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Interleukin-6 Deficiency Does Not Affect Motor Neuron

Disease Caused by Superoxide Dismutase 1 Mutation
(SOD1 ZE5\Z & - TAELL il = = —n WREBIZE T DIL-6 XA D IE AR
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Background & Aim : Amyotrophic Lateral Sclerosis (ALS) is an adult-onset, progressive, motor neuron degenerative
disease. Recent evidence indicates that inflammation is associated with many neurodegenerative diseases
including ALS. Previously, abnormal levels of inflammatory cytokines including IL-1B, IL-6 and TNF-a were
described in ALS patients and/or in mouse ALS models. In addition, one study showed that blocking IL-1B could
slow down progression of ALS—-like symptoms in mice. My lab members revealed that IL-6 blockade was effective
in a mouse model of autoimmune arthritis and a mouse model of central neuron system disease, experimental
autoimmune encephalomyelitis. In humans, anti—IL-6 receptor antibody tocilizumab is effectively used in
treating rheumatoid arthritis and was recently reported to be effective in Neuromyelitis Optica (NMO), an
autoimmune disease of the central nervous system mainly affecting spinal cord and optic nerves. The latter
finding suggests that tocilizumab can ameliorate immune disease in central nervous system. Fiala et al recently
started a clinical trial of IL-6 inhibition therapy in sporadic ALS. In this study, I examined a role for
IL-6 in ALS, using an animal model for familial ALS

Methods: Mice with mutant SOD1 (G93A) transgene, a model for familial ALS, were used in this study. The
expression of the major inflammatory cytokines, IL-6, IL-1p and TNF-a, in spinal cords of these SODI transgenic
(TG) mice were assessed by real time PCR. Mice were then crossed with IL-6(—/-) mice to generate SOD1TG/IL-6(-/-)
mice. SOD1 TG/IL-6(-/-) mice (n=17) were compared with SOD1 TG/IL-6(+/-) mice (n=18), SOD1 TG/IL-6(+/+) mice
(n=11), WT mice (n=15), IL-6(+/-) mice (n=5) and IL-6(-/-) mice (n=8), with respect to neurological disease
severity score, body weight and the survival. I also histologically compared the motor neuron loss in lumber
spinal cords and the atrophy of hamstring muscles between these mouse groups.

Results: Levels of IL-6, IL-1B and TNF-a in spinal cord of SOD1 TG mice was increased compared to WT mice
However, SOD1 TG/IL-6(-/-) mice exhibited weight loss, deterioration in motor function and shortened lifespan
(167.55 + 11.52 days), similarly to SOD1 TG /IL-6(+/+) mice (164.31£12.16 days). Motor neuron numbers and
IL-1p and TNF-a levels in spinal cords were not significantly different in SOD1 TG /IL-6(-/-) mice and SODI
TG /IL-6 (+/+) mice.

Conclusion: These results provide compelling preclinical evidence indicating that IL-6 does not directly

contribute to motor neuron disease caused by SOD1 mutations
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WA, IEHRIRIRIE Y U CRIEMEY 1 Mo v 2R L T 5 AW RBI N 25 S, wRe bR 2 & edk
R IGRBA~IRE BT TS, 20T LS LT, IL-6DMBINEETHD LHMONTE TND, KM, FRERHR T
B D HZENIEARLE (ALS) OIRBICKIENEET D LW ) Flf O A% T, KA A b B A IL-63ALSD
JREEIZRE G925 L W ORI AL Tle, FORAED 7=, ALSOEF /LENMSODL (GI3A) T A ==v 2 (TG) w7 A
ZAFL, IL6XE~T R L DRRUT L VSODL T6 IL-6 (=/-) ¥ U AZAFH L T, #fRER, FHORIE G, RAEMEY
A NBA VEEICOWTRF LT, ZORE, KHUIK LT, ALSET A~ 7 AXIL-6KE FIZB W T HEE & FAtkD
HRIRERTHZ ENREN, ATET LY OIFEIZEB W CTIL-6DEHIZZ LW 2 EBRHA LMo Tz, ABFFEO R
IXALS OB B FESEBA R T IT IR L7223, BBWALS DI REMEIR L IRRIEIR R 2D 5 FTHBELRERL H VY, 77 &
7R SN IGEN D B ROl A5 TR VI LIRERAER L LTHIS LW O L3BH D, AAFILE T L 7oK
MRS 2 & B 2 D,




