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1) Bai Y., Tohda C., Zhu S., Hattori M., Komatsu K.: Active components from Siberian ginseng
(Eleutherococcus senticosus) for protection of amyloid (25-35)-induced neuritic atrophy in
cultured rat cortical neurons. J. Nat. Med. 65: 417-423, 2011.

Abstract: Not only neuronal death but also neuritic atrophy and synaptic loss underlie the pathogenesis
of Alzheimer's disease as direct causes of the memory deficit. Extracts of Siberian ginseng (the rhizome
of Eleutherococcus senticosus) were shown to have protective effects on the regeneration of neurites
and the reconstruction of synapses in rat cultured cortical neurons damaged by amyloid B (AB)(25-35),
and eleutheroside B was one of the active constituents. In this study, a comprehensive evaluation of
constituents was conducted to explore active components from Siberian ginseng which can protect
against neuritic atrophy induced by AP(25-35) in cultured rat cortical neurons. The ethyl acetate,
n-butanol and water fractions from the methanol extract of Siberian ginseng showed protective effects
against AP-induced neuritic atrophy. Twelve compounds were isolated from the active fractions and
identified. Among them, eleutheroside B, eleutheroside E and isofraxidin showed obvious protective
effects against AB(25-35)-induced atrophies of axons and dendrites at 1 and 10 uM.

2) Joyashiki E., Matsuya Y., Tohda C.: Sominone improves memory impairments and increases
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axonal density in Alzheimer's disease model mice, SXFAD. Int. J. Neurosci. 121:.181-190,

2011.
Abstract: Previously we showed that steroidal sapogenin, sominone improved memory after a single i.p.
injection into normal mice. However, it had not been reported that sominone could recover memory
deficits in a severe Alzheimer's disease (AD) model animal. Therefore, we aimed to investigate that
sominone improved memory impairments in the 5SXFAD mouse, model for AD. In the current study, we
used sominone that we had synthesized. SXFAD mice were given 10 pumol/kg sominone intraperitoneally
for 9 days. In addition to object recognition memory, axonal density, amyloid plaque number, and
activated microglia in the brain were evaluated. Sominone treatment significantly improved object
recognition memory compared with vehicle control treatment. Sominone treatment significantly enhanced
axonal densities in the frontal cortex and parietal cortex but had no effects on amyloid plaque number and
activated microglia. In cultured cortical neurons, the axonal length was significantly reduced by Ap(1-42)
treatment. However, that was markedly recovered 5 days after the treatment with 1 uM sominone.
Neuronal loss was not observed in the cortex and hippocampus of SXFAD mice at 6-8 months of age.
These results suggest that memory deficits in AD may be improved by sominone independently of
reducing amyloid plaques and neuroinflammation.

3) Tohda C., Nakada R., Urano T., Okonogi A., Kuboyama T.: Kamikihi-to (KKT) Rescues
Axonal and Synaptic Degeneration Associated with Memory Impairment in a Mouse Model
of Alzheimer's Disease, SXFAD. Int. J. Neurosci. 121: 641-648, 2011.
Abstract: Alzheimer's disease (AD) is a chronic progressive neurodegenerative disorder. Current agents
for AD are employed for symptomatic therapy and insufficient to cure. We consider that this is quite
necessary for AD treatment and have investigated axon/synapse formation-promoting activity. The aim of
this study is to investigate the effects of Kamikihi-to [KKT; traditional Japanese (Kampo) medicine] on
memory deficits in an AD model, SXFAD. KKT (200 mg/kg, p.o.) was administered for 15 days to
5SXFAD mice. Object recognition memory was tested in vehicle-treated wild-type and SXFAD mice and
KKT-treated SXFAD mice. KKT-treated SXFAD mice showed significant improvement of object
recognition memory. KKT treatment significantly reduced the number of amyloid plaques in the frontal
cortex and hippocampus. Only inside of amyloid plaques were abnormal structures such as bulb-like axons
and swollen presynaptic boutons observed. These degenerated axons and presynaptic terminals were
significantly reduced by KKT treatment in the frontal cortex. In primary cortical neurons, KKT treatment
significantly increased axon length when applied after AB(25-35)-induced axonal atrophy had progressed.
In conclusion, KKT improved object recognition memory deficit in an AD model 5XFAD mice.
Restoration of degenerated axons and synapses may be associated with the memory recovery by KKT.
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1) Tohda C., Kuboyama T.: Current and future therapeutic strategies for functional repair of
spinal cord injury. Pharmacol. Ther. 132: 57-71, 2011.
Abstract: Spinal cord injury (SCI) causes serious, chronic dysfunction which is difficult to treat.
Disability, including long-lasting motor and sensory dysfunction, typically results from damage to the
descending and ascending spinal tracts and interneurons and, secondarily, to the neuronal degeneration
that occurs proximal and distal to the spinal insult. Numerous strategies are being implemented to protect
neurons from damage, to enhance axon growth and to foster cell proliferation. Described in this report are
recent clinical trials aimed at testing strategies to restore locomotion after SCI. While laboratory animal
studies have indicated that it may be possible to minimize neuronal damage resulting from spinal cord
injury, little progress has been made in reducing or reversing the events associated with the chronic phase
of this condition. The strategy aiming to inhibit single molecule sometimes shows controversial results. In
SCI, a lot of players participate in motor and sensory dysfunctions. Therefore, sufficient functional
recovery may be achieved by regulating multiple targets. Regrowth of tracts connecting the brain and



spinal cord, and axonal sprouting of propriospinal interneurons are fundamentally important for neuronal
network working. In addition, remyelination, protection of neuronal death, inhibition of inflammation, and
upregulation of beneficial influence of astrocytes are also quite crucial to supporting the axonal refining.
Combination of several strategies might be useful as a practical therapy. Several compounds such as a
Sema3A inhibitor, estrogen, withanoside IV and their relating compounds or other neurotrophic
factor-mimicking agents may be candidates for useful SCI therapeutic drugs since those have multi-effects
on damaged spinal cord.

2) Tohda C.: Potential of traditional medicine-derived compounds as therapeutic drugs for
Alzheimer’s diseases. Basics of Evidences-Based Herbal Medicine. Research
Signpost/Transworld Research Network. Kerala, India. 89-104, (2010).

Abstract: While acetylcholine esterase inhibitors are primarily used in the treatment of Alzheimer’s

disease, they only delay the progression of dementia rather than actually restore brain function. Recovery

of brain function after injury requires the reconstruction of neuronal networks, including neurite
regeneration and synapse reformation. Several candidates (synthesized compounds, natural
medicine-derived compounds, physiologically activity substances, antibodies, etc.) for anti-Alzheimer’s
disease have been studied in experimental models in vitro and in vivo. This review focuses on traditional
medicine-derived compounds isolated from Ashwagandha, Ginseng Radix, Astragali Radix, Siberian

Ginseng, Salviae Miltiorhizae Radix and Aurantii Nobilis Pericarpium, and shows their effects on amyloid

B-induced neurite atrophy, cell death or memory deficits. The therapeutic potency of a variety of

structures, such as saponins, sapogenins, flavonoids, iridoids, and phenylpropanoids, has been indicated in

several experimental models.
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1) Teshigawara K., Nagata A., Kuboyama T., Tohda C. : 1-Deoxy-nor-sominone (Denosomin)
promotes the neurite outgrowth via astrocyte-mediated signaling in the spinal cord. 5 84 [ H A
PSS, 2011, 3, 22-24, FRIR.

2)  SRJRECR|, TS, ZhuShu, #IZEW], BUSEY, [IARR, NMRE—, HHEFRSSL,
WhEL, AN - UGHRERET — & N— 2| OWEE, 55 28 [IFIEEIE R FIN RS,
2011, 8, 27-28, w&IL.

3) Wang X., Kuboyama T., Miyanaga S., Kazuma K., Konno K., Satake M., Tohda C. : Searching for
natural medicines that improve spinal cord injury, 5 28 [RIFNEEEE SR FZ2I RS, 2011, 8,
27-28, & IL.

4y  WHEE, KETS : 7Y~ —{ET L~ U ADOGRERE &k E 2 dGE T 5
NSRRI DVER, 55 28 [N K22l k2, 2011, 8, 27-28, & IL.

5) B NRE, APRILAR, s =, BT Fifi{ba % 1-deoxy-nor-sominone
(Denosomin)iZ L5 7 A et A k&I L2 EHiREGOSEER. 5 54 0] H AR LTS

2, 2011, 9, 26-28, JNH.

6)  BUTERET, RHEET, PEIURE, ACRILAR, QAH ", RHE T TR0
BFEREIRI1E L2 B 5-9° % Denosomin OHiZRIMEEIEM. 55 54 [0l B AL RE, 2011,
9, 26-28, .

7y ARILAN, Jerry Silver, B T3, O a2 FaAFUrm@grasr4 271 ol
K DR AT O v 7 URERAE. 5 54 B H AR EE R R, 2011, 9, 26-28,
.
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* 1) Tohda C.: The study of natural medicine for exploring key pathways of neuroregeneration. The
11th Southeast Asian Western Pacific Regional Meeting of Pharmacologists, 2011, 3, 22-24,
Yokohama.
*2) Komatsu K., Zhu S., Tohda C.: Genetic, chemical and pharmacological diversity of Ginseng drugs.

The 6th CCTNM-KSP-JSP Joint Symposium on Pharmacognosy. 2011, 10, 20-22, Shenyang,
China.
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