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Multiple Sclerosis Disease ( MS )

o Neurodegenerative

o Autoimmune

o Inflammatory

» Demyelination

» Neuroinflammation
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Synptonns

o Depression

( Central © Cognitive impairment

o Fatigue

i o Nystagmus
splanchnic Visual o Optic Neuritis

o Bladder dysfunction o Diplopia
o Bowel dysfunction

Sensation

o Pain

o Weakness  Nurmbriess

o Ataxia




Classification

PRMS Progressive Relapsing MS

|

SPMS Secondary Progressive MS

PPMS Primary Progressive MS

RRMS relapsing/ Remitting Ms

Increasing Disability

Time ——
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Necessity of MS Models

» Common Reasons

» Biopsy Problems

» Complex Disease




MS Models

v’ Myelin Mutants

v’ Viral & Autoimmune Models

v Chemically- induced Lesions

¥

Ethicdivm Bromide :

\CURCUMIli

S

Local Demyelination
Oxidative Stress
Neuroinflammation

Astrocytes & Oligodendrocytes Damage
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Cunrcumnuiun (O)lr[ig[i(onm Class: Liliopsida

= Order: Zingiberales
Family : Zingiberaceae
Genus : Curcuma
Species : C. longa (Turmeric)

Used as home remedy

for various diseases
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OCH3 H3CO

Curcumin is derived from

“Curcuma longa”’




Cunrcuinnun

X carbohydrates

E curcumin

E essential oil
E fat
E

E moisture

L4

* Chemical composition of turmeric
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Initiation of
auto-immune
Loop 3 ssponse
LOC .

I'NF-a /‘~

Antioxidant ——
anti-inflammatory Oxidative Stress mmm) Keapl ‘

Maf ( Nrf2 )

ARE

COX-2,iNOS, IL-8, MMP-9 | |L-6 ™ STAT3 Transcription of antioxidant enzymes

Nucleus
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Cunrcuinnun

Endocrine system
Diabetes, Hypothyroidism

Respiratory system
Pneumonia

Urinary system
Inflammatory Kidney diseases

Skeletal system
Osteoporosis

Nervous system
AD, PD, @

Cardiovascular system
Cardiac hypertrophy

Skin
Psoriasis, Skin wound

Reproductive system
Dysmenorrhea
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v" Investigating memory improvement and antioxidant effect of

curcumin and Lino-curcumin on EB-induced MS model.

v Compare Lino-curcumin efficacy with curcumin.
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Aunumals

1 Rats were purchased from Pastor institute.

1 Situation: temperature: 22+2°C
lights on 07:00-19:00 h
ad libitum access to food and water

(] Subjects: 56 Male Wistar rats
weighing 250420 gr
divided in 7 groups (n=8)




(Gr]ﬁonqus

1. Control

2. Sham (DMSO/PBS 1%v/v)
3. EB (4 ug/rat)

4. EB+ 5 ug/rat Cur.

5. EB+ 10 ug/rat Cur.

6. EB+ 5 ug/rat Lino-cur.

/. EB+ 5 ug/rat Lino-cur.
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Stereotaxic (O)]P><e]ra11t[i<o>1n1

AP:- 0.6 mm

ICV co-ordination: ML: £ 1.6 mm

DV:4.0 mm
Coronal

Horizontal

Figtire 21

Interaural 8.20 mm

Bregma -3.60 mm

Lateral 1.40 mm

Figttre 82




H Es1t<o>1l<o>g[i<caﬂl confirmation of Stereotaxic
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Morrits Water Maze test
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tatistical Amnalysis
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V The data were expressed as means + SEM.
V One-way analysis of variance (ANOVA), followed by Tukey post-test

V Differences were considered significant if P < 0.05
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Spant[iaﬂl Menmory

MWM (S\\#'imming Speed)

-4 Con.

-« =Sham

EB

=g = EB+Cur.5

——p\ = EB+Cur.10

—& - EB+Lino-cur.5

—{1} - EB+Lino-cur.10




Oxidative Stress
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Groups

MS+ Cur.10  MS+ Linocur.5 MS+ Linocur.10
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Spatial memory (current study)

Swimming speed
Time Latency Control
Travelled Distance

EB
Injection

Spatial memory

impairment

Cur. - Swimming speed
& | Time Latency
Lino-cur.

treats

| Travelled Distance




Spatial memory (Previous Studies)

EB
Injection

Cur.
&
Lino-cur.

treats

Swimming speed
Time Latency

Travelled Distance

- Swimming speed
| Time Latency

| Travelled Distance

Ziehn. et al, 2010
Kim. et al, 2012
Ghaffary. et al, 2013

Sethi. et al , 2009
Kuhad. et al, 2007
Belviranh. et al, 2013
Tang. et al, 2009
Xu. et al, 2009




Oxidative Stress Parameters (current study)

EB
Injection

Cur.
&
Lino-cur.

treats

FRAP

MDA Control
SOD oniro

CAT.

OXi dative

gtress

» ERAP lino-cur > Oy,

| MDA lino-esnso V8 Cuep.5
| sob 0O




Oxidative Stress Parameters

(Previous studies)

Abdel-salam. et al, 2012
Spanevello. et al, 2009
Cur.

&
Lino-cur.

treats

Sethi. et al , 2009
Kuhad. et al, 2007
Belviranh. et al, 2013
Mohajeri. Et al, 2015




Spant[ialll menmory & Oxidative stress

i;ppress CK

Lino-curcumin Curcumin




Conclusiton
N —

EB Model | 5 Oxidative stress

|
\ﬁ ALl ® Spatial memory impairment

Lino-cur.

® Oxidative parameters decreased

& Cur. |
%iatmcnt @ Spatial memory improved

Using Lino-curcumin was more effective on normalizing oxidative
stress parameters and improvement of spatial memory in

compare with curcumin during MS model in male rats.




C it
Suggesti®ns

> Investigating the long term of this treatment

» Test this treatment on the other models of MS, e.g. EAE

» Analyzing the results of this method on spinal cord tissue

» Analyzing gene expression of MBP during MS + Lino-cur.

» Investigating the brain histological study during MS + Lino-cur.
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