};{

Ao 63U ks ol 55 slyls s 54T
Ll s 0 M) (o5 3 s Joli ol ol Sl S
ST O cals s (-1.0) b v 5 6 )
ohes L s € 0T il oo (07 5ud sl s 5 (0Y A V)0IAST|
LS (IL-8) A S 00 2ty (IL-6) & 8 )l a5
(ALY S o ol o 2ol 330 s s SO (St

LT g0 55 ocims 55,5 585 peba s 2alS” 5 10)

,lge 3 (Tumor Necrosis factor alpha- TNF-o)
OF ¥ Ol 550 ol gla 25Ty

Oles sl s 4T 51 Sl sladds o
Dy s am 025 S Solem 5 5508 o35 pldl el
0500 A D)l odd oslazal STy 5 &y5

e Lo olen s 1 s 53 Al Jod o
WW):JM:_S-U&L:A;’,_&;JC,_:QSQI
ol 93 a8 das e Olid Slallles (W) 58 o0 (65 e
oAl TNF-0 0l 5 g5l Sl Ao b 5 olo
5ol Lais 3 1) sege B S s ) ONLL
Ao Lol a5 L 005 ls sdge 4 8L Olals
S OT BU Sl 8 058 b &S ol 51,5 4T Ll
] ST RGO e R Y O Y S B W VP e
= s TNF-a O o s S JT ojlas 51 G
= s Al e e ol Sla e 3 (65 le

(Experimental  — 25 casls o Cdos Jlaw ST

W IFAA 30l o oslad (ud3193 Jlo 5Tyl (Kb pole olCiils ingh oole dlo



OCod § (oo pwld 5570

e Slgp S0 93 19 4997 (635Y90mgigas! Calad

s 8t olen Sdd ams bl 5o 818
e Lo fise 3 Solew £ Sy & 215 0L S
53353 BAE slows Ol 51 s 595V 05 Olays EAE
o= 5 Vs € TL Oleys Cows la ige yo &S Jb-
05,5 2 53 Solaw 55 5)) b odalie (5ley I I
Ly olan s oSl o 8 8 8 i s e
O IR [ N CPHC Vi =
a.UsL:_A‘_;)\:kr:mJ)t_"-la;J_fj;a_“_g)l_gﬁ
33 m Solan e 5 S S (Vdsd) =170 ¥)us

.@‘Aﬁ:y;&;lﬁe);

P Sl OM Sl g fand fop jo) dwmlie ) Jgue
275 ol 293 Cllpogl il 43 Wiso (5o g0

Epd M Sl £9pd ey s
Sl ey P ol S)l—ew

3919 Vo 4l
Voo oSl Gl )
(vo3) Gl ) (hme
(e
\ 0B 0D A o) s
(oauts
\ (-1o) OPF A L gl eos
Iyg %5l

odaT s 4 (glatuan S5 glad il Sl

iy L LT ol | 680 o5 s b e JLob |

Sk iS55 gbe 53 INF-0 0150 s MOGss ss

48" 2358 55 TNF-00 gl 45 505 0Las 191 555 b

3 S suls ime pabiias s 05 ST 5L s 15 60T
O 135X (P=27/2V)345 J 25 05 S

POy N PO PE § PFRUS BN E PN
23 INDESS (ko 4 D o) s 51 (ke s
b ol 5 It Dae (s 91 ) g3 (s <5
) il 53 o ooeld) e (L oS ) e
DLs it 53 (5 ) ia b (4 5 s Jol8

F S Gy iy 5 ey 2SS e
wils p T Jlosb ¢y il Loyl 12 Sl oo g 00 53
O ol gon Al gl 51 (I gl O il o0 S
A 03, 4GB 0L 8 Lo 555 » sT 40 Johe
Sl Ay B las iy P s B s s 4ids 10 S 4
&S5 Gl sl o ol 53 8 5 Sl o1, S
Al il e (SL 0LslE Lo (555 53 letan
Sadsbe A o gy o Sl I o S lad b
93 55 4Bl ) gul S b g CE5 Ll &S
S s S Sk Sl s phtd odle Slid L L L
(Fetal calf 4o 5V gyl JolS i Lases 55 S5k
Yx)+" (G5l 5 srmilm g &y 50 4y Serum)  FCS
o=V INF-0 i jsbite o el 5o 2l s 55 Jshe
NSV TSNP L JOFE SP INCU IS
A 53055, ¥r ke UMOGss 55 i 5 sa
CiS COp ;30 L 5L Sl s el 48 Sl 4
ol oS jleslial U TNF-0 e .db ol
A& S o5lul (PeproTech Inc)

S bl b o 5 e Sile dglie g
ssbie 4. d eslenwl (Mann Whitney-U) o oy
SLaisy 53 03,5 18 3 Solan Ds Ol i o
(Repeated (s, 5 (g =S 031000 5 g,y 5l s Caliden
o Ol 526 4 P<+/+0 .5 8 oslizu| Measurement)

Al @;Jﬁjbba:b 355 5 g

Fal's
s ®dTL Ol Cov b b ge (5olews WI 1 s

o 2y adlys) Ol s (S Dk 5 A S8

" IFAA 30l o oslad (ud3193 Jlo 5Tyl (Kb pole olCiils ingh oole dlo



OCod § (oo pwld 5570

e Slgp S0 93 19 4997 (635Y90mgigas! Calad

S s TNF-0 0l e s i ot (YOSl 0 i
Ll a5 556 cpl ol b (YD1 325 DL (golew
23 S re Dluls (il oledl gla STy Ll s
S 23 B g ol LS 5 AL S O les o]
4S das o Ol 55 g e Sladllae .Conl aied 551 (6 e
TNF- s g3 =T s TNF-0 glacans ST 5 o0
S8 sl 2l g ol (o A SIS S e
LS

s as T as das o Ol ol plosil Slaios
B PP TR TSP RV i B | U s U
0Ll fae o5 e 5 5 Ll Sl lan
O3 5a3 03501 5 g Oy 53 0555 3w L (Y42 )01,S0es
ot oo s 58I s 48T sls OLis (6 STL g o5
s SU e s5be S s TNF-0 s el Sl
2 RS 5 e Sl 5 s 60T b gloes (YA 5 o
LSS ok sl sl (freS 5 Sn Slgn 53, S8
48T Lsls O 35 O1Ses 5 pliadasl (Y3515 56 oy S
TNF- jtals 5o b 1 e 2l 055 25 52 Ly 44T
O S s 0

47315 0L L sl 1 3 ol aallan s
ool koo i T o Se SLa i go 4 15 63T 5 25
Sl LY 5 Sl S s gt o TNF-00 zalS”
s as T 3151 (30 oo g 858 b 5 (oley
4S8 lamas g Loasl oSl sl fals s
S e by 35 IS0 e s (5olas 555 55500
slaais syl L syls sl ‘_;Larmglg.a ol

- = B . . .
I3 s p 350 ol ol 53 0LS cpl J1 55 (e

Jle Sl Je 15 64T ST 559

Golen s 2ol s TNF-00 j2alS” Eel e 5 )l

A e 03 05 8 ey TNF il

AVATARYR) ATAZARYR

W1 5055 o2y 5950 o8l CAIE (pSile dmglie ) Hlages
Jod slaidh S5 sl S g, glo > (TNF-0)
(L) bt loyd (o225 cyat] 395 Cagllunsil 4 Wiso (glos350
(3,90) 159 G991 b 2l (3l

(p=- /1Y) o

o
L;b_,_a'-}u_?ﬁdsbou_iw)ﬂa\@lz
Sl T s M sla o5 iy 1y 4 I e las
ol (s Sl e g Glam Jobe) (25 ol 55
.:}JWL;)LQ.:{QA_LJ.MS}A_L}C})JJ:J#U
<_;J|.s¢_;~a))_]a4_3}_f'bTNF—acbdbjm‘)ﬂ&::g-v.a
25 el gla ol g s>—<i TNF-0 .aa5 o a8
Ol 2o D smme (el Slagly @ BT 5 sl
Sl slawl ol la [iiSTs wuis s 1S i
Oladllas .05 )ls s 5 Jshe sl daulg b BL
F55L sl 53 (e B LSl s 0L
Ll lam ol (Slgmm e Ly 55 ISl ol 5
3 TNF-a (_)\J'_:.» iy das e olis Ladw)ﬂ .(YY).L'S@
AL o il 3 55 Sl e o 4 Do Oy lacs
Sad sl sliws o8 Wsls Glas (Yoo 0) O, e 5 g 5!
e 4 De Ohla 055 53 5 S U (pl oS =i 5
TNF-0 geass (000l (ILs 31,50 51 s o 55 IS

Pl 3L s lin 53 Ol ol s 5ae mle 5 p w53 35

WY IFAA 30l o oslad (ud3193 Jlo 5Tyl (Kb pole olCiils ingh oole dlo



OCod § (oo pwld 5570

e Slgp S0 93 19 4997 (635Y90mgigas! Calad

8. Xiao B, Guo J, Liu D, Zhang S. Aloe-emodin
induces in vitro G2/M arrest and alkaline
phosphatase activation in human oral cancer KB
cells. Oral Oncology 2007; 43(9):905-10.

9. Akev N, Turkay G, Can A, Gurel A, YildizF,
Yardibi H, et al. Effect of Aloe Vera leaf pulp
extract on Ehrlich ascites tumours in mice. Eur J
Cancer Prev 2007; 16(2):151-7.

10. Can A, Akev N, Ozsoy N, Bolkent S, Arda
BP, Yanardag R, et al. Effect of Aloe Vera leaf
gel and pulp extracts on the liver in type-II
diabetic rat models. Biological & Pharmaceutical
Bulletin 2004; 27(5): 694-8.

11. Rajasekaran S, Sivagnanam K, Subramanian
S. Antioxidant effect of Aloe Vera gel extract in
streptozotocin-induced ~ diabetes in  rats.
Pharmacol Rep 2005; 57(1): 90-6.

12. Benedi J, Arroyo R, Romero C, Martin-
Aragon S, Villar AM. Antioxidant properties
and protective effects of a standardized extract
of Hypericum Perforatum on hydrogen
peroxide-induced oxidative damage in PCI2
cells. Life Sciences 2004; 75(10): 1263-76.

13. Eamlamnam K, Patumraj S, Visedopas N,
Thong-Ngam D. Effects of Aloe Vera and
sucralfate on gastric microcirculatory changes;
cytokine levels and gastric ulcer healing.in rats.
World J Gastroenterol 2006- 7; 12(13): 2034-9.
14. Boudreau MD, Beland FA. An evaluation of
the biological and toxicological properties of
Aloe barbadensis (miller), Aloe Vera. J of
Environmental Sci and Health 2006; 24(1): 103-
54.

15. Chithra P, Sajithlal GB, Chandrakasan G.
Influence of Aloe Vera on the healing of dermal
wounds in diabetic rats. J of Ethnopharmacology
1998; 59(3): 195-201.

16. Davis RH, Maro NP. Aloe Vera and
gibberellin.  Anti-inflammatory activity in
diabetes. J of the American Podiatric Medical
Association 1989; 79(1): 24-6.

17. Korn T. Pathophysiology of multiple
sclerosis. J of Neurology 2008; 255 (Suppl 6):2-
6.

18. Taoufik E, Tseveleki V, Euagelidou M,
Emmanouil M, Voulgari-Kokota A,
Haralambous S, et al. Positive and negative
implications of tumor necrosis  factor

JoSa S 0l ol 310 gy Sl a5 305 0

3 ga o3zl 55 MKl Lo gn (6oboy Oleys 53 (o9l
EILPEE I o)

STy Sy pshe oils Colem b G

o let SIS L ST J ST (S Sliios S e

q,\mgﬁ5,&MJ|@,J,@4§@J{;\”\?;HW

(‘ﬁL“k.s"Jg‘:‘; elii}b C)LE.:E;J} ui)}nT (:J.::u

&be
1. Sampedro MC, Artola RL, Murature M,
Murature' D, Ditamo Y, Roth GA, et al. Mannan
from ~Aloe  saponaria inhibits tumoral cell
activation and proliferation. Int
Immunopharmacol 2004; 4(3): 411-8.
2.TanakasM, Misawa E, Ito Y, Habara N,
Nomaguchi K, Yamada M, et al. Identification
of five phytosterols from Aloe Vera gel as anti-
diabetic compounds. Biol & Pharm Bull 2006;
29(7): 1418-22.
3. Langmead L, Makins RJ, Rampton DS. Anti-
inflammatory effects of Aloe Vera gel in human
colorectal mucosa in vitro. Alimentary
Pharmacology & Therapeutics 2004; 19(5):
521-7.
4. Muller MJ, Hollyoak MA, Moaveni Z,
Brown TL, Herndon DN, Heggers JP.
Retardation of wound healing by silver
sulfadiazine is reversed by Aloe Vera and
nystatin. Burns 2003; 29(8): 834-6.
5. Wang ZW, Zhou JM, Huang ZS, Yang AP,
Liu ZC, Xia YF, et al. Aloe polysaccharides
mediated radioprotective effect through the
inhibition of apoptosis. J of Radiation Research
2004; 45(3): 447-54.
6. SosaS, Morelli CF, Tubaro A, Cairoli P,
Speranza G, Manitto P. Anti-inflammatory
activity of Maytenus senegalensis root extracts
and of maytenoic acid. Phytomedicine 2007,
14(2-3): 109-14.
7. Chen HC, Hsieh WT, Chang WC, Chung JG.
Aloe-emodin induced invitro G2/M arrest of
cell cycle in human promyelocytic leukemia
HL-60 cells. Food Chem Toxicol 2004; 42(8):
1251-7.

W IFAA 30l o oslad (ud3193 Jlo 5Tyl (Kb pole olCiils ingh oole dlo



OCod § (oo pwld 5570

e Slgp S0 93 19 4997 (635Y90mgigas! Calad

neutralization for the pathogenesis of multiple
sclerosis. Neuro-Degenerative Diseases 2008;
5(1): 32-7.

19. Cope A, Ettinger R, McDevitt H. The role
of TNF alpha and related cytokines in the
development and function of the autoreactive T-
cell repertoire. Research in Immuno 1997;
148(5): 307-12.

20. Mosayebi G, Ghazavi A, Khazaei MR,
Payani MA. Effect of Vitamin E on the
inhibition ~ of  experimental — autoimmune
encephalomyelitis (EAE) in C57BL/6 mice. J of
Arak University of Medical Sci 2006; 9(1): 68-
75.

21. Mosayebi G, Ghazavi A, Salehi H, Payani
MA, Khazae MR. Effect of sesame oil on the
inhibition ~ of  experimental  autoimmune
encephalomyelitis in C57BL/6 mice. Pakistan J
of Biological Sci PIBS 2007; 10(11): 1790-6.
22. Lock C, Oksenberg J, Steinman L. The role
of TNFalpha and lymphotoxin in demyelinating
disease. Annals of Rheumatic Diseases 1999; 58
(Suppl) 1: 1121-8.

23. Mikova O, Yakimova R, Bosmans E, Kenis
G, Maes M. Increased serum tumor necrosis
factor alpha concentrations in major depression
and multiple sclerosis. Eur
Neuropsychopharmacol 2001; 11(3): 203-8.

24. Ozenci V, Kouwenhoven M, Huang YM,
Kivisakk P, Link H. Multiple sclerosis is
associated with an imbalance between tumour
necrosis factor-alpha (TNF-alpha)- and IL-10-

secreting blood cells that is corrected by
interferon-beta (IFN-beta) treatment. Clinical
and Experimental Immuno 2000; 120(1): 147-
53.

25. Rentzos M, Nikolaou C, Rombos A,
Voumvourakis K, Segditsa I, Papageorgiou C.
Tumour necrosis factor alpha is elevated in
serum and cerebrospinal fluid in multiple
sclerosis and inflammatory neuropathies. J of
Neurology 1996; 243(2): 165-70.

26. Sharief MK, Hentges R. Association
between tumor-necrosis factor-alpha and disease
progression in patients with multiple sclerosis.
New England J of Medicine 1991; 325(7): 467-
72.

27. Robinson. WH, Genovese MC, Moreland
LW. Demyelinating and neurologic events
reported in <association with tumor necrosis
factor alpha antagonism: by what mechanisms
could tumor necrosis factor alpha antagonists
improve rheumatoid arthritis but exacerbate
multiple sclerosis? Arthritis and Rheumatism
2001; 44(9): 1977-83.

28. Yun N, Lee CH, Lee SM. Protective effect
of Aloe Vera on polymicrobial sepsis in mice.
Food Chem Toxicol 2009; 47(6): 1341-8.

29. Kim SH, Cheon HJ, Yun N, Oh ST, Shin E,
Shim KS, et al. Protective effect of a mixture of
Aloe Vera and Silybum Marianum against
carbon tetrachloride-induced acute
hepatotoxicity and liver fibrosis. J Pharmacol
Sci 2009; 109(1): 119-27.

WF IFAA 30l o oslad (ud3193 Jlo 5Tyl (Kb pole olCiils ingh oole dlo



Arak Medical University Journal (AMUJ) Original Article
Autumn 2009; 12(3): 109-115

Immunomodulating activity of Aloe Vera in animal model of multiple
sclerosis

Mosayebi G', Ghazavi A?", Aghili B, Mirshafie A*

1- Associate Professor, Immunologist, Department of Immunology and member of Molecular Medical
Research Center, Arak University of Medical Sciences, Arak, Iran

2- Lecturer, Immunologist, Department of Immunology, Arak University of Medical Sciences, Arak,
Iran

3- MSc Student of Immunology, Tehran University of Medical Sciences, Tehran, Iran

4- Professor, Immunologist, Department of Pathology, Tehran University of Medical Sciences, Tehran,
Iran

Received 12 Jul, 2009 Accepted 17 Aug, 2009

Abstract

Background: Aloe Vera species have diverse immunomodulatory and antitumor activities.
The present study was set out to define the immunomodulatory activity of Aloe Vera extract on tumor
necrosis factor-alpha (TNF-a) and development of experimental autoimmune encephalomyelitis
(EAE) as an animal model of multiple sclerosis (MS).

Materials and Methods: In this experimental interventional study, EAE was induced by
MOGss.ss peptide and complete Freund's adjuvant in C57BL/6 mice. Mice were placed in two
therapeutic groups (n=8 per group) with the same age and weight. Therapy with Aloe Vera extract
(120mg/kg/every day given oral) was started on'day 5 before the immunization until 25 day after that.
EAE control received phosphate buffer alone with same schedule. Signs of disease were recorded
daily until the day 25 when mice were bled and sacrificed. Produced TNF-a by cultured spleen
mononuclear cells was detected by ELISA.

Results: The Aloe Vera treatment significantly reduced the clinical signs of EAE and delayed
onset of disease. Mononuclear cells isolated from spleen of treated-mice with Aloe Vera showed a
significant decrease in TNF-a in compared with control mice (p=0.012).

Conclusion: Aloe Vera ameliorated the EAE and reduced TNF-a level in MS animal model.

Keywords: Aloe Vera, Tumor necrosis factor- alpha, Experimental autoimmune
encephalomyelitis, Multiple sclerosis, C57BL/6 mouse
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