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Mitoxantrone prevents disease relapse in a rat model of multiple sclerosis NEUROFIT
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Curative treatment markedly prevents the EAE disease relapse in the rat model of multiple sclerosis
NEUROFIT SAS, 850 Boulevard S. Brant - BIHDEIFC | Preventive treatment with mitoxantrone markedly reduces the development of EAE disease in the rat model of multiple sclerosis
Parc d’Innovation - 67400 ILLKIRCH, FRANCE www.neurofit.com Mitoxantrone does not attenuate the inflammation of activated CNS-resident cells and does not protect against the process of neuronal damage
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Mitoxantrone (Novantrone) is an immunosuppressive drug that impacts both T and B cell proliferation. & Mitoxantrone Relapse {onset day 17) N R o A A T I o
In 2000, mitoxantrone was approved by the FDA for the treatment of multiple sclerosis (MS). Indeed, clinical data suggests A E%%i[iwméﬁe %“‘“:?T ﬁﬂ'“,'% = iﬁ:ﬂﬁ;%‘ﬁ;ﬁéﬂi%;'ﬂiﬁa%
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However, there is no animal data showing the beneficial effect on the disease relapse when mitoxantrone treatment is gﬁﬁeﬂggﬁgtﬁgﬁﬂ the course stz G bl U Srbied (0
initiated only after the occurrence of the first attack. o 3- ' o 3- symptom during the first attack was
8 E Before the treatment and durin 8 disease relapse was absent.
. . w the first attack, the two groups o 7]
. ObjeCthES oy Egsas;ﬁd showed  comparable = F Prevenlive mitoxantrone ftreatment
= 27 - = 2 =
3 5 e e ™
R% C Treatment with  mitoxantrone k%
The objectives of the present work were to evaluate the effect of mitoxantrone in an animal model that mimics the relapsing - i i ﬁfﬁ;‘ﬁﬂé‘mﬁﬁ_ W (= G The disease load during the
remitting form of MS, especially the impact of the treatment on the disease relapse. In addition, the direct neuroprotective Le L 1 i Dt e o)
potential of mitoxantrone, independent to its action on T and B cell function, was assessed in LPS-stimulated cocultures of _ . D ;ﬁ-ﬁﬁﬁﬁmm with mitgxartone _ mitoxantrone treatment.
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Experimental autoimmune encephalomyelitis (EAE) serves as animal model of multiple sclerosis. % = . § “ % - o ‘ N
EAE can be induced in rats or mice by immunization with myelin antigens combined with adjuvant. g 3 x 7 g + -
The relapsing remitting form of EAE (RR-EAE) is obtained in DA rats following inoculation with syngeneic spinal cord 8 0 & 8 : — §
homogenate. The development of clinical disability is assessed by a scoring system as follow: —
0 = no abnormality; 0.5 = distal weakness of the tail; 1 = complete weakness of the tail; 2 = mild weakness in one or two _ _ _ ; ; -
hindlimbs; 3 = moderate paraparesia of one or two hindlimbs; 4 = severe paraparesia with incontinence; 5 = total paraplegia. Figure 2: Effect of mitoxantrone exposure on rat primary cocultures of glia-neurons
A score of 0.5 is added (or subtracted) when the clinical sign is between two scores. 125 150 A Ths death of newons induced by LPS in a coculturs of
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0.5 mg/kg mitoxantrone was administrated intraperitoneally (i.p.) on daily basis to EAE rats as preventive and curative @% 75 - £ OF IR s ok pravenied by, the Westment
therapy. In the preventive regimen, mitoxantone treatment was initiated at day 8 post-immunization when there is e g E8 s0- L R P
still no obvious sign of disease symptoms. In the curative therapy, mitoxantrone treatment was initiated at day 17 E S 50 T e s stimulated by LPS in 4 coculture of glia-neurons was
during the remission period when there is still no obvious sign of disease relapse. a® o9 o ok preventar. by The: fresmment wilh: mianEne.
The control EAE rats received an i.p. injection of 0.9 % NaCl starting from day 8 post-immunization. = %1 L D The production of the apmjrﬁn:am%t?rg“ cytokine IL-1
o . - not prevented by the treatment with mitoxantrone.
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Coculture of glia-neurons from rat embryos exposed to lipopolysaccharide (LPS) induces a rapid and marked release of Mitoxantrone : Mitoxantrone
various inflammatory mediators into the medium including nitric oxide, TNF-a, IL-1B and ultimately leads to the death of 150 o CO"C'USiGﬂ
neurons. 100 - = R
In the present study, brains of rat embryos at 15 days of gestation were dissected to harvest the ventral mesencephalic B S - L 3
flexure used for the cell preparations. The cell preparations comprising neurons and glia cells were cultured in 96 well T8 %;; 100 ~ :
plates containing culture medium and maintained at 37°C in 5 % C02-95 % air atmosphere. 28 so- 28 The results of the present work support the beneficial
, . , ﬁg ~ ﬁ-?é’ effect of mitoxantrone treatment seen in MS patient.
= Mitoxantrone treatment and LPS stimulation of cocultures R 7 e p@ 507 Furthermore, since mitoxantrone is unable to attenuate
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After 7 days, cocultures were a:xpc:-sed to different concentrations nf rlnitm::.antmne (0.3-100 nM). 30 minutes 1Iater, _ of peripheral immune system appears the most
10 ng/ml of LPS was added to stimulate the coculture. The release of nitric oxide, TNF-a and IL-1p are measured in the 0 . 0 - plausible target for the effect of mitoxantrone in MS.
supernatant 24h later using their respective detection kits. After 5 days, the extent of neuronal injury was indirectly 3 1 4 A0 A5 o B & 10 160

measured by the density of surviving dopaminergic neurons (tyrosine hydroxylase positive cells) in the coculture. it s i R 2



