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TRANSPLANTATION OF ASTROCYTES DERIVED FROM INDUCED
PLURIPOTENT STEM CELL ON AN EXPERIMENTAL SPINAL CORD
INJURY IN RATS

Koichi Hayashi, Masayuki Hashimoto, Masashi Yamazaki, Akihiko Okawa, Masao
Koda, Tsuyoshi Sakuma, Hiroshi Takahashi

Graduate School of Medicine, Chiba University, Chiba City, Japan

Induced pluripotent stem (iPS) cell can be a potent alternative in case of autograft cell
transplantation, because it can be made from somatic cells without breaking fertilized
egg. Neural Stem Sphere (NSS) method is one of ES-cell differentiation methods,
which migrates neural stem cell (NSC) peripherally around ES-cell colony. In the
present study, we applied NSS method to iPS cell differentiation. In CNS injury, the
glial scar has bright side, because it prevents survival tissue from inflammation
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PHASE I CLINICAL RESULTS OF THE ECE/NEP INHIBITOR SLV334, A
NEW THERAPEUTIC CLASS TO BE INVESTIGATED IN TRAUMATIC
BRAIN INJURY (TBI)

Hanka De Voogd', Edu Zondag', Pieter Van den Broeck', Koos Drooger', Tinka
Tuinstra', Eric Sondag Elizabeth Allen®, Mlchlel De Vries'

1Solvay Pharmaceuticals, Weesp, Netherlands, *Guy's Drug Research Unit, London,
United Kingdom

SLV334, a inhibitor, is in clinical development for
TBL. It inhibits endothelin converting enzyme (ECE), preventing formation of the
vasoconstrictor endothelin-1 (ET-1) from its precursor Big endothelin (Big-ET-1).
SLV334 also inhibits neutral (NEP), pt ing the of na-
triuretic peptides, i.e. atrial natriuretic peptide (ANP). In animal models, SLV334 was

spreading. The purpose of this study is to s of iPS cell-derived
astrocytes transplantation into injured spinal cord.

Mouse iPS cell colonies were cultured in astrocyte-conditioned medium (ACM) and
bFGF under free-floating conditions for four days. Mouse iPS cell colonies give rise to
floating spheres of concentric stratiform structure with a periphery of NSCs. NSCs
were immunoreactive for Nestin, and could be differentiated into -I1l-positive neu-
rons GFAP or S100-positive astrocytes, and 04 or GalC-positive oligodendrocytes.
NSCs were cryopreserved and could be differentiated into GFAP-positive astrocytes
when bFGF was replaced with 10% FBS

Adult female SD rats were subjected to moderate spmal covd conlusxon mjury (200
kdyn, IH impactor) at T9/10 level. We trocyl
(100,000/541) labeled with PKH-26 into injury site three days after spmal cord injury.
We injected DMEM into injury site as a control. We are planning to assess BBB
locomotor score for eight weeks, then do immunohistological studies.
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RESPONSE TO METHYLPHENIDATE ADMINISTRATION AND DOPA-
MINERGIC FUNCTION IN PERSONS WITH TBI AND HEALTHY CON-
TROLS

Joelle Scanlon, Julie Price, Joseph Ricker, Yvette Conley, Carl Becker, Joshua
Burkhardt, Edward Dixon, Amy Wagner

University of Pittsburgh, Pittsburgh, PA, United States

Genetic variants affecting dopamine transporter (DAT) and D2 receptor (DRD2)
function may impact responsiveness to treatment with the DAT inhibitor methyl-
phenidate (MPH) after TBL. The differential impact of DAergic genotype on baseline
DAT/DRD2 binding may moderate this effect. This hypothesis was examined in
persons with moderate to severe TBI (N =9) 1 year post-injury and in healthy controls
(N=10). DAT and DRD2 binding was measured, respectively, using [C-11] SCFT
and [C-11] raclopride via PET imaging. Cognitive function was measured following a
one-time treatment with placebo and with 20 mg/kg MPH within 4 weeks of imaging.
Subjects were evaluated for the candidate genes, DAT1 3’ VNTR and DRD2 receptor
Taq 1 promoter RFLP. Results showed imaging and cognitive function were influ-
enced by injury group and DA genotype. TBI subjects had a significant reduction in
DAT receptor binding in striatal regions and in cognitive performance during both
treatment conditions as compared to controls. DAT binding in TBI, but not controls,
for carriers of the DAT 9 allele was significantly lower compared to homozygotes for
the DAT 10 allele. Carriers of the DAT 9 allele in the TBI group displayed poorer
cognitive performance during both treatment conditions. MPH administration did
result in a significant improvement in executive function for both TBI and controls as
measured by Trail-Making Test Part B (TMT-B) that was not attributable to differ-
ences in processing speed. Treatment response was influenced by DAT and DRD2
genetic variants. Better TMT-B performance under the placebo condition was related
to higher DAT binding in the right putamen (p <0.001) for TBI but not controls.
Additionally, there was a trend for better cognitive performance during the MPH
condition and higher DRD2 binding in TBI. PET imaging may help elucidate the
neurobiological basis for cognitive deficits and pharmacological treatment response
following TBI. This research helps determine the role of DAergic genetic variability in
moderating DA neurotransmission, treatment effects, and outcome after TBI.

NIH ROI HD0408162.

at the site of impact, prevented secondary damage in the hippocampus
and improved motor and cognitive function dose-dependently up to 24 h after experi-
mental injury. SLV334 had a favorable ADME and toxicology pmhle after iv dosing.
Purpose: Assess safety, (PK) an
(PD) related to mode of action after single (SD) and mulup]e (MD) doses of iv
SLV334, in healthy male subjects.
Methods: SLV334 was given ina d, double-blind, pl: trolled manner.
SD: 0.25-1 h increasing dose infusions (cross-over design); MD: 1 h infusions (parallel
design) twice daily. A 6h infusion was given open label. Assessments: safety lab, blood
pressure (BP), heart rate (HR), ECG (Holter), adverse events, plasma drug levels, plasma
levels of ANP, cyclic guanosine monophosphate (¢cGMP), Big-ET-1 and ET-1.

60 subjects received SLV334. SD doses (n = 40) of 50-1650 mg and/or 3000 mg as
6-h infusion; MD (n = 20) 2000 and 4000 mg (as 1000 and 2000 mg b.i.d. for 8 days).
Safety: BP, HR, lab and ECG gave no cause for concern; SLV334 was well tolerated
with occasional (postural) dizziness and irritation at the infusion site. PK: C,x and
AUC increased with dose, with a t; /2 of 1-3 h, no accumulation during MD. PD: Bl
ET-1 levels increased dose dependently for 12-24 h after dosing; all doses were
nificantly different from placebo, with maximal effect (Epna) at 2-4 h, being 5-8x
higher than placebo. ET-1 levels were below LOQ. ANP levels rose dose dependently
for 4-8 h, statistically significant at doses > 100mg, with an Eyy 2-7x higher than
placebo; cGMP increase was statistically significant at doses > 400 mg.
Conclusion: SLV334 in healthy subjects was safe and well tolerated. The marked in-
crease in Big-ET-1 and ANP levels observed confirmed the mode of action of SLV334 as
an ECE/NEP inhibitor; the duration of action suggests a b.i.d. dosing schedule.
The results support further development of SLV334 in TBI patients in early Phase II
studies.

o
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THE ANXIETY ASSESSMENT AND NURSING OF PATIENTS WITH HEAD
INJURY DURING THE 2008 WENCHUAN EARTHQUAKE
Chen Maojun
West China Hospital of Sichuan University, Chengdu, China

Objective: To investigate the anxiety state of patients with head injury during the
Wenchuan earthquake and the effects of psychological nursing.

Methods: 95 patients with mild head injuries suffered from Wenchuan earthquake
were enrolled in the study, among these 59 were male and 36 were female, aging from
20 years to 67 years with a mean age of 37 years. Each patient was assessed anxiety
state by self-rating anxiety scale after admission, then accepted a unified psychological
counseling. 3 days later self-rating anxiety scale was performed again and the data
were analyzed by SPSS.

Results: 75 patients(accounted for 78.9%) had anxiety, fear and somatization, cog-
nitive change. After accepted a unified psychological counseling, 49 patients (ac-
counted for 51.6%) had anxiety, fear and somatization. After intervention, the rate of
anxiety was significantly decreased (P = 0.006).

Conclusions: After earthquake, many wounded may have anxiety, fear and somati-
zation, cognitive change. Psychological nursing can greatly ease the psychological
anxiety of the wounded and reduce the physical symptoms.

A-23
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TRANSPLANTATION OF ACTIVATED MACROPHAGE FOR CHRONIC
SPINAL COKD INJURY IN RATS

Masao Koda', Koichi Hayas , Masayuki Hashnmnm Takeshi Sakuma®, Hiroshi
Takahashi’, Akihiko Okawa’, Masas}u Yamazaki®

! Chiba Aoba Municipal Hospital, Chiba, Japan, *Chiba University Graduate School
of Medicine, Chiba, Japan, *Chiba Kaihin Municipal Hospital, Chiba, Japan

Objective: Chronic spinal cord injury (SCI) is the most challenging area in the field of
SCI research. Glial scar is one the main obstacles for spinal cord regeneration in
chronic phase of SCI. Thus the elimination or modulation of glial scar might be main
component of therapeutic strategy for chronic SCI. Macrophage may have potential to
eliminate or modulate the glial scar via the phagocytosis or secretion of various kinds
of enzymes (e.g. MMPs). It has been reported that transplantation of activated mac-
rophage for spinal cord injury (SC) in acute phase is effective. However, it is still
unknown that ion of activated is also effective for chronic
SCI. The aim of the present study was to assess therapeutic effects of activated
macrophage for chronic SCI.

Methods: Adult male SD rats were laminectomized and spinal cords were contused
using Infinite Horizon Impactor. Macrophage was cultured from green fluorescent
protein (GFP) transgenic rat bone marrow. Four weeks after injury, 5 10° inteferon-
gamma-stimulated macrophage was directly injected into injured spinal cord. In
control rats, same volume of medium was injected. After transplantation, hind limb
functional recovery was assessed using BBB locomotor scale. Hsitological and im-
munohistochemical assessment was performed.
Results and T ion of activated promotes hind limb
functional recovery. We will explore the precise mechanisms underlying therapeutic
effects of activated macrophage for chronic SCL
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CREATING GROWTH SUPPORTIVE PATHWAYS TO ENHANCE DOPA-
MINERGIC AXON GROWTH

Chen Zhang, George Smith

University of Kentucky, Lexington, KY, United States

Different experimental and clinic strategies have been used to promote axon growth
from transplanted embryonic ventral mesencephalic (VM) neurons. However, very
few studies have focused on long-distance growth of dopaminergic fibers from VM
transplants. The aim of this study is to examine whether creating a growth supportive
pathway can direct long-distance growth of dopaminergic fibers from VM transplants.
Using our corpus callosum model, several growth supportive pathways were made
along the corpus callosum using lentivirus encoding the growth factors GDNF, and
Netrin-1. Lentivirus encoding GFP was used as a control group. Lentiviruses encoding
a single factor or a combination of multiple growth factors were injected along the
entire corpus callosum at 0.5Smm, 1.5mm and 2.5mm from the midline of both
hemispheres. Two wecks later, a piece of E14 VM tissue was transplanted into the right
side of the corpus callosum, 2.5mm from the midline. Chondroitinase ABC was in-
jected at the transplant site prior to VM transplantation (2ul at 10U/ml). Four weeks
after transplantation, the rats were perfused and brains were dissected. Coronal sec-
tions with the graft were cut and stained with antibody against tyrosine hydroxylase
(TH). TH+ fibres were counted at 0.5mm, 1.5mm in both sides and 2.5mm on the left
side of the corpus callosum. In sham and GFP control groups, TH+ fibres grew very
short distance from VM transplants, very few reached the midline. However, in GDNF
and Netrin-1 expressing groups, more TH+- fibres grew out of transplants and reach to
the midline. Some of these fibres grew across the midline entering the

P116 — STUDENT COMPETITION FINALIST

DELAYED INSULIN-LIKE GROWTH FACTOR-1 OVEREXPRESSION
PROVIDES REGIONAL NEUROPROTECTION DEPENDENT ON INJURY
SEVERITY

Sindhu Kizhakke Mada Kathryn Saatman

University of Kentucky, Lexington, KY, United States

Insulin-like growth factor 1 (IGF-1) is a potent neurotrophic factor that is essential for
cell survival, synaptogenesis, and myelination. In traumatic brain injury (TBI) clinical
trials, patients receiving IGF-1 showed improved metabolic status. We have previ-
ously shown that administration of IGF-1 improved neurobehavioural function fol-
lowing TBI in rats. However, the neuroprotective potential of IGF-1 treatment in brain
injury has not been determined. In this study we investigated the histological effects of
astrocytic overexpression of IGF-1 after moderate and severe TBI using transgenic
mice (IGF-1Tg) which conditionally express IGF-1 under the control of the GFAP
promoter regulated by a ‘tet-off” system. Both C57BL/6 wildtype (WT) and IGF-1Tg
mice received a commlled cortical impact (CCI) injury of either 0.5mm or 1.0mm
depth or sham injury. A d with IGF-1 ion was
observed in the cortex and hippocampus of IGF-1Tg mice 72h after both moderate and
severe injuries. However, cortical neuroprotection was observed only for the moderate
injury whereas hippocampal neuroprotection was observed following both injury se-
verities. Interestingly, at 24h after severe CCI, astrocytosis accompanied by increased
IGF-1 was observed in the hippocampus but not in the cortex of IGF-1Tg mice. More
rapid astrocytosis in the hippocampus compared to the cortex provided an earlier
upregulation of IGF-1 which may have contributed to effective in the
hippocampus. The current findings suggest that non-neuronal IGF-1 overexpression
promotes neuronal survival following TBI and endorses the usefulness of IGF-1 as a
therapeutic agent in brain-injured patients.

Supported in part by NIH NS045131, NS051220 and KSCHIRT 7-20.
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GALECTIN-3 AND MICROGLIAL-RELATED INFLAMMATION AFTER
SPINAL CORD INJURY

Kimberly Bymes, Qing Shu, Kyni Jones, Alan Faden
Georgetown University, Washington, DC, United States
Following spinal cord injury (SCI), ion of lated infi

tory genes and proteins is strongly up-regulated. This up-regulation is related to the
delayed tissue damage and cell death that may expand away from the primary injury
and is commonly termed ‘secondary injury’. Galectin-3 is a member of the delayed-
expression genes found after SCI, with a peak in expression at 7 days post-injury,
and up-regulation that lasts through at least 28 days. Galectin-3 is involved in che-
motaxis of monocytes, activation of NADPH oxidase, phagocytosis, and phos-
phorylation of p38. resulting in further inflammatory cell activation and cytokine/
chemokine production. The aim of this study was to determine the chronic expres-
sion of Galectin-3 in the spinal cord after injury, as well as determine the effects of
Galectin-3 inhibition on functional and histological markers of recovery. Mice were
subjected to moderately-severe contusion SCI at T9, with and without administration
of the Galectin-3 inhibitor, modified citrus pectin (MCP, 1%, in the drinking water).
Immunohistochemistry and Western blotting demonstrated that Galectin-3 was sig-
nificantly up-regulated in injured mouse spinal cord from 7 days through 4 months
post-injury. Functional assessment of the mice that received MCP administration
revealed a significant improvement in BMS motor scores at 21 and 28 days post-injury,
in comparison to vehicle-treated mice. To further investigate the role of Galectin-3 in
SCI and inflammation, primary microglia cultures were used to assess the effects of

side. Combined pathway expressing both GNDF and Netrin-1 showed significant
increase in the number of TH+ fibres at all counting points compared to other groups.
These data suggest that combining growth factors along a pathway can support long-
distance growth of dopaminergic fibres from VM transplants. Future studies will test
whether creating this combined pathway from the substantia nigra to the striatum can
reconstruct the nigrostriatal pathway and direct the growth of dopaminergic axons
from VM transplant at the substantia nigra along the pathway to their target in the
striatum and improve motor function for Parkinson’s disease.

MCP ini MCP pre-treatment resulted in in nitric
oxide production, reactive oxygen species production and proliferation in response
to stimulation with hpopolysacchande (LPS) These studies support the role of
Galectin-3 as a pi and protein in the injured
spinal cord, and suggest that mhlhmnn of Galectin-3 activity may improve functional
recovery after injury.

A-31
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EFFECTS OF BFGF INCORPORATED GELATIN HYDROGEL AND BONE
MARROW STROMAL CELL- DERIVED NEURAL PROGENITOR CELL
TRANSPLANTATION IN A RAT SPINAL CORD CONTUSION MODEL
Masayuki_Has imoto', Takeo Furuya', Masao Koda', Kojchi Hayashi', Atsushi
Murata’, Akihiko Okawa Mari Dezawa®, Yasuhiko Tabata’, Kazuhisa Takahashi',
Mnsaslu ‘Yamazaki'

!Chiba University, Graduate School of Medicine, Chiba, Japan, *Tohoku Universiy,
Graduate School of Medicine, Sendai, Japan, “Kyoto University, Institute for
Frontier Medical Sciences, Kyoto, Japan

In the previous meeting, we presented “Effects of bFGF incorporated gelatin hydrogel
transplantation in a rat spinal cord conmamn model.” In that presentation, we com-
pared score and hi among bFGF incorporated gelatin
hydrogel, gelatin hydrogel and saline injection. Although BBB score was better in
bFGF group and Gel group than Saline control, it did not reach statistical significance.
bFGF group showed significantly less neuropathic pain or sensory abnormality than
saline group at 7 weeks.
We hypothesized that bFGF incorporated gelatin hydrogel is not enough to show
significant locomotor recovery than controls. In the present study, we transplanted
bFGF incorporated gelatin hydrogel and Bone marrow stromal cell- derived neural
progenitor cells (BMSC-N) on rat injured spinal cords.
Adult female Sprague-Dawley rats were subjected to be a spinal cord contusion injury
at T10 vertebral level using IH impactor (200Kdyn). One week after contusion, gelatin
hydrogel containing bFGF (20ug) and BMSC-N was injected into the lesion center
(BMSC-N group). Only gelatin hydrogel containing bFGF (bFGF group) was desig-
nated as a control. Locomotor recovery was assessed using BBB score for 11 weeks.
Neuropalhlc pain or sensory ahnormaluy of rat hind paws were evaluated with thermal
and at 11 weeks. At 11
weeks after spinal cord injury, BMSC-N was survived around the cavity of the injured
spinal cords. BBB score and sensory tests showed no statistical significant difference
between BMSC-N and bFGF groups.
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DIFFERENCES IN RESPONSIVENESS TO EXERCISE AFTER TBI IN
IMMATURE AND ADULT RATS

David_Garfinkel, Grace Griesbach, S., Yan Cai, Christopher Giza, C., David
Hovda, A.

UCLA, Los Angeles, CA, United States

Voluntary exercise, when appropriately timed after traumatic brain injury (TBI), has
proven to restore brain-derived phic factor (BDNF) levels in
adult rats and shift cognitive performance toward baseline. It is known that expression
of BDNF and experience-dependent neuroplasticity show changes across develop-
ment. The present study seeks to determine if the developing brain will respond
similarly to post-injury exercise, or if different neural mechanisms are present in the rat
pup. Adult rats and postnatal day 19 (P19) pups were housed without (sedentary —
SED) or with access to a running wheel (RW) for 14 days. At the end of this period,
hippocampal BDNF was quantified using an enzyme-linked immunoabsorbent assay.
A significant increase (63.3%) in BDNF was found in adult RW rats, as compared to
SED rats (p=.045), but no RW effect was present in pups (p=_.36). To evaluate the
ramifications of these results in a pediatric TBI model, P19 rats were subject to lateral
fluid percussion (FP) or sham injury and housed in RW or SED conditions during post-
injury days 1-7. No significant difference in duration of apnea (mean + SEM; FP-
RW 92+40sec, FP-SED =91 +26sec) or loss of toe pinch response (FP-RW
128 37 sec, FP-SED 154 + 51 sec) was observed between FP groups. Rats were then
cognitively assessed utilizing the novel object recognition (NOR) task, a behavioral
measure of hippocampal-based working memory. Brain regions were harvested im-
mediately following NOR in order to determine BDNF levels. Exercise did not prove
to have a significant effect on NOR performance among either the LFP (p=_.71) or
sham (p=.28) injured pups in comparison to their sedentary counterparts. No sig-
nificant correlation was found between time exercised, measured in nightly wheel
revolutions per hour, and cognitive (NOR) performance (R>=.074). Thus, while
voluntary exercise may be a viable tool for treatment of TBI in adults it does not appear
to have the same therapeutic effect in the rat pup model.

Supported by the UCLA BIRC, N§27544, NS057420, Winokur Family Foundation/
Child Neurology Foundation.
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FUNCTIONAL TESTING OF CANDIDATE NEUROPROTECTIVE GENES
IN VITRO

Deborah Watson, Saafan Malik,

University of Pennsylvania, Center for Brain Injury and Repair, Philadelphia, PA,
United States

Neurotrophin-4/5 (NT-4/5) is a potent neuroprotective agent for hippocampal CA3
pyramidal neurons after experimental traumatic brain injury (TBI). To characterize the
mechanism of neuroprotection, we have identified a set of genes which may contribute
to hippocampal neuroprotection after TBI. Area CA3 neurons were isolated by laser
capture microdissection from brain sections of rats that had received a sham or lateral
fluid percussion (LFP) injury followed by infusion of vehicle or NT-4/5 for 30hr.
Genes that were by infusion after injury were
identified by analysxs of the data by PCR was not
feasible, since none of six “housekeeping” genes needed for normalization was un-
changed by injury (GUSB, GAPDH, RNR, PPIA, ACTB and TBP). Therefore, we
developed a method for fnncuonal screening of candxdate genes in vitro, which can be
extended to later in vivo iated viral vectors are
used to deliver the gene of interest to primary cultures of hippocampal neurons.
Transduction levels are typically over 90% and expression is stable for weeks in vitro.
We measure the protection conferred by each gene against an excitotoxic concentra-
tion of glutamate (see Royo et al, Brain Research 1190:15-22, 2008). In this assay,
NT-4/5 and one of the downstream effectors identified by our assay, thyrotropin
releasing hormone, were potently neuroprotective. We will present the results from
testing of additional candidate neuroprotective genes in this ongoing study. Genes that
are p orin ination will be evaluated in a later in vivo study
using the same viral vector to transduce hippocampal pyramidal neurons. Our overall
goal is to identify downstream factors that could be delivered at delayed times (hours
to days) after the injury.

Grant Support: NIH NS040978.
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EXAMINATION OF THE USE OF A BIOENGINEERED HYDROGEL CON-
TAINING HYALURONAN TO IMPROVE THE OUTCOME OF POST
TRAUMATIC SYRINGOMYELIA IN RATS

James Aumn. Catherme Kang’, Lisa DiDiodato®, Douglas Baumann®, Greg
Sla sz°, Molly Shoichet’, Michael Fehlings®

! University of Toronto, Tamnw‘ ON, Canada, *Toronto Westem Rneamh lmmure.
Toronto, ON, Carmda, JInstitute of Bi ials and

Toronto, ON, Canada, Sunn)brn)ok Health Sciences Centre, Toronto, ON, Canada

Rationale and Overall Objective: Post traumatic syringomyelia (PTS) occurs in
approximately 25% of spinal cord injury cases and is characterized by the formation of
asyrinx causing segmental pain, weakness, and spasticity. PTS is thought to occur due
to scarring of the subarachnoid space leading to increased CSF flow into the injured
spinal cord cavity. We hypothesize that an injectable blend of hyaluronan (HA) and
methyl cellulose (MC; HAMC) will reduce the development of PTS in rats. The
proposed therapeutic use of HAMC to treat PTS is based on the extensive tissue
remodelling and immune modulating properties of HA.
Methods: PTS was induced by subjecting female Wistar rats to a 35g clip com-
pression injury at T7 followed by an intrathecal injection of kaolin to cause ara-
chnoiditis and scarring. The HAMC hydrogel, or aCSF control, was injected
intrathecally 24 hours after injury. Neurobehavioural outcome was assessed by ex-
amining hindlimb locomotion, motor function, and the incidence of neuropathic pain.
Acute cell survival and inflammation were assessed by immunohistochemistry, im-
munoblotting, and qPCR. Syrinx size was measured with MRI and immunohisto-
chemical methods.
Results: HAMC injection resulted in an improvement in hindlimb locomotor recov-
ery, decreased incidence of neuropathic pain, and reduced size of syrinxes compared
to aCSF controls. In acute studies up to a week following injury, HAMC treat-
ment contributed to increased axonal preservalinn as demonstrated by increased
NF200 immunoblot densities 2 days following i mjury HAMC did not decrease the
of microglia, P hils but did alter cy-
tokine and growth factor expression. PCR studies demonslraled that HAMC signifi-
cantly increased gene expression of TGF-beta and MMP-9 2 days following injury.
Conclusions: Intrathecal HAMC injection has therapeutic potential to treat PTS. Our
data suggest that HAMC modulates immune responses and preserves axons acutely
following injury. These results further suggest that HAMC has the potential to treat
cases associated with arachnoid scarring and, thus, lead to a reduction in the devel-
opment of post traumatic syringomyelia.
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A+ 7y MEMERBREBE TNV EER L, RESEMELK

- BRI R B L. G-CSFIck D, —a—u> %))
TOMBBEREECHE S h, BT TREREMEEE
# - HRMERIER ML Twis. £, HEZTEY
BbvRoni. @7y VEMELEBE TV ERAVCG-
CSF 85 L 2MERICH T 23R &M, MMKEEEEFT
AT AR ELES 5720, BHAKSSEE, ¥HHE
FMESNRHEREE L. FFMHEEY S ToH4m
BROR SRR ICRE L7z, G-CSF #5.2 & 2 WM
A EER - BAARMENRHRIGEEI L, FE
MBI . MEFEREY A bHA o oBms B
5h, G-CSF ¥4 b A4 »ai LRSI s 2
L, ZREBLEAEIHT 5 2 LosRg s iz,

[#£)] ##H8# 51> T G-CSF B skl 08 &
CHERESR, —2—0>, &) T ORMBIFEIEE,
IMEFERDRZ LS F & $20EA %N UHRRIR % R
Ry emani. 5% FTHEGEECERLLE
DEEMEEPLCHERABR ML T FETH .

‘ERBEREREEY  CTENIWERRER  CBmiamEk
B TEARERER

t MEA#Z HGF EH % A 7- SR 4L 58
B

Jert Aot R MR LR B BB BB
BE XE OHE WL BB PR B
FEF SRzt Pl FE i Rt

[BW) #HEG T2 M EAMBLHGFEY
(rhHGF) 0R#ME L ReM 2L T 52 L TH .

[75E]) OaEr~—tty MBS RS ERERE
BEFRL, BE# &Y rhHGF 400 ug #86HeP 4 BRI
Biks L EEE PBS), 1% 12 38R 0 EBh ALl (bar
grip test, open field scoring) #1T-7:. £ 1312
IR MRI 28R L - il 20Tl 2177, @7
v NEE 10 Bt R 0T\ B REAE B R 2 E R U HRIE B D &
rhHGF 200 ug %, %7:13i8#5% 4 H» & rhHGF 8, 40,
200 pg ZBEREAIC 2 BRI S L7 CofBEEE PBS). 638
i3 o B B #6051 AR RO FE A % 47 V>, rhHGF 0
therapeutic time window ¥ & UB/IVERIISE 5 L
p o

[#558]) @4 o rhHGF #58 THKE 2 M B B AL [E48 5
BoHoNT. ABTHRIBOLL -7, #ER12;EHO
MRI & T E¥ES (T1 low, T2 high) f8#%»3 rhHGF #
SR TERCHENLTEY, 8% HE 36, LFB3E)
ZRBRL Tz, REEREK %R CaMK2a BHEE S
BEEA ST LERCRIAT L. ¥/, KEES
3Bici1F 5 CGRP BB DR MM TERRE Y
BORP oI BEEREABO RN, @F v MicHL
TIHBEERED» S rhHGF 285 L-E0AR ST, 4 Hb
5 rhHGF 285 L1 »WInoBe B » T b BRI t~E
BEREBERE S SN,

[%% - &) rhHGF O8N5 & » BEETHE
Bt U CEM IR SE o Nl 7 BEE S
FEEERD T, REURK OV THHRETE . Sd5ETy
FEHORN DS, BIBRIEE»S XV ERED
rhHGF 285 L T b B REFRESEON L Z LoES
PR ol KPR rhHGE % v 7- FREEM e E
ESEKICANE U O TR ZRT OO LELTVLS.

RARE, CEBRBMVITRERT CRARERS FEEEY
R4
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1-E-13

c-Myc ®2Fg\iz=w v 2 3 BT iPS Mg hsk iz
R s VA =8 ' Ei={: et o

i ET =W AT OB R aF R

2 BAY OHES OKERC Lt IR [ R
Fil w5 ohh Rt

[B89] BsHEmAOBMIEHAIRE L TATS AR
AR (DA iPS M) »BAEEH 2 LD TV 5. FFFORY
£Thhbiul, IH4EFEHAL Nanog BEFIZEY
SR &L s v v 2 iPS #ilfa st (NSC)
BHEOFHEEG N T 2 AU e HRE L. AFROEH
i3, B5RLEUEBDILDTEBETTHS c-Myc %
Bz 3 AT & DT &1 iPS Ml (Nanog 3F-iPS #ll
fa), &5 HOBCERERETH 2 IPS #iE(w/o
selection 3F-iPS #ifd) 3 NSC B O&HHELHG N 2
B e REEERIET 2L THB.

[#5#) @ in vitro: Nanog-3F-iPS X U w/o selection-
3F-iPS #fiffds» 5 NSC 2 FHL, & o REMLFIHET
V> %@ phenotype 27z, @ in vivo: = 7 A% 10 K
AL ERESEFRL, BRI ACHBPLRCE
iPS-NSC % 5X10° BB L 7z. STHEEF T I3 3EREM % IR
DOHETEA L. EBBEEEIL Basso Mouse Scale % Fiu>
TEHEI L 7z 6 BEICRBEIFAIRES b fre TITo 7.

[#58] © in vitro: Nanog-3F- 3 X U w/o selection-iPS-
NSC i3 f##2% 3 Rific St L. @ in vivo: Nanog-3F-
B £ U w/o selection-iPS-NSC Bt ix Btk 4 BB % Tt
WE L VAR ICRF LR TRBEOWELH SNl 0s, B
#% 6:8H 1 w/o selection-3F-iPS-NSC#TixfEoh T
LEHEEESRRCEHE L. REENTMEC LD
Nanog-3F-iPS-NSC B Tld 2 { EB AR 3R ietp o 1228,
w/o selection-3F-iPS-NSC BH#f Tid 2\ CEF I
[0} %4t o0

[H%] REFETRIROLLTH Y BRICHDTTREMESS
v BbhTwiz w/o selection-3F-iPS-NSC # 1 FAHIC
ELteplics v TEBtERnil e, iPSHKEOR
SHE, LN, JEEBCAR ORI E R LT D
SR BBERBUEATH S Z LTI,

AR,  CEAEER CEALE  SATAER

1-E-14

7 v NEREESICNT 5 A TS HEME (iPS) MikaH
3 astrocyte BAEZNR ORES

- A T L EXR K BE

EE EH

[B#&9) iPS MR EMRL D S 1B 35 Z EDSHRETH B T
L, ZRBOBSER CHREBNMESEE RIS, B
FEHEOBOBE2BRE L2 Y 5 20REMEDH 5. Neu-
ral Stem Sphere(NSS)#13 ES #ifid 2 o =—» & FHHic
neural stem cell(NSC) #43t, HEE®ZHETHY,
iPSHifa~DIGH b S h T 3. FHEHIBWLT
Astrocyte IZRERAHM 2D B AREABADOREDOHE KX
EPC Lo BARZBEORESN TV 2. FRROEY
13 NSS iz & > TERR L 72 iPS #ifEH 3k Astrocyte # 7
v M ERERG I, BRERNTEIETHS.

[H#] v A iPSMilek 7 4+ — & —#liflg L CHE%E, EE
300-500 um ® 2 2 =—7% pick up L, Astrocyte Condi-
tioned Medium (ACM) +bFGF T < 4 H R Z s 3%
L NSS 2fEfK L7:. NSS 2E8#~% L AR CEEL
T< % NSC %[EML, #{K - HEE /. P3-P50D NSC
% 10%FBS F#E Tz Astrocyte N L& €7z, 10 5f@/5
] @ iPS #ifIE3 Astrocyte 27 v + ¥ Efi{ES 3 Bk
L7z, XL LT DMEM OFEA%1To7z. #4782
R v 2Bl 2 BREEECEFHEE L, T O%IIEA
WIRARE LTz, fTEFHE & U< BBB score, A%
TOFETH 5.

[#R] NSS A ic##E L7 NSC i3, Nestin EETH
D, KIMEMERRo T & SRR - WIES B B T L LEHRER
TFHUARETH 7. NSC® 10%FBSHEHLETICB W T
GFAP, S100 Bt D Astrocyte 12 BRI IC SRR L 7.
ACM+bFGF & F BT Tujl, NF200, MAP2 [
DM ~ME LT, T3FEAETIC 04, GalC BiED
FVITFFo¥A bR E I L HATRETH o 7.

[#&5#] ~ v R iPS MKIO LRI LT NSS &2 G
M, f@ohic NSC REasss U iRl b €.
FRAKRFGRR
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1-1-03 SMEHFERECHUTRRID-—RBEFRS (G-CSF) &
1T UTc R R BR Bl OIS
Clinical trial of granulocyte colony-stimulating factor on patients with acute spinal cord injury
FERZELHER/AR, F3ALH b

izl vaL

OmfE &\ EAM & # B\ KW BEE.
BIRFHER? (Ll ER ‘

[HE) AFINTL RO iZELSH-att i EaEeeEEoERE2 M
E L. BEBEHIESICHT 5G-CSFZE B W MR EERIEICDOVNT, KLt
% ¥ BB &9 Hphase | - NalE Kk B 2B L /=, [H1E) FERR204E4H DIk IZ FREX
FRbEIC A S N A EHEERESHICH L. FAOHBEZEICL 2 XER
B/, G-CSF 5Sug/ke/dayZ#Eifs A SMBERE L. BEROEESES
ZHERE L. EE - BEMEOHS., mK - EEFTROFEMET o /2. [EE) mi
FTRIZDNTIE, G-CSFRERIEREDERZH D BDOD, L5 T:EE. BEED
BENE SNz, HMIREIIREGHBOZ BIZI3194008 iz FR L, %51 H
13.25200~35800DEAMERF S 1. BRIE&F 5 D3FRICIL. FIEFREMOEICES /=,
G-CSF# G5B L TR ERICHEEEROREEII D > /.

Keyword : # #4815 (spinal cord injury), EkiEk 2 0= —#¥EF (G-CSF), EgHEi#Bk (clinical

trial)

1-1-04 FEHESHESMIBEN CHTIERNBRIO-—FEEF
(G-CSF) #& 5IC L 2R R EE L

Neuroprotective therapy with granulocyte colony-stimulating factor for rapidly progressing compression
myelopathy

FRAFRFREFHAGBARE, T Ih LA Hmh

a<E 2&L

OlEAR %\ ®E &, # - KW #BEE.
T EHIEHE g EXR

(B) FEBMEHFHEOSMEEICIEMAE TO/RE - 7)) 7 {0 R Ha3E DB
EAmU BN TS, BXIIG-CSFOBMBEHHRBIIMT 2APMICDOVTHREL
TEM INETOT—F5G-CSFAE B BFREE S HELICB N T H R
REERZERTDZEARBEING, FIZ T, SH, FatSHEAEHEEICHT
DIRMEL L TOG-CSFOFE M - REMZ2BRNT 2 B THKRRBRZMIEL /2.
(5iE] EEEESMHEEEFSFICH L, AADOBEHREEICL S X EREEE-
. G-CSF Sug/kg/day % Eif55 H ARG Lz, REBOEEELERAL,
) - REFREOHES, MK - EEFFROFMEZTo . Rl #EFRICDON
Tid. G-CSFEREZICEEDEZRIHBHOD, £F|TES), BEREOKRENES
N7z G-CSF#HEGHIMT B LR EGERICHEEERORAEIIRN S,
Keyword : ##f#8# (spinal cord injury). G-CSF (G-CSF). ###fE (myelopathy)
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B SB1HE - $E2et5 R—ILB5(1)

EE Big A 9:05~9:45

1-2-01 SyhEEBIEICHT 2 AT SE1%E (iPS) #B2 H s Astrocyte
BHEROBRE

Transplantation of astrocytes derived from induced pluripotent stem cell on an experimental spinal cord injury
in rats

TERREXEREFHAGRERIAE, TRMROEREARY, TR H RSP

BeL P12
O #5—\ ik 197 ENFHER. AW @
Ly [

(B8] < ZiPSHIfE sk AstrocyteZ 5 v M BFRBEEICHME L. T OEE2BET
% Z & [HiE] ¥ XiPSHilfid & Neural Stem Sphere (NSS)#:12 T, Nestinfg {4 o> ##
fEEMfE (NSC) 2% & L. P3-5MNSC#10% FBS#E7E T 12 GFAPR 44 @
AstrocytenFHb &7z, 1077 {E/5plDiPSHIAE sk Astrocyte 2 5 v b B EhEHIEES
H#ICBREL/Z (N=20), MEEICIIDMEMOEAZF>7 (N=10), WEECH
A7 BORARY) > &R Uiz, {TEIFHE( BBB score. {7TH)f#H7%:&SCANET-40.
Inclined plane test ) & EFE M %1772, [(MEHR] £ TOITEH M & Thermal
hyperalgesia testiZ|3H E 21372752 > 7z, Mechanical allodynia testiZ B\ T, B
B ITE E TORIGRERDSEEICEN - 712, BTE. BENORHE2T-oTWaE
hTH B,

Keyword : ##i#f% (spinal cordinjury). 7 A hOH- k (astrocyte), #4# (transplantation)

1-2-02 gg?ﬁﬁi‘y FOTEREREEBEEICH T 2125 7TV D

Effect of imidafenacin on the lower urinary tract function in rats with spinal cord injury
FUEMBRLR AT, REA KRBT E LIRS R SRR B2
HIEKFEERKEBIR B E

ans mhL

OkH =1t HH E#EL Bk B2 8 B2 A8 253

[(BW) EESEOFRII ) D EIRE L, Z0BIRKIZEN > T, SEFRA
BHEEG T Y PETIVEHANT, FTHRREBECHTEIIV72F 20 0%
IZDOWTHE Uiz. [51E] BHEE T v S2ERL. BB FICEERNICAE RS
KREFALUGHSBHRNEZRE L. 1347 1x2F32130.01. 0.03. 0.1, 0.3
mgkgDEHREZEFIRNICEREIRES L. APMARN)—DENTA—F D%
BiRE Uz, (R FHEGS v S TRHRMBOER. 1EHREORL. R
BBt N E DN & 388, & 7~non-voiding contraction (NVC) HEZxhr-. 1 2
Y7 xF > (03mgkg) DFEGITE D PFRERIZEZICEE L, NVCEEII D
T H > A, HERBEBEMANIEICEZRL IR D SN h o7, [KR) 13
Y7 2 IR OER RIS B 26 U, BRI BT 2EEDRER
WCEMRBERTHZ Z ENRBE N,
Keyword : f 247 £33 > (Imidafenacin), > Z h A kU — (Cystometry).
F#iE% (Spinal Cord Injury)
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g 2 $E1HB - 2815 R~—JLB5(1)

BE K E 9:45~10:25

1-2-05 RIERERREICH T EM IO 7—IBROAENER

Transplantation of activated macrophage for chronic spinal cord injury promotes functional recovery
FRALE AR, FRAERERELHREEAR, TEH IBRA R EAR

ha-} B
OBEIFHIERH #  E—2 BE 7 KT e
Iy TE 2

(B/] FBEEEBMNICIIBEEICY ) 7RESTUR S NEEICH U TIEEEN
BBRE LD T3, I/ 07 7 — D3 BARER - #EEEE T O R E
XD ZOFFENRELZHENRENCFEL S Z0REMEND D EE 2, BIEE
BZfTol. [(HE] Y7077 — 3 BHE VRBUEE L, EHLIZIZA 25—
JxB 2y ICLBRMEMAWZ, BKRSDS v MZIH impactorZ ® B W\ T BEE RS
BEERR. ABRICEN b~ 0T 7y — DR BB EEEA L, BARSSER.
BBB locomotor scalelZ T I EBIHEEEEIHE 2 3741, MEMEEED ML -, KETH
BhL— 20 Gl EICTHBHME 21T > 72, (@) B (t~ro 77—
CBAEIEME B IES I U TEYRIERE SR D B EEEESRR X N,
Keyword : ##i### (spinal cord injury), %% 07 7 —3° (macrophage). H¢fE[EI# (functional
recovery)

1-2-06 1814 EiB M E B E(CHIT Bautophagy ki@ E HBeclinld
EREFEEHP2OER

Chronic mechanical spinal cord compression induces accumulation of aggregate protein and up-regulation of
autophagy

BERBARFREFEBBAAS U LI T AR, HE VR B K P BE S B IR S P 2 v 22

fS23a8 AL
Omi&  #'. HE SR )M Bl NE EERL,
ko fnfE

F—=hT7 70— BELZBEHZMETOHE T, BICHERTHRAFZIY 2
MEFFICEZE & XD, Beclinlid, TOEFTICHLNICEST 5, EE, RYUIEF
FULEBEHEL, =7 7 P—RETHMINDp6208E I h iz, M-S
LEETIZHW, BEEANEHEEICB T2 — 77—, BEERIZON
THRE L7z, TWYRDZ (B#dH D), ICRY™Y X (FiBizzL) %MLy, Beclinl,p62
DREEGE %17 > 7. Beclinlid, ICRTIZH—IZRBE L. TWYDEIRAZL, TR A
EFL Tz, (TWY59.24+14.0, ICR 34.75.11) p62id. TWY DRI T, Hi&
IWEF LTz, (TWY 1.22+0.34, ICR 0.110.09) #HiEZ B B CHEE S
DEMMBASN, A~ T 7 P—DREN LR L Tz, —F, EEBHTIL. 4—
N7 7 P —RBE—ICRBL., BEEAOEMIIEDRN S/, A— T 7 S—
Y2 LT, MREMZTFIHT 2 AEEEIREB I N-.,
Keyword : 4 — k7 72— (autophagy). X7 1) >1 (Beclinl). p62 (p62)
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Poster #30 BASIC SCIENCE CSRS-2009

Neuroprotective Effects of Granulocyte Colony-Stimulating Factor (G-CSF) on the
Injured Spinal Cord: Experimental Studies and its Early Clinical Trial

Masashi Yamazaki, MD, PhD, Chiba, Japan (n);
Masao Koda, MD, PhD, Chiba, Japan (n);
Junko Kawabe, MD, PhD, Chiba, Japan (n);
Koichi Hayashi, MD, Chiba, Japan (n);

Tsuyoshi Sakuma, MD, Chiba, Japan (n);
Hiroshi Takahashi, MD, Chiba, Japan (n);
Akihiko Okawa, MD, PhD, Chiba, Japan (n)

Introduction: Recent reports have shown that G-CSF, one of hematopoietic growth factors, has
neuroprotective effects on experimental spinal cord injury (SCI), though the detailed mechanisms
remain to be elucidated. Because the process of angiogenesis correlates with neural regeneration
after SCI, we hypothesized that G-CSF displays the neuroprotective effects via enhancement of
angiogenesis. In the present study, we analyzed the effects of G-CSF on vascular system after
experimental SCI. Based on the results, we started its early clinical trial.

Methods: (Study 1) We produced contusive SCI model in rats, and divided them to G-CSF
treated group (15 pug/kg i.v. for 5days after SCI) and control group. For the 2 groups, we
evaluated (1) integrity of blood spinal cord barrier, (2) histology of revascularization, (3) RT-PCR
for angiogenic cytokine, and (4) recovery of motor function.

(Study 2) We performed a Phase I/II clinical trial of G-CSF administration (5 jg/kg i.v. for
5days) in 5 patients with acute SCI and 5 patients with severe compression myelopathy. To
address the safety and feasibility, we assessed general conditions and neurological condition of
patients by blood data, CT, MRI, and neurological examination.

Results: (Study 1) In the G-CSF group, the number of vessels was larger than that in the control
group (p<0.01). Expression of angiogenic cytokines in the G-CSF group was significantly higher
than that in the control group (p<0.01), and the G-CSF group showed significant recovery of hind
limb function compared to that of the control group (p<0.01).

(Study 2) All 10 patients showed a certain degree of neurological recovery without any serious
side effects.

Discussion/Conclusion: In the present study, G-CSF exerts neuroprotective effects via
promoting angiogenesis after experimental SCI, suggesting that G-CSF is an attractive candidate
for therapeutic drug for acute SCI. Prior to the clinical trail of G-CSF, we planned to start the
trial with the administration of low-dose G-CSF (5 pug/kg) to confirm the safety of this drug. In
the early clinical trial, no serious side effect occurred, indicating that this low-dose G-CSF
administration is principally safe. In addition, a certain neurological recovery was obtained in
all the patients even after the low-dose administration. Further clinical trials with high-dose
administration of G-CSF (15 pg/kg) will be required to establish the G-CSF therapy for patients
with damaged spinal cord.

Imted.theamrvlmmhelsheand/aamemberofhs/henmmedlatefamﬂysmnehmofvﬂuerewved The codes are identified as
7~meafdmrlns1mmonals¢mt 10- mnsoellaneous non-income mppon/misceﬂanews funding; 3- royalties; 8-stock or stock options;
5a-paid ittant or emp 5b - unpaid nt; 4 -sp bureau/paid presentation; n-nothing of value received.
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3A19H (&)

Q&30 #E (BH)
BE : EAfHER (FEGIFERRE LR

1 ﬁﬁfﬁﬁﬁ}ﬁﬁﬂiﬂﬁﬁﬁﬁit:ﬁTéNam PGE18H| D
RAKIETF (87 7 FERRE WAL 5 )
2 7y NEBEBICHT 379 XATSHEHE (PS) MR
Bk Astrocyte BAER R DR 5
Bt (TRAEKER REWRE SAHY)
3 BMEMAMNCNT 3RO —AAEF (G-CSP)
RV ERERE  —Phase |- IaBARE—
B % (FRAZKER BEEBRR EERAH)

4 gﬁﬁmuswaéaﬁ@ﬂﬁﬂ&ﬁ>l7>ﬂﬁé§

LREA (MUAEAE HIESLS 5 — BHAH, 8
ERBAFE TSI, BRI AT
5 HEERBEO KT HFMIBMREE G T - % 1- & strategy-

neuron intrinsic signal & U T MJak/STAT35E M-

EFEIE (EA PR ILER R« & — %6, e
BERFEFBEWIRL, 1 \—/— FREEER)

6 Activin/TGF 8 signallC & DRG neuronD#R{bE /B4
BED I —target/ & M (C B3R T B signal DTS —

SO ELARMRHEA S 7 - B

7 BMEEBEEE (/) T S ERRRTRET
B/ & BapoptosisHlifl - neuritefd B R

FUSHY (HRF RER SENEEZRE BRI
_EE) e
8 [ERhREE IR L - AMEM S MBREAROR &

KEHR (B2 7> FERKY WRERMEL Y 5 —)

0-30-2 S v MERIRIBICHT 2 YD AT SEEM S
S (iPS) #RlamRAstrocy telBHERNR DR

i ARRT, BERFMIERE
TERERER KEWRR BHIRE, TR0 R
U 5 705 M o AT < 37 S Y

[#5%] Neural Stem Sphere (NSS) & (XESHHIaA & 3 & < #iR
WMl % LT & iPSHIBAA OIS AW S 12, FFEHEMIC
B TAstrocyteld, 71) 7#0 % T L 4 & HE+ 2 A5,
FIEOWR R CHEZT S & D, <7 RiPSHIN & ) NSSiE#
HWTHLHEH L 2 Astrocyte . 7 v b FBIRIE T 70 12 84l
L. ZOHRERE L7 (] SHMHEISDT » + 04910
BaHE L~V A, TH Tmpactort= THEAK 2 (EM L. 3A 1210
Ti el DiPSHAN B K Astrocyte 2 i (N=20) L 7:. #BREELCIE
DMEM # ffi it L 7= (N=10). 17 &) & fili & L TBBB score,
Inclined plane test . SCANET-40, 7 0% =7 D& L T
Thermal hyperalgesia test, Mechanical allodynia test # 47 - 7,
MBEIMRET & L CHRGMSE . Astrocytelt, M7 F Nt
ZRMIL 220 [RER] PR L 22 spsia id, SE1L - B 1R7E
AT E T, Astrocyte | & 4R 11912 5L L 72, bEGFH £ F 42
Neuron~, T3#7£ F |ZOligodendrocyte~4ML X €2 = & & TThe
Tdh oo AstrocyteFEHEE |- 41 8 20 EBIBE AL BUL 2 A0 2 »
TT 07 =7 ARG L7, MBFNRN CIRMBMCEEE
3o fze [#8] NSSH:IL, iPSHKLA & DML AL
WHMTH 5, Astrocyte 8 SIS HEC 13 BB B A [ BLAD R AA |-
BTHHLEEZ LI, TUF 1 27 DREBIEIZ, Astrocyte
EELY) THROEHLOM 54 %2 Shtuna,

220 BEER osmeEsrami VOL9 Suppl 2010

0-30-1 SHEM ERRIREER AR (O T BNano
VT PGE1RAIDARNR

RAZRT, BE B, KEAR, HAEE,
HOME, AR, kB
) 7O FEAKT WRERWE L 5~ MRS KR
2 L

AR BN OHGFH G123, Hid: MAF Ve AS— K & 7 >
THBARAE RIS 2 LME SN TV D, M B £ FHE
i A B % & D B B M B (2 Prostaglandin (PG)E, 7%
%o AWFR CIRERME R & 1 % 558 L 2% #Nano PGE, 1A
OEFBITHT DR EABEL Hbefit L, [FiE) K
¥7 7 FTI0MLOFF I FHEE T (10g, 2.5em)ik CHIEE 7L %
fER L. Nano PGE, J#) % #5305 % H.[04% 5-(1d 2 Wits5ug/
kg) L 7=, {BGEH)EAE % Basso Beattie Breshnahan(BBB) & 2 7
THREBFHICER L . B HEM TORAMBEL L O~NEryOC Y
ERWE L7 (#2835 L U#%%] Nano PGE, ¥ 5-B0) 4R ER
tRAElE, HB2~3ABETI Y PO — VB NH B,
LAREBREIAM A AR 5 N7z, Nano PGE, O RIG 5 5~0
BATIL, R BY O 5 % 0 THIPGE 112 H ~20~80
FiE L LS ISR S, IF IS MEEako
JCH7A Nano PGE, D\ B 1THES & Ol 2 L 7o b L2 L #
Abib, FEETIAEOAE O Y iz, Nano PGE %5
BECH\VEI 2R L7z, %4k L 72nanoparticle?» & % % |2PGE, %
T U 7o & ASSE B R 0 C 00 67 A IV S 0 M 7 B s
TEMEBE, ZNOHHRIE L 7 MM O & M o R IS 1
WHG L TR RICO Lo B Sz,

ANEEREEICHT BRI 0= —AHE
0-30-3 F (G-CSF) #ALLHERERE -
Phase | - |laB8RiRER —

AR FT WLNFIERE, KITHEREE, RHFIHIE
AR, W — EAME, SEHA
FRRFENER [KEWERE ¥

[BE9)] 2FN TV F=v o 2%b 2 87 2 Gt 1 56iE
EHREORMFEY BE L L7 S BRII12 4+ 5 G-CSF% By
PRSI OV T, KM% F H 09 & F 2 phase I,
TaBG R BB & ae L 720 [J7ik] FHi204E4 /] X 1) FR214E9A
ISP S W B BRI R E 6P L, KAOHE
BB LD UEMABL B, G-CSF 5 ghe/day Wsks
SOBEHERS L7z B ROAERREHRAL, AERORR
D% MPHREE & 17 BB - BRSO ORI % 17 720 [8
R] AMBHEESHFEIG10.6+2.5 (x10701) I2HhL, 5
FAE % HI21230.3£4.9 (X107 1]) £ 5ME 0 EHL (p
<0.01) #GHIMPIIBMEE M L. 55570 HiCid4E 5500
MBI > 7o BFRIRELD 4 5-01F197.87 £ 2,00 x 10V DI L.
B GMIGHE BIZ13258259 (X 107ul) EMAIL (p<0.01),
G L % AR L RSB I SR o
R0 720 CRPZDMBRAEMIZIES 12 281z, 2Ot
EPROFEI LD o700 WETRIZESHICHIEOEITH 2
NEfTEE, BEREOYBRIBONS, [ER] LUBTH
B 5 G-CSF& H 2o MR H D BE R Bk % 1) T
7o, SEORSRCEHEERORER h o7, REHH
TR S AT R ROE% H 1 & § 2 Bark st Bphase 1Ib
(it A, BRI G 51 B G-CSFRR I EREE DA M %
FIEL v,
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2-6-F27-1

AMEHEEG T 2Rk 2 0 = —HI#EKF (Granulocyte colony-
stimulating factor: G-CSF) 7# F\>7- iR {fat ik ot

WS £, Lk IEE, AW MRE, BNE IEHE, A 9T, A B, EAH B, "@E X
FHERF R E LR BRI S

[Bf) BHEE2ENO —XBH2BRT 2 H0
WL LT, BEM—HRREA SN TH3EAII X F
L7V F=VurThs, Lrl, EFZOWRELE
FE T 2 MR S, X 5 ICFPREE, HILERR~
DREIEADSERICHEET 30, REROLEMEING
FoTWw3, PR o =—H#EF (Granulocyte
colony stimulating factor: G-CSF) (% FifiBk:%#fA
DWFHEE T TH %03, FHMFERICE T HHEGRE
ERZET 3 L 0IMEND B, HxIZFHEBICH
L TG-CSF# 5-iC & % MR fRR RS IFCE 5 L5
Z, BHEGSHYEFLVICBLTHRNZED TE T,
Z LT, G-CSFOEABFIcoWT, BB SN B8
MR, B RRERIc BT 5, EENICT R b —
v A% WEIT 5. 0ligodendrocyted Ml iEa3E % Ml L
BB (RET D, RIEWEY A P AA L RBEZIHT
5, MEFEEZRET 5. FOFAZA7 Brain Res
1149:223,2007, J Neuropathol Exp Neurol 66:724,
2007), 4o DD S, B2 2 BIEEFHIESC
4 5 G-CSF SRR % It NRBRBEARARE 2P
HLAREI N, SEIZ, BREKEBRE OBz
THET S,

[NRE L CHEK] FR20F6H X b FR2IEIA T
M TIE L7 S E AR A A 2 R E L
oo AADHMEEI & 2 XEREZE/H. 6-CSF
5pg/ke/ H 285 HR . mMEE L 2, RERER
13F155. 5%, FEBBIZMHIZFE6.59 ATH o
feo REWZERT 2%, AABEIEZR bOBHE, &
MRS, DAGEZE - POlIE, AR - ZEEREDO I
FEAETLHEE, WEE AT 2 EE, kb RGREE
DH B BE, EFHIERMNERE L L, MEHREICTE
EROBERZT, EE - BEREOHE R
L. American Spinal Injury Association (ASIA)
score, ASIA impairment scale (AIS) TaFAlliL 7=,
[6552) AfEkEns, B5R1H110.6£2.8 (X103/ 1)
THorDicl, BE5EFHICIE31.0£5.3 (X105/ 1
) EeFEFIcERL (p<0.01) . MESHA % T21.2~
41.6 (X103/ul) L EfZHERF L (0<0.01) | $56
HE I AMBRBIIET Lo, #E57THHICIZLL.9
+2.9 (x103/pl) &5/ & ABRDEICR > 7, %
7o, EIMIRSE D 5 b hERE S . BE5RTH7.6+2.3
(X103/pnl) THorDicthl, ERH KL D27.3%
5.7 (x103/ul) EEREIC ERL (p<0.01) . LAKSH

Clinical trial of granulocyte colony-stimulating factor on
patients with acute spinal cord injury

H. Takahashi, et al.

Key words : spinal cord injury, granulocyte colony-
stimulating factor, neuroprotective therapy

HE CHEZHERL (p<0.01) | #5600 HICIX10.2
+1.6 (X103/pl) LREHET L AROHEICRE> 7, —
7. b AImMBERSE, AR mERE. MmEdRS. MR
. CRPZ Db EALFME TG ) Bz %
Ppot, AEFROFBEIRSHIMPE &L CRGHIC
RO RD o, HRIERICBIL T3, ASIA scoreld#t
SR HARCES, BE. REVLIThy, BEOER
B D5 & HOREHNR S NIz, AISIE, 16 TREH
CTH > 7 DHBEBERD, 16l CREFHBTH- 7
DR BBTE RO~ L 7=,

[#22] G-CSFO# 51 X b BB & 415 KA Ml
12, AEOMmEE, MEEHYE 7IVICE L TREY
BrET3LoHENH 3, ThooNFHTIE, BR
HEBRMNTTIiTbNTB Y, ZORENE, WRHRE
XTI HMELH B, SERL I, BUEFHEGCY
T 2 G-CSF% HH > 7o AR AR EEHOE DB IRERER 2 1 U o
Tii> 7%, SEIOBGE I, BtHEREFEANL T2
phasel - IafiKRBTH Y, SEIDRERTIEE
HROFER 2D o7, WEEERIC DV TIZC-CSFK
LS#giceflcsroRENBoNS, LrL, Bl
HE TR ERABECHREROKEH 2BRER/RGN
278, G-CSFENABRICHBEROWEL G726
L7z BRIV TIRBIETE v, Kt hER
N, BRBIR O 2 B E ¥ 5 EiKHBkphase
[IbiciEd, HREEEIEHICE T 5 C-CSPRIBE RN
DEREERIEL 72\,
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FEE M BERE o 20 B TR I R R o v = — R T (G-CSF) #5412
¥ 2 PR Y - Phase | - [1alfipRaER
R S, (L . ERE M, WA OB, W6 B W O, A OLE, AW HE,

FiE A
FRERFEFHIRRB I E, THEGLAERb, TRkt

[E#) BTk = —H#AF (Granulocyte-
colony stimulating factor: G-CSF) iZIfiERF% I fEH
THHMEHRTFTH O, BERIRRME DL - W58 - &
FiRER EDERZAT %, (-CSFid A MBRRAGE
A MEMEBAE N F— e LT, T TICBKEHZ
NTve 3, PERMERICE VTR, MEhEFVICH
T % RS, WA T IR EE T B B
BOfTbhTws, ZasoWEr»s, FHiEMECH
L T b G-CSFASTRMERN R 2 FEi L 5 5 W RBiE DS AE S
N0, birbizC-CSFOBFMBEHICN T 2H%
BEXCZOEMAA AL TR RZIEDTE
., BEETICBONTT— % 5 56-CSFAEREHE
(20 2 FE A BEE O 2R ERNC 3\ T b Mg E
EREZROoAEEERTIR I, DEXkbhbhbh
i3, EEEEHEE O A MENES I § B iAREL LT
DG-CSFD LAV - ARIHEEFEF T % 7- OB % &t
L. G-CSFRi RS EDREERAZEANLE TS
phase 1 - ITaBSiPRERER % Gt L 72, Sk, SH1EKRE
DG-CSF 5 pg/ke/ HDOREHHICO VT, Z DMK
BRERET 3.

[#E:] MHRIZ208 5 & 758 O FEE S BIAE S e R
BE (EED 1 » HREIC BRI B 2 TBEIE R
g 2R EoBLERD 2 b?) L L, |
LLLtEDERD 726, BHERECLORES & Ui
SERFVE I B2 RIEL ) 2RBEHREL T3 - B
FE2LOBESITOVLTIBRA L, G-CSFIZ5u
g/ke/H % @FES HE AR EE L Lz, RRTYA Vi3
=77 OVARWHEERE L, 2y Fr—Lid@
EL A ot, HEFROEEGRIFAFMmELES L
— FI~4IC TR L 72, B - MERRE O HERS 2 Bl
FFRICTHER. American Spinal Injury
Association (ASIA) score, ASIA impairment scale
(AIS) . H A%/ R L TBIE BRCHIEHEXE  (JOA
score) (0~17:%, BIREAE TIX0~115) TRHMiL 72,

mA T, MgAr ROl % 7> 7.

[55) 561 x L TG-CSFO & GhfTb iz, 2flds
HREWHECAE IR ) BRERE TH o F. WERTR
22w Tid, G-CSFREG#IC, BREDERIHZHDD
L6 THES) c BERBEOKELG SN, EH

Neuroprotective therapy using granulocyte-colony
stimulating factor for five patients with rapidly aggravating
compression myelopathy

T. Sakuma, et al.

Key words : myelopathy, G-CSF, neuroprotective therapy
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2, 3. ACREKRESOSHEIC, BB X U5 TIRE
51 7 BBARRIC Pl 2 HEfT L, RAGBRER TIZ L D&
LR SNt ARSIMLF O A MBRE S B S BRAEEH
H12131520080 ki ER L, $#530H 413152008 ED
AR &, RKEEDO3IHEKICIZ, IJFR5ETO
EICER - 72, EIMERS T BRI 0 BIRAY 20 %
Btz CRPIZMTHEE X CAIRR M) ERIEH -7
23, G-CSFRGICHEIRIMEH & LT ERIZRD %5
>tc, ZOMOMBRAEEETY, S 4 BEHTR
RO LD, C-CSFEHIMFTE X 5K, 6
-CSFRR I BEERDFEE IR o7,

[£%] SEMETL 7-BKRABRIZphase 1+ [1aTH
O, HOEPETFRERE O SR BN 3 3 6-CSFARE R
BREIC OV TOREMRRE EAMELLLDOTSH
3, ZOWIBREE LT, HEHEBIED 2ENESR
FH56icxt LT, G-CSF 5ue/ke/H %5 H MR B #nES
L L7, DR, C-CSFREMMTE L U 58IC
AEEROFEERIRL, SEORSRE L UHETI
#HeticHER 2V EELoN, BESBEL L
CG-CSFH¢ 5 B % 10 g/ke/H x5 H ] & BB L 7 R
HEBEZT->TEH, SBINoDF—F LR T
ZFETH B, MEFTFRICOVTIE, G-CSFEH
Iz, BEDZEIEH 3OO TEENE & EERKE
DREVEO NI, FENZa Y PR =V EREL T
L ORERTE RV, C-CSEREERBHED R
PRI S B\ T b AR A & Ry o W REIE DS+ 5
a5, B BRphase 1 - 11aTG-CSFi 5.
RKEWISHRTENE, ROBRE L LT, 6G-CSFOIR
BB Ol % EE M & 2 EE KA Sphase 11biiE
i@ TH 5, phase [IbCRABTVA v 275
LMELTEERT 7 e ANEERBRLE T3 FETH
3, SRIOMEBETIE, G-CSFH 54 26T 5 00
MR OWELF Sz, La L, EEMHEHELET
3. HARETHRERO SR, WESH2RESRS
NB D, G-CSFREHRICHEAER OSEZ b 72
5 LB, DFHii Iz AR TIER, 5%, BKRE
phase 1IblicTZOEMMEHER L, C-CSFREEMT
BEE O RPER BN 2 R L LTI X
I BbDTHEDLEHESMICL IV,
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7 v P EHEEGICNT 2 27 A ALLREME (iPS) Ml RAs trocyte
TR R DR
MO, WA T, e EE, RE O, KW KE, ERFE FREY A B, =i £ EE A

TREARFRFGELTRBIIAR, TR BRI,
MR LA E s s

[#5] (1) iPSHIAIZAAMIRED & fERL $ 2 = & ASTTRE
ThHDHI L, ZHEINOMWE L L GHARIEIH £
LI ths, BRBEOBOENERK LA hHES
TIAEM:H3H %, (2) Neural Stem Sphere (NSS) #:IXES
AR 2 o = — 70 & R B RN 2 4L, Mk X
HETH D, (3)HFMEMBICE V> TAstrocyteld 7Y
THORZTR LR EE 2 HET 2 L b TEk,
MEEEAStrocyte S RIE DR K 2 BT 5, HAEHER
DHATVALRDTOSB, ko BRI L
AR LBFNCBIT 2 MEDMATET VB,
AEBROHEMIZ, (1) 7 2 iPSHIlL hNSSHER IV
THERMILE 2L &2, X 5 icAstrocyte® 5L
HE32L (2)FBHL Astrocyter 7 v b RGNS
ETFTNVICBML, 20MRZBHTZLTH S,

(78] (S LFEBHREB) <7 2 iPSHIN% Feederfl
fad ETHE#E, E&E300-500umd 3w =—%pick
uplL . Astrocyte Conditioned Medium (ACM) +bFGF##
TEFICAH [Pk 38 LNSSZ fERL L 7, NSS#% BEdsg
BARLRMICEE L T 2@ 8M 2 Eum L, #
R« BBl X 7o, P3-P50 iR A I % DMEM+1 0%FBSHS
M iZ TAstrocyte~s3{k &7z, RT-PCRIC T4 {Li@fR
BT IRIEFREOEBZ H7-,

(BAEHEER) 8@ DMETESDS v + (N=30) D EE9-10/9
HEL LIS, IH Impactor® i vs T &M % BB L
7o, FHEEGIA®IC, 107 18/5 1 1 0 iPSHHKE %
Astrocyte#Hamilton syringeZ flVCTHIX:L b D
ZAstrocyteM Al (N=20) . DMEMZ B L 7z b D %
DMEMEE (N=10) & L7z, Sf@iMHIH & L Cilggtic 4 2
OARY e BEELERN ZES. 208 HRKic
BALZ%, Astrocyte® BAi7 5 < ic PKH26Red L B
ZITOBHMEO > —h— L L,
TROBBIEEAERTAN & L <. G38BBB score®. {8
iz Inclined plane test. )& AHT% SCANET-
MV40Ic TITo 7, HHIEBICHE) 7o 7+ =70
fili & LT, #8#8#EFIcThermal hyperalgesia
test &, Mechanical allodynia test%f7-7%, o
B, BMEEZEI LRV y P N5 /=L
) OMA TR L7z, SIS L L CR7EHR
B (Luxol fast blueRfs). Astrocyteft (GFAPRHHE
) . A< 7F P& (CGRPIBHM:ER) #* 3L
7z,

Transplantation of astrocytes derived from mouse induced
pluripotent stem cell on an experimental spinal cord injury
in rats

K. Hayashi, et al.

Key words : induced pluripotent stem cell, astrocyte, spinal
cord injury

[53R] (D fLEEEEER) NSSFBICEE L 7 fhids
MIREIZ, NestinfgMETH D, KROMUIER R 72 % Sl
R HRERESTHTH - 72, FEEMKIZ10%FBS
FFLET 128 V> TGFAPH#: D As trocy te i3RI 12 4716
L7, ACM+bFCGFHFEETIC B W TR Tuji-1B%0
Neuron~. T3HEE T IKIE04, GalCHED
Oligodendrocyteic 43 {LT# TdH - 72, RT-PCRTIZ
GFAPE{E T-1ZAstrocyte~gr b L Ts  Ic D FHA
WL o,

(BHH5EER) BBB scoreld. MIAMIRIMICA =27
L 2 DAl DESHERBERTAR I T b MRERIC A =2 n
27, Thermal hyperalgesia testTi. Astrocyte
BRI/ — < VBEICH L B I B BT H -
7z, Mechanical allodynia testTi¥, Astrocyteftf
BRIZ, 7 — <) UBE. DMEMERIC H L T B 2 0c
HRBTH o, BREMEIBESSEOR M TEEL
TWihs, GFAPOREMAEM & o> T v, MMk
BN T, £TOEACHRMICEEZR 20
s

[£%8) NSSH:IFIRAMEETH b . S EiPSHNEH 5
Neuron, Oligodendrocyte, Astrocyte® 4 {bFHIcH,
WL, EAmERMOKN  BERESTETS
ot SHiIPSHIMEY & DMERMIES L L LT
KICHDHEE N3,

BHEHERCBO TR THRESHEE KB L

¢, Astrocyte HEBMTRMELT+SThs L
BEZONT, TUTF4 T OREMTIZ, BEDL
ZHRWEE R E VI, MAP kinaseZ AL 1
Astrocytex &8¢ 7 7MBADEHEL OB S 23E 2 5
nTsh, FHEE~OMBBEREIC ST
A=ZTOREGRESMETH 3,
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