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Table IT. TCRAV and TCRBV segments with a high level of expression.?

Patient Source TCRAV TCRBV
i PEMC 2-2,7-2,31-1 -
Tumor no. 1 2-1,17-1 8-2,13-3.14-1
Tumeoer no. 2 2-1 13-3,14-1
2 PBMC 2-1,24-1, 251 4-1.161
Tumor no. 1 - 8-1
Tumor no. 2 25-1 -
Tumor no. 3 21-1 -
3 PBMC 15-1,28-1, 30-1 5-4,14-1,17-1,23-1
Tumor no. 1 7-2.22-1,23-1 1-1,13-3,22-1,24-1
Tumor no. 2 2341 2-1,13-3
4 PBMC 1-4,10-1,12-1.13-] 6-4,10-1
Normal tissue 12-1 8-1
Tumor no. 1 12-1 -
Tumor no. 2 12-1,21-1 7-1,13-3
Tumor no. 3 - -
5 PBMC 2.1.6-1,23-1 13-4
Tumor no. ] 13-1,23-1 6-5
Tumor no. 2 23-1 6-5
Tumor no. 3 13-1,23-1 6-5
6 PBMC £7-1,22-1, 30-1 24-1
Tumor 1o. | 21-1,29-1 8-1
7 PBMC 2-3,24-1 8-2
Normal tissue 21-1 ' 6-5.8-1, 12-1
8 PBMC - 15-1
Tumor no, | 20-1 8-1.13-3
9 PBEMC 23-1 91
Tumor no. | 24-1 2-1,13-1
10 PBMC - 5-1
Tumor no. | 42,72 7-1,13-2
Tumor no. 2 17-1, 211, 30-1 6-5,13-2
It PBMC 21-1 5-1
Tumor no. 1 3-1,4-2,20-1, 21-1 -
Tumeor no. 2 3-1.42,23-1 13-3
Tumor no. 3 3-1.16-1, 20-1, 21-1 6-5

*Significant increase in frequency was defined as follows: the percentage was greater than the mean percentage + 3 standard deviations of

PBLs from 20 healthy controls, and the absolute percentage was >5%.

Sraristical analysis, Data were statistically analyzed by the
Wilcoxon rank-sum test.

Results

TCRAV and TCRBY repertoires in tumor lesions and PEMCs.
TCRAV and TCRBYV repertoires were analyzed by microplate
hybridization assay. The expression levels of mRNA were
quantitatively analyzed with 43 oligonucleotide probes

specific for u-chain variable segments and 37 probes specific
for B-chain variable segments. Almost all TCRAV and
TCRBV segments defined in WHO nomenclatore as tunctional
segments can be detected with these probes.

TCR repertoires were analyzed for 1] tumors (total 21
samples), 2 normal tissues, and 1t peripheral blood mono-
nuclear cells (PBMCs) from 11 patients (Table 1), The
representative results of TCR repertoire analysis are shown
in Fig. 1. We deilined the increase as sienificam, when: i) the
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Figure 2. Similarities of CDR3 size speciratyping patierns among multiple samples from dilferent sites of the same wamor. CDR3 saectratvping was
performed with PBMCs and wuimor tissues obtained from a large number of wmor putients. Representutive peak patterns, which had idemical peaks in size
among multiple wmor samples fram the same patient. are shown. X-axis, mlgmtmn time; Y-axis, fluorescent intensity. Exch peak was distributed along the

X-uxis according 1o their migration time,

percentage was greater than the mean percentage + 3 standard
deviations of PBMCs from 20 healthy controls, and ii) the
absolute percentage was >35%. The expression level was
defined as uncharged unless the numbers fulfilled these two
criteria. There were significant increases in the usage of
TCRAYV and TCRBYV repertoires in wmor lesions, normal
tissues, and PBMCs.

In PBMCs, the mean number of variable segments, of
which the frequency was significantly increased above the
control levels, was 2.1+1.4 (mean = SD) per patient for
TCRAV and [.421.0 per patient for TCRBV. On the other
hand. the mean number was 1.8x1.1 per patient for
TCRAYV and 1.3=1.1 per patient for TCRBV in tumor
lesions. There is no difference in the mean numbers of
variable scgments between wmor lesions and PBMCs. The
results are summarized in Table T1. Restricted usage of TCRAV
and TCRBYV repertoires was not observed in PBMCs from
tumor patients. In contrast, significant increases above the
control were frequently detected in limited AV and BV
segments such as VA21-1 [5 per 1| patients (45%)] and
VBI13-3 [5/1]1 (45%)] in tumor lesions,

Tn AV25-1 of patient 2, VAI12-1 of patient 4, VA23-]
of patient 5 and VA21-1 of patient 11, significant increases
in the frequency were detected in both PBMC and tumor
lesions. In contrast, significant increases were obscrved
within PBMC alone in most variable segments other than
these segments. The result indicates a difference in the
TCRAYV and TCRBYV repertoires between PBMCs and wmor

lesions in individual patients. Significant increases in the
frequency were observed in common variahle segments
among two or more samples from different sites of the same
tumor. For example. VA2-1, VB13-3 and VB14-1 of patient 1,
VA23-1 and VBI13-3 of patient 3, VA13-1 and VB6-5 of
patient 5, VB13-2 of patient 10, VA3-1, VA4-2 und VA20-1
of patientl1. VA3-1 of patient 11 and VB6-5 of patient 5
were significantly higher in three tumor samples, but not in
PBMC. The results show that similar TCRAV and TCRBYV
repertotres were uscd for T-cell populations armong samples
from different sites of the same mmor.,

T-cell clonality in tumor. We tried 1o demonstrate whether
oligoclonal or monoclonal T lymphocytes exist in local
tumor lesions. First, we examined T-cell clonality with
CDR3 size spectratyping in a large number of BV segments,
in which the frequency was significantly higher above the
coutrels. The normal pattern displays multiple peaks with a
Gaussian patiern with 3-nucleotide intervals. When a clonal
T-cell expands in a varicty of T-ccll populations. a single
higher peak appears within multiple fow peaks. The clonal
peak, which means clonal expansion of T-cells, was detected
in a variety of BV segments with PBMCs and tumor Jesions,
Similar patterns of CDR3 size spectratyping were found
among two or more samples from different sites of the same
tumor. Interestingly, identical peaks of the same length were
detected among multiple samples from the same wmor (Fig. 2),
The results showed that a limited number of T-cells infiltrate
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Figure 3. CDR3 size spectratyping prafiles of PBMC, tumor lesion, and normal tissue. CDR3 spectratyping was performed with a peripheral blood
mononuclear cell (PBMC), a normal tissue (normal). and three tumor lesions (tumor) obtained from patient 4. Similar spectratvping patterns were nbserved
among three tumor lesions in a majority of the VB segments analyzed. In contrast. the spectratyping patterns for tumor lesions were difterent from that for

PRMC and normal tissue.

into mmor tissues. We also performed the spectralyping with
normal tissue around a tumeor in which few lymphocyte
infiltrations were found (Fig. 3). The result showed that
the spectratyping patterns obtained with the normal tissue
were different from that with tumor lesions from the same
patient, This indicated that the appearance of clonal or
oligoclonal T-cells was not due to non-specific activation or
contamination of peripherai lymphocytes. Next, to examine
whether clonal peaks with similar size are due to clonal
cxpansion of identical T-cells, we determined nucleotide
sequences of CDR3 region of ¢DNA clones obtained from
multiple tumor lesions and PBMC from the same patient
(Table TII). The result showed that cDNA clones with identical
nucleotide sequence were obtained from two tumer lesions,
but not from PBMC. Furthermore, these cDNA clones
existed frequently in tumor lesions, which was consistent
with the result from CDR3 size spectratyping. There was no
common motif or conserved amino acid sequences of CDR3
regions among these cDNA clones.

Cyiokine expression in local tumor lesions and PBMCs. We
examined the expression levels of mRNA of interleukin-2
(IL-2), interleukin-4 (IL-4), interleukin-5 (IL-5), interferon-y

(IFN-v), and tumor necrosis factor-a (TNF-a) in PBMCs
(n=11) and tumor iesions (n=21) by real-time quantitative
polymerase chain reaction (Fig. 4). There was no difference
of the expression levels of JE-5 and TFN-y between mor
lesions and PBMCs. Tn contrast, the expression levels of
-2, IL-4, and TNF-u were lower in tumor lesions than in
PBMCs (p<0.005). Especially the expression level of TL-4 was
considerably lower in amor lesions compared with PBMCs.

The tumor specimens are thought to contain a large
amount of non-lymphocyte cells derived {rom cancers.
Therefore, a difference of the number of cytokine-producing
cells such as T-cells and monocytes may have existed between
tumor lesions and PBMCs. We thus compared the balance of
T helper I (Th1) or T cytotoxic 1 (Tct) to T helper 2 (Th2)
or T cytotoxic 2 (Tc2), which was shown by the ratio of the
levels of TNF-v to that of 1L-4, between tumor lesions and
PBMCs. The ratio of IFN-y to IL-4 was significantly higher
for tumor lesions than PBMCs (p<0.03) (Fig. 5).

Discussion

Tumor-infiltrating lymphocytes (T1Ls) respond azainst tumor
antigens at local sites (20). To elucidate the characteristics
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Table IT1. Alignment of amino acid sequences of CDR3 regions from ¢DNA clones,

Source Frequency AV/BV AV/BY N/N-D-N AL/BI sequence AJ/BI
Segment sequence Segment
PBMC 13 BV1352 YFCASSY  GTPFGDTPFG  DTQYFGPGTRLTVL BJ2S3
13 BVI1352 YFCASSY KH EQFFGPGTRLTVL BI2S1
113 BY1382 YFCASSY  SPGQGA GYTFGSGTRLTVV BJ1S]
Tumor no. 1 3/5 BV1352 YFCASSY  TTSG SYEQYFGPGTRLTVT BI257
1/5 BV13S2 YFCASS SVSGQLQ AFFGQGTRLTVV BIIS!
1/5 BV1382 YFCASSY  PFGTFP NTGELFFGEGSRLTVL BI2S2
Tumor no. 2 2/4 BV1352 YFCASSY  TTSG SYEQYFGPGTRLTVT BI257
1/4 BV1382 YFCAS TDTGTTYR AFFGQGTRLTVV BIISH
174 BVI3s2 YFCASSY  QSLGQGAF TEAFFGQGTRLTVV BI1S1
PEMC 15 AV7S2 YLCAY ITDS WGKLQFGAGTQVVVTP Al24
1/5 AV7S2 YLCAV THR NYGQNFVFGPGTRLSVLP AJ26
1/5 AV7S2 YLCAV QPFY GGYQKVTFGTGTKLQVIP All3
1/5 AV7S2 YLCA ATLLG AGNNRKLIWGLGTSLAVNP Al3B
1/5 AV7S2 YLCAVR Pl SDGQKLLFARGTMLKVDL All6
Tumor no. 1 4/5 AV7S2 YLCAVR DMA NAGKSTFGDGTTLTVKP AlJ27
1/5 AV7S2 YLCAV v DSNYQLTWGAGTKLITKP AJ33
Tumor no. 2 34 AV7S82 YLCAVR DMA NAGKSTFGDGTTLTVKP A7
1/4 AV7S2 YLCAV THR NYGQNFVFGPGTRLSVLP AT26

All samples were obtained froin palient no. 10. TCRAYV and BV gene segments were described according to the nomenglature reported by

Arden et al (26) and Wei er af (27). TCRAT and BJ gene scgments were
{28) und Toyonaga er af (29).

also described according 10 the nomenclature reported by Koop er uf
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Figure 4. Comparison of the expression levels of severa! cytokines betwesn tumor kesions (n=21) and PBMCs (n=11). The exprassion levels of mRNA ol

interteukin-2 (1L-2). interleukin-4 (IL-4). interlevkin-5 (IL-3), interferon-y (IFN-v). and tomor necrosis factor-e (TNF-«) were mecasured by real-time
quantitative polymerase chain reaction as described in Materials and methods, Each open det indicates a single sample. Glyceraldehyde-3-phosphate
dehydrogenase (GAPTYH) genc was used for the intemal control. The tevels of mRNA cxpressed by the ratio of the amount of the respective cytokine-specific
¢DNA  the amount of GAPDH-specific ¢DNA were compared between PBMC and tumor lesions. The expression levels of 1L-2, IL-4, ind TNF-u were

lower in wmor lesions than in PBMCs (p<0.005).

of TILs in local microenvironments, we analyzed T-cell
receptor (TCR) repertoires at the levels of mRNA with tissue
samples und PBMCs. Tt is possible that in vitro culture in the
presence of IL-2 causes skewing of TCR variable region

repertoires (213, We therefore direetly analyzed tissue samples
freshly removed from tumor specimens of surgical patients,
This enabled us to accurately analyze the TCR repertoire
with a small amount of tissues containing a limited number
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Figure 5. Predominant production of T helper I/T cytotoxic | type cytokine
in tumor lesions. Ratio of the expression levels of IFN-y to that of IL.-4 were
compared between tumor lesions (n=21) and PBMCs (n=11). Each open dot
indicates a single sample. The ratio was significantly higher in tumor lesions
than in PBMCs (p<0.05).

of TTLs. Clonal expansion of T-cells in renal cell carcinoma
has been already reported (8). In the report, many sets of
variable region-specific primer were used for analysis of
TCR repertoire. However, different amplification efficiencies
among individual primers or cross-reactivity between sub-
families hampered the accurare estimation of the frequency
of individual families. An adaptor ligation-mediated PCR
vsed in this study is more efficient and less skewing through
PCR cycles than other PCR-bascd methods.

The frequencies of one or more variable segments were
significantly increased in most of the tissue samples analyzed,
There was. however, no difference of the mean number of
variable segments, of which the frequency increased
significantly, between tumor lesions and PBMCs. This
indicates that the extent of skewing of TCR repertoires was
not different between tumor lesions and PBMCs. This does
not necessarily mean that the immunological alterations did
not occur in local sites around the tumor. We observed that
scveral variable segments were frequently used in tumor
lesions, but not in PBMCs. This finding suggested that TILs
have a limited TCR repertoire and may recognize a common
tumor-specific antigen. The possibility exist that non-specific
inflammation of T-cells at local sites or the homing of T-cells
with a limited TCR repertoire to un inflamed sile may induce
the skewing of TCR repertoires. However, we observed a
similarity of TCR repertoire among multiple samples from
different sites of the same tumor. Such similarity was not
detected between tumor lesions and normal tissues or between
tumor lesions and PBMCs. This suggests that a limited
number of antigen-specific TILs infiltrate into multiple local
sites around a tumor. Tt is known that the TCR repertoire
becomes skewed with aging as a result of clonal expansion
{22.23). Because the wmor patients used in this study were
mostly elderly, skewed TCR repertoires could be expected
even in PBMCs.

We analyzed T-cel! clonality with CDR3 size spectratyping.
The clonality analysis coupled with guantitative analysis of

MATSUTANI et af: ThI-TYPE TIL IN TUMOR

the TCR repertoire could provide important information
about TILs. When tissue samples containing a small number
of T-cclls are used for the clonality analysis, the clonality
might be increased through PCR cycles. However, the increase
of clonality accompanied by an elevated frequency of
expression offers firm evidence for a large population of
oligoclonal or clonal T-cells existing within local tumor lesions.
We found the increase of T-cell clonality in a majority of
TCR variable segments. with higher frequencies than the
controls. We also detected similar peak patterns of CDR3
spectratyping among multiple samples from different sites of
the same turnor. The cDNA clones with identical nucleotide
sequence of CDR3 region were obtained from two tumor
samples of the same patient. These results suggest that a
limited number of TTLs proliferate within local sites in
response to tumor antigen. The elevated level of clonality
was also found in PBMCs of tumor patients. However, we
werc able to find a difference of spectratyping peak patterns
between tumor lesions and PBMCs. Sequence analysis
indicated that clonal T-cells existing frequently in tumor
lesions were not observed in PBMC. This excludes the
possibilities of non-specific expansion of T-cells or the
homing of T-cells from peripheral blood lymphocytes to
inflammatory sites. Instead, this suggests that a limited
number of TILs locally expanded in response to tumor
antigens.

T-cells are functionally characterized by the pattern of
cytokine productions, i.e., T helper 1 (Th1)/T cytotoxic !
(Tcl)y and T helper 2 (Th2)Y/T cytotoxic 2 (Tc2). In addition,
local production of cytokines probably impacts on the function
of T-cells infiltrating into tumor tissues. Thus, we quantitatively
measured the amounts of cytokine mRNA in tumor fesions
and PBMCs. Similar levels of TL-5 and TFN-y were observed
between PBMCs and tumor lesions, whereas low levels of
expression of IL-2, IL-4 and TNF-« were found in tumor
lesions. It has been reported that IL-2, IFN-v and TNF-B were
not expressed at higher levels in the TIL of lung carcinoma
patients (24). Our results did not indicate high level expression
of IFN-y or TNF-a, which is thovght to be Thl-type cytokine,
in tumor lesions. Instead, the data showed an apparent
decrease in IL-4 production in tumor Jesions. Although freshly
isolated tissue specimen was suitable for direct estimation of
the cytokine profile in a local microenvironment, the tissucs
contatned a large amount of non-lymphocyte cells derived
from the tumor. Thus, it may be difficult to directly compare
the expression levels of cytokine mRNA between tumor
lesions and PBMCs. The balance of Th1/Tcl-type cytokine
to Th2/Tc2-type cytokine is meaningful for understanding
the immunological statms at local sites. The ratio of IFN-y to
IL-4 was significantly increased in tumor lesions compared
with PBMCs. This suggests that Thi/Tcl-type cells may
selectively infiltate into the local tissues. However, another
possibility that IL-4-producing Th2 cells accumulated in
PBMC of turnor patients can be proposed. To clarify these
possibilitics, the levels of IFN-y and IL-4 mRNA might need
to be measured in PBMC from age-matched healthy donors.
Tt has been reported that TILs were characterized by a type |
(Th1/Tc-1-like} pattern of cytokine expression in human
colorectal carcinoma (25). No or only very small amounts of
TL~4 transcripts have been detected in TIL. Our results are
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consistent with this report. Thl and Tcl promote cellular
immunity through the production of type 1 cytokines. such as
1L-2 and TFN-v. Alteration of the cytokine pattern may
promote TILs to sirengthen the anti-tumor response although
TILs cannot contral tumor growth.

In conclusion, similar usage of the TCR variable region
repertoire and a similar peak pattern of CDR3 spectratyping
were frequently observed among different tissue samples
from the same patients with gastric and celerectal cancers.
These results suggest that TTLs proliferate locally in response
to tumor antigens. Predominant Th1/Tcl-type cytokine to
Th2/Tc2 (IFN-y/TL-4) was apparently found in tumor
lesions. These resuits show that T helper type 1 (Th1) and
T eytotoxic type 1 (Tcl) may exert immunoregulatory effects
on anti-tumor immune responses.
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Possible role of RANKL in bone resorption
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HDOEESEFEIL, WEHRL BF MR OSRIEE
CHEBLTWEIZETTHOTHE. — 4,
BMPARL v FOETRIEELRL D, BMPAHHT
AEFUBERIIOPCRET IR LERT 7 ADE
IZEEFBD ORI o, ZOmRE, BREHE
BREFLZEFEIEE TR BHATCERTAEFT
HHTHEMREFRETZ®, ThITREREREEL
FTREFREHLVIIBETFRASIALEZLDT
UANEITE N T &, FOITLAEHEREE
BREAELICBMNT 50, HEVIFELIETT
LEw3ERMNEDH NG, SEONET, FAR
AROATFRBOBENLT N D,

BIVETFV/7RRELTO
BHEE

FERER, FRINEFEROXEFEOERESD
HLmErEZIOND, EANOETHEBER B
BREBRENEDIETLLEYET) Y 7EED
BENENEHRETH D, RUMNICREERO
ETHEREOETI bREVLDFEMRIT
5. BEERETO—BIS, BMP/Runx2y ¥+ 5%
PWnty 7+ VROBEHALBET RS LTV A2
Lhw, —F, X oy rREZCEETHHE

wee B ERRAE

BRARERR, FERMNEERESTE BISTELRY
EF) Y IBEEORCEDEREMBETSHS. B
EEEEHREE T, RANKLOFENF 2 &0k
ALEZOLNL. BEBEBYIISWT, BRAHAT
IL-1, IL-6, TNF-oa 2 ED BRI ERET 544
A YOEEFTESED LN, Thb0H
A VA4 VREFHEBRORANKLORE*HFET
5. —%, BEMBEOREOTER, REHTEFE
Motktez Rt 5. ROEMEFHBEICEDOR
BEREROEER, ZOBREEBFEECLIDLEE
Aonsd, BERABMEROSTREZIBEHIL TV
vt BIRIRIEEIEE i, B RECHTL
FEECASHEIIAAFERL I EFLETHA .

VI sbui

BVEFY Y FREBREBBRROMALE T Y
Ak hEEEshD, FEOERLD, FRNEF
EEr&sFRMARBENEVET) V7 OF#E
OFEETHBEELLNE, ZORET, REHR
EEFEMEBOSLEBRERETARTFRI S F N
PRy EEAShTEL, SHOBET, BRA#HE
BRENER IR EMAFENE. BARRER
OFFREOREER, UVEFY Y FEEOEVWER
EHSHABELVEFY VI EEORCENEEE
HBEICEL TN EPLOEBRFEFOBRILIIIDR
CHES5ETATHAT.
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Ki RANKL Fitk AMG 162 12k 2
‘B HERIE DB

a8 BrF hEFE EBT

RANKL {receoptor activator of NF-xB) &, WHEHEORLERRT DY M- THD. Amgen #tid
RANKL Ex3d Bt b RANKL HifE AMG 162 £{F8IL, BHEBIEABREE L TORKREEEENHTIVD. 49 A
OEBECLTMERSELEDI-JIHETHE, AMGIZEBORTESEL»>T, REB (6 0ALME) @
ERFontHERgacs, IEEEOREROBLCEHBSENE, &5k, BEETERTHERD
M AERNSELED I-XIHRTE, AMG 162 BBR FESEL ST 1 HEMACEESENT S
cEHTENE.

A new treatment for osteoporosis using fully human monoclonal antibody
to RANKL, AMG 162

Department of Hard Tissue Research, Graduate School of Oral Science Course, Matsumoto Dental University

Naoyuki Takahashi, Hidehiro Ozawa

RANKL is an essential factor for osteoclastogenesis. Amgen research group has developed AMG 162, a
fully human monoclonal antibody to RANKL. The bone antiresorptive activity and safety of AMG 162 were
evaluated in 49 healthy postmenopausal women (Phase I study). The effect of increasing amounts of AMG
162 on bone mineral density (BMD) was studied in 411 postmenopausal women with low BMD (Phase II
study). A single subcutaneous dose of AMG 162 (1 mg/kg or 60 mg) suppressed bone resorption for more
than 6 month without critical side effects(Phase I study), and increased BMD within 1 month in postmeno-
pausal women (Phase Il study).

I L &HE 20HA MAaA TéH S, macrophage colony-
B HRE, BRESEOMMLICAIERTRA 2 stimulating factor (B{'F M-CSF &B&9) & recep-

* Naoyuki Takahashi 12AEREAFEAFECIE EAFREWHERERE - 8
** Hidehiro Ozawa #AFEMARE / BEAEHAZFA¥RELRRBNESEERE - THEER
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tor activator of NF- kB ligand (L F RANKL & B
TIERHET IV, BFMRIIE, BRAIT M-CSF
=BT 5010 L, RANKL £3B80cRHS
b TNTOBRRERETSHNLEPHA b
HA U3, BHEMAEO RANKLORBEEASEELT
BRI A{EET 5, RANKL i3, tumor necrosis
factor (LT INFERT) 77 3V —KET3E
HEEIY A MAAL s THD, & 0T, BFMIEE,
RANKL OF 31 ZH4T, BEMEOHRA
#3232 3WHES 217 H osteoprotegerin (LLTF
OPG tRF)bEET S, BHRETHE, HEM
i k2 EREY, BFERICLIEEREER
TEEDBEREOETHEZ 2, £01H, EX4H
ARk~ FEBRHE OFHBREORFEL, §
RN AEMHTI LEENREARIATL S,
Amgentt i, AHEREBRBEE L L TOPG
(AMGN-0007) & & 12 RANKL izxtd 382 7%
k hiidk AMG 162 O fERICERTh U7, KET,
AMGIB2 %AW BERRBRLED ShT L
970, MRgoREENSBE LT -XTH
BT, AMGIRZBEETREHICE-T, &
HE(6 YA LD OBRNOMEINFRTEZ &
BREShAYY, d5i2, 7=2—-XTHBTH,
BREBIERALS 5 EMRENE,

| RANKRANKL =& o0 s st
1998 &, BFHRMREYT 2B EENFLEF
Nro—=vrsh, INF77 3V —iZE9 3
BEAE S VB RANKL TH 2 2 L4885
hER S, CORRIKLD, BRIGEEHE
D—WBGFULRANTHEPEINIELE LY,
b, BFERRE, BEERoSLIIAER
2oDHEFMCLCSF L RANKLE=RHT L &
T, WEBEHAROEREXHTZ2(H1). HEHka
PR, B so7 - URMEET, M-
CSF 2% & RANKL %547 % 3 receptor ac-
tivator of NF-«B(LI FRANK &R )4 RHEL T

Wi, WEMEAEMER, SEEEEISETE
F@miamnREH T % RANKL #8381, M-CSF @
HET CTHEMIRICALT 2, /4, RMEEH
Fid RANK 2B L THH, RANKL i3S
loBREEEFYET 5, BHEES 1~ D,

FIFRERLE VY CTFPTHERY), 7uxs ¥
5YF 4 Ey Avs—uAF Il nE, TN
TOBRMNEERF L, BEFHERIcBI3
RANKL OREBRAFYE S 5 VY, BEENC &,
EFMEIL, RANKLOF O/ SRETH 35
Wy 7EOPG bELELSWT 2, OPG
2 RANKL-RANK #HEfEA%#HEEL, BRN%

CEBAIEAKT 5. RANKL #1fnF & RANK &z

FoOREw I ABThThER Ih, ChboR
Bew R, EHICBHARICHEERANEEY
T, EEUAREARBRERELLYY, CHh 6D
R &b, RANKL-RANK tHEfE A, TEmk
DRI SHEATH 2 MR E R,

I RANKL D#B1E & RANKL =  #ild AMG 162
RANKL 2, 31607 I /B S SRR
BEEERERO>TINF 773V — BT 541 b
74 THBYY, Amgenttiz, & b RANKL
wxid A%ek e/ 7 ao—-FHE AMG 162 %
fEBIL 7o AMG 162 @ RANKL ~O#E4& 13, Kd
(BBEHEH =3x10""M & #& {, RANKL-
RANK MEfs /£ B WH+ 5% Ex,
AMG 162 i3 TNF a, % TNF-related apoptosis-
inducing ligand (B{F TRAIL &BES) L KEZH O
INF77iU—A U R_"—CREELEL, 2O

HEAMGIR2 #AV A7 —X1TEBE 72—

X IHBBKETITHhhis,

l AMG 162 71— X 1 B2

AMG 162 2Bz 7 2 — X IRETIE, 49 A
DHERBEOREEEMNRI, TOREHERR
INEHERMBE I ALY QAET V-7
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HIRUIR
{EERT

M-CSFw

M-CSF receptor

e

1 WEHROERCEEEZIENT D RANKL & AMG 162 (O{FH

R ERFARTERIARA (Y, MpRMIEMBIETEIAMMRIATS RANKL #5258 L,
M-CSF OTFTE F CIHREMRIZSET 5, £/, MR EHEERS RANK ZRBELT
B, RANKL 2R B0 ERIEHEZHRET 2. TATCERREREET SR
FiF, BEHEAO RANKL BIREHN TS, RANKL IZHT 3R HE/ 20—
FHAE AMG 162 (3, RANKL 284 L, RANKL-RANK {BEfRAENETS.

RANK : receptor activator of NF-xB

RANKL : receptor activator of NF- kB ligand

M-CSF : macrophage colony-stimulating factor

K4, AMG 162 (0.01 mg/kg, 0.03 mg/kg,
0.1 mg/kg, 0.3 mg/kg, 1.0 mg/kg, 3.0 mg/kg)
HHRTS5EELIRETHERSL, BE<—
71— & L TERES NTX(N-telopeptide/creatinine),
s NTX, i1 bone alkaline phosphatase{(E{T
BALP &BE9) A BEEFMICHIE Uiz, & 512, MiF
Ay LEPTH ZREL, UTOBREE

@ AMG 162 25z &k v, KPP NTX EHRZ2EU
12 BREEIPD £ LCHREEREFEMIET LA 2),
BRESERcELTE, COETHERAR VAL
EoEE Ui, M NTX RRICIET L

@ BALP 380 nTET Lcds, 6 7 BLIRRIC
mEL: (E3),

@ miFEH VY LEE PTH I, AESED
FREUM oI,

@ o AMG 162 B, BEER~ KRD

(8E S Fm)

L, 97 H%S 3.0me/kg REBITELTH
+ ng/mL R #Z&hi, AMG 162 i3, iHkEh
AW EMPHShEL -2 (F4),
ZhoDFERMG, AMG 162 OB RN HIZD
RIEbHTHS, 6 YA EBRRREMKTE
32 LML, AMG 162 © 3.0 mg/kg OB
HEHiEETH, 6 AFEOBRIAMHBERX, BR
NMHETL - Foxr—F (10mg/ &, 10mg/
H) okbBXbbiEho7z (A5) 4, Z0
7x:-XI1RARTIE, AMGI62#%5LM8DR
WERLIAESHELIAZE D 2EL, AMG
162 ZECEET2BFEMEED S hiih- 12,

lAMGw271—IHﬁﬁ
AMG 162 2 Fiuvi-7 = — X T SEH, EHOD
FEMEWIL AOHBR RO TR LI NS IThA
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~100

(3®) Hent

AMG 162 serum concentration (ng/mL)

50 4

---------- 75t H (n=12)

-——— 0.3mokg(n=6)
- 1.0mgkg(n=6)
—— 30mgkg(n=7)

2 AMG 162 ROKSHOET NTX BCREBZE(L
(Z1-1EB

HPADHBEROBREIHE THIZST, AMG 162
{0.01 mgkg, 0.03 mgkg, 0.1 mgkg, 0.3 mgka, 1.0
mghkg, 3.0 mgkg) HBNITSEAKE 1 EETRSL,
BR e NTX (N-telopeptide/creatinine) #2842 EIE L 7=,
F—# 3T EEXTRRLE (FfE £ SE), 73¢

AMG 1628 E 5O (B)

R, AMG 162 (0.3 mg/kg, 1.0 mgky, 3.0 mgkg) 1258
OERDAERLE.

(XEi3, 4 kVEE)

s FS54H(0=12)
— 0.01mgkg{n=6)
—-— 0.03mgkg(n=6)
------- 0.1mgkg(n==6)
——=— 0.3mg/kg(n=6)
----- 10mgkg{n=6)
—— 30mgkg{n=7)

3 AMG162BEORS# DM P BALP (bone-

specific alkaline phosphatase) OERBE{L
(Dr-X1u8

48 ADORREO/E Iz, AMG 162 (0.01 mgka,
0.03 mg/kg, 0.1 mgfkg, 0.3 mg/kg, 1.0 mgkg, 2.0 mgkg)
HBHNI7oERE1ERTEREL, 1T BALP £&E6
EICRE LA, EBEIRSE (0.01 mgkg, 0.03 mgkg,
0.1 mgky) 126 AW ALIEBALP MRAIEIZLTWVIW,

12 3 4 5
AMG 162EE 5% OER(R)

6 3 F—HRTEBYTERLA (Fi9d + S5),

(cr#k 3, 4LVUNHE)

—0— 0.01mgkg(n=6}
—— 0.03mgkg(n==6}
——~ 0.1mgkg(n==6)
-~ 0.3mgkgln==5)
—0— 1.0mgkg(n=56)
~0~ 3.0mgkg(n==56)

B4 AMGI2EOESCHU 2MPBEDHETS
(D158

F—5136 AOMEROEBLEDEEFTT (Fiy

46 (46)

2 3 4 65

6 7 8 9
AMG 1628 E#SHOMMA)

& + SE).
(CHE3, 4 LUIT)
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