(Invitrogen), and cDNA was synthesized and amplified
using an ExScriptTM RT Reagent Kit. Quantification of
TNF-o mRNA was performed by real-time polymerase
chain reaction (PCR) detection, using an ABI PRISM
7000 sequence detection system (Applied Biosystems)
and SYBR Green detection of the amplification products.
The copy numbers of the transcripts were measured
against copy-number standard curves for the cloned
target templates consisting of 10-fold serial dilution
points. The amplification mixtures contained 10 pL of
2x SYBR Premix Ex TaqTM, 1 pL of cDNA synthesis
mixture, 4 pmol each of the forward and reverse
primers, and distilled water in a total volume of 20 pL.
The mTNF-o primers used were as follows: forward:
5’-ACAAGGCTGCCCCGACTAC-3' and reverse: 5'-
TTTCTCCTGGTATGAGATAGCAAATC-3’. All mRNA
expression levels were normalized to the levels of B-actin.

MTX Dosing Time-Dependent Change in Serum Amyloid A
(SAA), Immunoglobulin G-Rheumatoid Factor (IgG-RF), and
TNF-a Concentrations in MRL/Ipr Mice

Based on the 24-h rhythm of TNF-a mRNA level (see
Figure 1), MTX (10 mg/kg) was administered to 10-wk-
old MRL/Ipr mice (n = 8) three times/wk for 2 wks (total
of 60 mg/kg of MTX) at 6 or 18 HALO when the TNF-a
level begins to decrease or increase. Sodium bicarbonate
(7%) was administered to the control group (n=14 or 15).
On day 14, blood was taken at 2 HALO, and the samples
were immediately centrifuged at 3,000 rpm for 15 min,
Plasma was stored at —80°C until analyzed.

Measurement of SAA, IgG-RF, and TNF-o Levels in Blood

SAA and IgG-RF were measured using a Mouse SAA
ELISA (enzyme-linked immunosorbent assay) kit (SW
type) and a Mouse IgG Rheurnatoid Factor ELISA kit
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FIGURE1l. Twenty-four-hour rhythms of TNF-o. mRNA in 10- ()
and 15- (#) wk-old MRL/Ipr mice. The relative expression levels of
TNF-o mRNA compared to those of f-actin are shown. Each value
represents the mean and SD of five to seven mice. *p < .05 and **p

<.01 compared to the 10-wk-old group. TNF-a mRNA levels in
leukocytes showed a clear 24-h rhythm with higher levels at 22
HALO and lower levels at 18 HALO in the 15-wk-old group (F
from ANOVA =3.55, p < .05; p from cosinor = .06).
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(Shibayagi, Japan). Multianalyte profiling was performed
using the Luminex-100 system (Luminex). The acquired
fluorescence data were analyzed using MasterPlex QT
software (Ver. 1.2; MiraiBio). Plasma TNF-o concen-
trations were determined using the Mouse Inflammatory
Cytokine 4-Plex kit (Biosource). All analyses were per-
formed according to the manufacturers’ protocols.

Clinical Trial

The clinical trial was a prospective, single-arm study to
assess the effects and safety of MTX chronotherapy in RA
patients. In the chronotherapy, the dose and number of
doses/wk were not changed from the original MTX
dosing schedule of each patient, but MTX was orally admi-
nistered once-a-day, always at bedtime. Patients were
scheduled for routine follow-up clinic visits in wks 4, 8,
and 12 of chronotherapy, and efficacy and safety-related as-
sessments were performed. The primary endpoints were
changes in the DAS28 and leukocyte count from the base-
line (wk 0) to 3 mos of chronotherapy. The secondary end-
points included tender and swollen joint counts, the
patients’ assessment of their overall disease activity, modi-
fied health assessment questionnaire (MHAQ), and the C-
reactive protein (CRP), SAA, matrix metalloproteinase
(MMP)-3, RF, TNF-g, and interleukin (IL)-6 levels in serum.

DAS28 is a composite score based on tender and
swollen joint counts (28 joints), the patient’s global as-
sessment of their disease activity (100 mm Visual
Analog Scale [VAS]: 0=no activity, 100=extreme
activity). DAS28 values were calculated as follows:

DAS28  (CRP)=0.56 x V(T)C28) +0.28 x {(S]C28) +
0014x GH+036xIn(CRP+1)+0.96, where TJC=
tender joint count, SJC=swollen joint count, GH=
general health, and CRP = C-reactive protein in mg/dL. A
score of 25.1 indicates high disease activity, a score >3.2
and <5.1 indicates moderate disease activity, a score <
3.2 indicates low disease activity, and a score <2.6 indi-
cates disease remission (van Gestel et al., 1996). The Euro-
pean league against rheumnatism (EULAR) response states
were classified as follows: good responders were patients
displaying an improvement of > 1.2 and a present score
of <3.2; moderate responders were patients displaying an
improvement of >0.6 and <1.2 and a present score of
<5.1, or an improvement of > 1.2 and a present score of
>3.2; and nonresponders were any patients displaying
an improvement of <0.6, or patients displaying an im-
provernent of >0.6 and <1.2 and a present score of >5.1
(Fransen & van Riel, 2005).

Myelosuppression was evaluated according to the
Common Toxicity Criteria for Adverse Events version
3.0 (CTCAE 3.0). Leukocyte counts were graded as: 1
(3500-3000 cells/mm®), 2 (2999-2000 cells/mm3), 3
(1999-1000 cells/mm?3), or 4 ( < 1000 cells/mm?).

MHAQ assesses the ability of patients to perform daily
activities using eight questions. The final MHAQ score is
the mean score of the eight questions and ranges from 0
to 3, with higher levels reflecting greater disability
{Pincus et al., 1983).
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CRP concentrations were determined at Sasebo Chuo
Hospital, and SAA, MMP-3, and RF levels were analyzed
by a central laboratory. TNF-o and IL-6 levels were deter-
mined using the Bio-Plex kit. All analyses were performed
according to the manufacturers’ protocols.

Statistical Analysis

The data are presented as the meantstandard deviation
(SD), except for the data regarding the TNF-o. mRNA,
TNF-a, SAA, and IgG-RF levels of the mice and the
DAS28 and DAS28-related parameters of the RA patients.
Groups were compared by one-way analysis of variance
(ANOVA) and repeated-measures ANOVA, and differ-
ences between groups were determined using Scheffe’s
or Fisher's protected least significant difference test. We
defined 24-h rhythmicity as significant when both
cosinor analysis and one-way ANOVA were significant.
Cosinor analysis is a natural way of modeling cyclic be-
havior, and is performed by a single 24-h cosine curve
fitting using software (Time Series Analysis Seriel
Cosinor 6.3).

The MHAQ results are shown as box plots. For each
box plot, the median value is represented by the
central, horizontal line; the upper and lower quartiles
(75 and 25 percentiles) are represented by the upper
and lower borders of the box; and the upper and lower
extents of the vertical lines extending from the boxes rep-
resent the values of the 90th and 10th percentiles,
respectively. Leukopenia is shown as each patient’s
score. Among-group comparisons of MHAQ, RA-related
parameters, and leukopenia were made using the Fried-
man test. Intragroup post hoc testing was performed
using the Wilcoxon signed-rank test with Bonferroni's
correction after the Friedman test. A probability level of
less than .05 was considered to be significant.

RESULTS

Twenty-Four-Hour Rhythms of TNF-« mRNA Expression in
Leukocytes of MRL/Ipr Mice

TNF-a mRNA levels were detected after total RNA had
been extracted from the leukocytes of MRL/Ipr mice.
There was no significant 24-h rhythm in TNF-o mRNA
levels at 10 wks by ANOVA and cosinor analysis.
However, at 15 wks, the TNF-a mRNA levels showed a
clear 24-h rhythm with higher levels seen at 22 HALO
and lower levels observed at 18 HALO (F from ANOVA
=3.55, p<.05; p from cosinor = .06; Figure 1).

Influence of MTX Dosing Time on SAA, IgG-RF, and TNF-u
Levels in MRL/Ipr Mice

MTX was administered three times/wk at 6 or 18 HALO
based on the 24-h rhythm of the TNF-o. mRNA level
(Figure 1). The plasma TNF-o levels did not differ
between the control and 6 HALO groups, although they
were significantly lower in the 18 HALO group than in
the control group ( p <.05; Figure 2). The SAA concen-
tration in the 18 HALO group was significantly lower
than that in the control and 6 HALO groups (vs.
control: p<.01; vs. 6 HALO: p<.05; Figure 2). The
groups treated with MTX showed a markedly decreased
IgG-RF index compared with the control group (vs. 18
HALO: p < .05; Figure 2).

Baseline Characteristics of the Japanese RA Patients

Twenty-two rheumatoid arthritis patients between 41
and 78 yrs of age were enrolled and (77%) received
MTX chronotherapy for the entire 3 mos of the study.
Their demographic and baseline characteristics are de-
scribed in Table 1. One of the 17 patients had a DAS28
of >5.1, indicating high disease activity, and the other
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FIGURE 2. Influence of MTX dosing time on the plasma SAA concentration, IgG-RF index, and TNF-a concentration in MRL/Ipr mice.
MTX (10 mg/kg) was administered three times/wk for 2 wks (total of 60 mg/kg of MTX) at 6 and 18 HALO. Each value represents the
mean and SD of 8 to 15 mice. The TNF-a level was significantly lower in the 18 HALO group than in the control group ( p <.05). The
SAA and IgG-RF levels were significantly decreased in the 18 HALO group compared with the control group ( p<.01 and p <.05).
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TABLE 1 Demographic and baseline characteristics of the
Japanese RA patients

Number of patients 17
Age (yrs) 61 (41-78)
Sex 5/12°
Body weight (kg) 502 (29.8-72.0)°
Duration of RA (yrs) 118 (2-33)"
MTX dose (mg/wk) 6 (4-8)°
Disease Activity Score 28 3.83 (3.25-5.30)°
Stage

I

I 0

1 4

v 5

8

Class

I 1
I 16

“Mean (minimum-maximum).
bMale/female.
‘Median (minimum-maximum).

patients had a DAS28 of between 3.2 and 5.1, indicating
moderate disease activity.

Influence of MTX Chronotherapy on DAS28, MHAQ, and
Adverse Effects in Japanese RA Patients

Table 2 shows the four factors involved in the calculation
of the DAS28. The tender joint count decreased slightly
after chronotherapy. On the other hand, the swollen
joint count decreased markedly from 1.18 at baseline (0
mos) to 0.29 at 3 mos. The CRP level continued to
improve throughout the 3-mo study period, and im-
proved by 64.2% after the chronotherapy compared
with baseline. VAS, which represents the patient’s
global assessment of his/her own disease activity,
hardly changed despite the patients recognizing the
change in the MTX administration method.

The mean DAS28, which is the most commonly used
indicator for quantitatively estimating RA symptoms,
was 3.65 at 2 mos before chronotherapy and 3.83 at
the start of chronotherapy (p=.279), and the condition
of the RA patients was maintained between moderate
and high disease activity. DAS28 was significantly im-
proved after MTX chronotherapy throughout the three
clinic visits compared with the baseline (vs. 1 mo: p
=.0197; 2 mos: p=.0107; 3 mos: p=.0087 of follow-up;
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Figure 3A). On the basis of the EULAR definitions of
the treatment response according to DAS28 at 3 mos,
seven (41.2%) patients achieved a moderate response,
and four (23.5%) patients attained clinical remission
(DAS28 < 2.6).

MHAQ, an indicator of functional capacity of RA
patients, was markedly decreased by 3 mos of chron-
otherapy ( p =.0529; Figure. 3B).

In this study, there were no severe adverse effects.

Influence of MTX Chronotherapy on RA-Related Factors in
Japanese RA Patients

Secondary efficacy variables are shown in Table 3.
The SAA concentrations gradually decreased over the 3
mos of the chronatherapy, and had improved by 60.6%
after the chronotherapy compared with baseline. The
other RA-related factors did not change throughout the
study.

DISCUSSION

Pain and stiffness show 24-h rhythms with a peak in the
early morming in many RA patients (Bellamy et al., 1991,
2002; Kowanko et al., 1982}, and the 24-h rhythm of pain
and stiffness may play a role in local and systemic inflam-
matory responses. Herold and Giinther (1987) reported
that plasma CRP levels, an indicator of inflammatory
responses, showed a 24-h rhythm with a peak in the
early morning and a trough in the evening in RA patients,
which matches the rhythm of pain and stiffness. Proin-
flammatory cytokines, such as TNF-« and interleukin
(IL)-6, are secreted from activated monocytes, and
macrophages promote CRP levels in hepatocytes. There
were clear 24-h rhythms in the blood concentrations of
these cytokines, with higher levels seen in the early
moming in RA patients (Crofford et al.,, 1997; Perry
etal., 2009). Since the 24-h rhythms of CRP and cytokines
are similar, it is considered that cytokine rhythms con-
tribute to the rhythm of CRP. In our preliminary study
using CIA model mice, a significant 24-h rhythm was de-
monstrated for the concentration of SAA, a marker of the
inflammatory response induced by cytokines, and SAA
levels were higher at 2 HALO and lower at 22 HALO in
mice (data not shown), The plasma TNF-« concentration
also showed a 24-h rhythm with a peak at 2 HALO (To
et al,, 2009). In the current study, we examined TNF-a

TABLE 2 Changes in Japanese RA patients between before and after treatment with MTX chronotherapy

Time (Mos) before and after MTX chronotherapy

-2 0 1 2 3 p value
Tender joint count 9.77+8.71 1035+ 7.55 8.77 £8.07 8.7718.20 8.8817.78 N.S.
Swollen joint count 0.65t 1.58 1.18+ 1.51 0.18+0.73 0.41+1.46 0.29+0.99 N.S.
CRP (mg/dL) 0.60 £ 0.94 0.67+1.29 0.6711,11 0.5410.94 0.4310,71 N.S.
VAS (mm) 41.18 + 23.69 35.47 + 25.65 32,94 +23.26 32.06121.94 32.94+22.01 N.S.

Data are presented as the mean # SD,

© informa Healthcare USA, Inc.
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FIGURE 3. Efficacy and safety during 3 months of MTX treatment in Japanese RA patients. Values are presented as the mean and SD for
DAS28 (A) and as a box plot of MHAQ (B) of the 17 patients. (C) Leukopenia[: Grade 0, @&: Grade 1, ll: Grade 2. The mean DAS28 was
3.65, 3.83, 3.37, 3.33, and 3.31 at -2, 0, 1, 2, and 3 mos, respectively, and DAS28 was significantly improved at 3 mos compared with the
baseline (vs. 1 mo: p=.0197; 2 mos: p=.0107; 3 mos: p = .0087).

TABLE 3 Changes in Japanese RA patients after 3 months of treatment with MTX chronotherapy

Time after MTX chronotherapy (mos)

0 1 2 3 p-value
SAA (pg/mL) 13.2 [7.35-24.2) 7.0 [4.6-27.9] 9.5 [4.4-29.1] 8.0 [4.0-31.1) N.S.
MMP-3 (ng/mL) 81.3 [50.1-151.0] 89.4 [50.5-162.3) 79.9 [54.9-139.3] 83.8 [51.1-163.8] N.S.
RF (IU/mL) 57.0 [3.5-161.3] 58.0 (2.0-127.0) 54.0 [1.3-202.8] 52.0 [2.3-192.5) N.S.
TNF-of pg/mL) 6.44 [2.72-19.8] 6.44 [4.56-61.2] 4.56 [1.13-86.4] 6.44 [3.18-41.0] N.S.
IL-6 (pg/mL) 7.37 [3.55-33.1) 16.0 [3.47-43.6] 8.40 [4.35-41.1] 9.09 [6.10-29.1] N.S.

Data are presented as median values [25 percentile-75 percentile).

mRNA expression in MRL/lIpr mice. A clear 24-h rhythm, o level by suppressing transcriptional activity rather
involving higher levels during the late dark phase, was than suppressing lymphocyte proliferation. In this
observed for TNF-o. mRNA expression. Plasma SAA and study, the dosing time-dependent change in the SAA
TNF-o concentrations also showed 24-h rhythms with level corresponded to an identical change in TNF-a
peaks at 2 HALO in MRL/lpr mice (data not shown). level. It is likely that the level of SAA is also reduced
Therefore, changes in TNF-a concentration may affect due to a decrease in TNF-a concentration after MTX
the 24-h rhythm of SAA. administration at 18 HALO. In addition, arthritis and
In a previous study, our findings with CIA model mice inflammation .were reduced in the dark phase (activity
suggested that choosing an optimal dosing time that is span of mice), when plasma TNF-o concentration
associated with the 24-h cycle of TNF-a would lead to began to increase, in both the CIA model and MRL/lpr
the more effective treatment of RA with MTX (To et al., mice. These findings reveal that the therapeutic effects
2009). In this study, in which we used MRL/lpr mice, of MTX treatment can be improved by administering
the 18 HALO group showed significantly reduced MTX when the TNF-a level begins to increase in the
plasma SAA levels compared to the control and 6 HALO blood.
groups and displayed significantly reduced TNF-a. levels From our studies using RA model animals and the 24-
compared to the control group. MTX inhibits the pro- h rhythms of RA patients, we anticipated that higher
duction of cytokines by suppressing lymphocyte prolifer- therapeutic effects compared with those of the current,
ation (Williams et al., 2001) and TNF-a transcriptional conventional, treatment schedule could be achieved
activity (Becker et al., 1998). However, neither the 6 nor with chronotherapy in which MTX was administered
18 HALO group showed a significant decrease in their before bedtime and the dose and number of doses/wk
leukocyte counts compared with the control group remained the same. Bedtime MTX chronotherapy im-
(data not shown). Thus, MTX may reduce plasma TNF- proved the DAS28 in 14 of 17 patients (82.4%), and the
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mean DAS28 value was significantly decreased by 0.460
at 1 mo, 0.506 at 2 mos, and 0.521 at 3 mos after the
start of chronotherapy. In particular, despite the dose
and number of doses remaining the same, 23.5% of
patients achieved clinical remission, and a significant
therapeutic effect was observed in 41.2% of patients. In-
terestingly, four (80%) male and three (25%) female par-
ticipants achieved a moderate response, with men
showing a greater therapeutic effect compared with the
women. Although the number of patients was not suffi-
cient in this study, sex differences may lead to variations
in the efficacy of the chronotherapy regimen.

DAS28 is calculated from the following four par-
ameters: tender and swollen joint counts, patient’s
global assessment of his/her disease activity, and CRP
concentration. The tender joint count and CRP level
changed little throughout this study. On the other
hand, the swollen joint count was markedly decreased
in all patients after 3 mos of chronotherapy. The patients’
global assessments of their disease activity were suscep-
tible to bias because each patient evaluated their own
degree of illness. In this study, the patients understood
that the method of MTX administration had changed;
however, the patients’ global assessments of their
disease activity did not show significant changes, even
though a placebo effect of the chronotherapy was antici-
pated. Therefore, it was considered that the placebo effect
did not contribute to the observed significant decrease
in DAS28. It was revealed that MTX chronotherapy
improved the functional capacity of RA patients, although
we could not clarify the factors responsible for the
improvement in MHAQ from the data obtained in this
study. Almost all patients had mild leukopenia, although
the incidence of leukopenia higher than Grade 1
increased from 11.8% to 23.5% throughout the study.
Moreover, there were no severe adverse effects in the
17 patients who completed the trial. From these results,
it was demonstrated that MTX chronotherapy is safe
and markedly improved disease activity and the func-
tional capacity of RA patients.

Daily variations in the pharmacokinetics of MTX may
be involved in the higher therapeutic effect in RA patients
brought about by administering MTX at night in the
present study. Although the pharmacokinetics of MTX
were not determined in this study, it was reported in pre-
vious studies that there were no dosing time-dependent
changes in MTX pharmacokinetics in patients with
cancer (Balis et al., 1989; Robinson et al., 1989). More-
over, no difference was noted in MTX pharmacokinetics
according to the clock hour of injection when MTX was
administered intramuscularly at 10:00 or 18:00 h to RA
patients (Carpentier et al., 1998). In our previous study,
CIA mice administered MTX in the rest phase showed a
larger area under the plasma concentration-time curve
of MTX than mice administered MTX in the active
phase (To et al., 2009). However, the daily variations in
the pharmacokinetics of MTX were not related to the
dosing-time dependency of MTX efficacy. From the

® Informa Healthcare USA, Inc.
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results of our studies and the 24-h cycles of cytokines
in RA patients (Crofford et al., 1997; Perry et al., 2009),
it is thought that MTX has a significant dosing time-de-
pendent anti-inflammatory action and that this effect
may be due to the 24-h rhythms of cytokine levels
rather than the pharmacokinetics of MTX.

CONCLUSIONS

The present study, using MRL/Ipr mice, revealed that ad-
ministering MTX at specific times in accordance with the
24-h rhythm of TNF-a leads to decreased inflammatory
responses to RA. It was demonstrated in RA patients
that disease activity and the patients’ functional capacity
were improved while safety was maintained when MTX
was given once-a-day at bedtime based on our results
of the animal study and the 24-h rhythm of TNF-a in
RA patients. Choosing an optimal dosing time that is
associated with the 24-h rhythms of RA symptoms is,
therefore, expected to lead to more effective MTX
therapy for RA. We consider that MTX chronotherapy,
which showed strong therapeutic effects compared with
the current standard treatment in this study, has potential
as an RA therapy. To confirm our findings, we are now
performing a double-blind, randomized, controlled trial.
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1. ZL&IC

WY y=F (RA) SMHREE2FEEOEEL T 51T
HoesHRENERTH LN, RERFITHHL,
IZ8hTwiw, ThITRADEDEHEREIMALRIES
2 57:0ICFEATOL FRIEER (NSAID) CRIFE
FENVEZE RAORERREBHTAIZENTESL X
MFLFEH—=F (MTX) REoREEGERY ¥ vFE
(DMRAD) #BwohnT&:. FLHEETIE MEe b tu-
mor necrosis factor-a (TNF-a) €./ 7 0 —~+ LV HAEAT
HB4 77N F T LOEWENNAORRBILLY,
RA DRIERISICE S35 REWET 1 P44 Y OERESD
BAICBlTA LT, HROWI I FRELBL TR
WEBRERT LI o Ld L, ErBaIc T
AHBELELHCENRLZLEOMEBLILFL T .
BEERORBIZI > TE T X4 RA DBKEREY
HEREFHESKWTEY, RAEWERIIS TSNS
AAT7 VDOHS1PIIHSE. FDid, RAFHEOL
BRRFEOR) v FEOMEEEREL. L ORRMLE
MiEFHEERHTAIRVBETHY, RLIERA OEKY
AL EVIHBEDRS RA DEPREIZOVWTHRET-T
Wb,

2. RACHBIHFBORAY) XA
RABEIZGOERBOBELRL Y, SR LERE
LTHOI b Y MEET S, BloZbiFhit, EE»H
BT THBOEA AL L L HICHA, Bpicidize
AYHBERTHERTHHY, £{DRABEIIRATS.
ShDBREAOHMI+FICHELS P I o TV EVDHD
D, BEFRY—HESELTVELELIOSRTWD, RiE
RIS ?ig#Cdh B Creactive protein (CRP) &, RA BE
THREORARLIDIZY B TRHAICHME & HICEM
ARTEAY XL%2EFTHI LA MEENTVSY, CRP
13, RERFAS P4 EoTHARTEE ST AD,
INHORFEMEY AL P AL VI RACBITARERIGRH
BRRICEEZREZA- T o Lo TS, L
724> T, CRPOBRY XAIZ1X, REES A +H4 0
BHY XADME LTSN ELORS, RARE

" BIIREREREREREHRND (B¥) EMBERRE
T 930-0194 = WUH#24 2630
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@ interleukin-6 (IL-6) %> TNF-a % L' D REHEH 4 A 4
yOMDPRER, RPCEBEERTLVIEAY X458
BHohdY, £/, REACHCRRKBRTHILEEH
HIEOBRETIRIL6 OBE ) X2 l3BD 6w,
SODLILEE) XA RABRESAEDHARTHHLEZ
HRA . DELD ShiZhOREBFICA LI OTRE
A A4 Y OHR) XAHBEELTWEOTIEEWD
EEZONTWS. BIE, SOXH)AH) XAHREOH
HRFBITHEATE ), SHEOMEOERICHTFL 2.
3. ZHhETORABRRICEIT2BHABHIK

RAIBUIAZIDLIZVEDOEKR ) XL2DEEIZE > S
<HMSRATWAD, IDLH ZEMICEhE/-RtiE
(BRRSEE:) 123 E A XITDRTWwWisv., Arvidson &
i, AEBIMHESVE B THLTVF=VOrE2:
00207:30421 B 1 MBI, B GHRE®R CHRERE
L7 ZOKE 2:0BRERCIADLITY L
BWU7:0HREHLEBLTHEHEBERTEZA LYY
LMLEY, LdL, BRI LICHAED RA OEDE
BRIIBWTZORBERIIECARSRAIZEE - TV
v, FORHELTE, FRMEELLOREIN TV F=Y
0> 2:00RAT 3 C L BRMICIZFEBRENTH -
oM EILNS.

LA L, 2008 fE(Z Buttgereit HIZ L > T RAIXHT A
BRI HR O - I O #lA A Lancet 2B S h ¥ &R
BI7L PV oRBARAICL2BATHY, FER
MAAXEBESHhIESH 22 : 00 DIRAIFRAIC L - THE
Lol HROFERZHCPREINL I V-T L
BERAEAVTEIWNICRESNEZ V-T2 IZS
itoh, ZEEREEARVER SR EOER Hi:
BERARSREEAR L RS L THERICHAD I DIE %
BHTELIEIHOI Lo

BED X1, RAICET A REAMBDHEICOVTIE,
AFOA4 FORREDREOFRAEMEHIATHWS.
4. MTX (LB 2 BREDEGROK A

I TICRIENHICOWTI, X79{ FIZL 58
EWREORPI L I TVWES, BED RA BROLE
=Ty bl BoTVR2RERFOUBLXHAMEL -
DMARD R4 WEH WA L & & L 2R R0l
THHRBEIEEIIE L. 72T, K23, HRTR



110 Proceedings ¥ ¥RI 7425

LAWLN TS DMARD @ MTX # HHWwT, RA 7N
BB L U RA BE 20 QIR SR 0 f HE % BREE
L7

MO IC RA BROMUMKEERBATHIRaT -5~
e (CIA) =9 R &I, kBEES L URERICBIT
A TNF-aiBEL2 e L-&E CIA#TIE, RR
EBE B LW FhoORENETH TNFa REXFEIS
ERAU, 9:00ZReMH, 21: 00 IcREMERTHEELA
B XLDRBE L (Fig 1), KIS, SOOI X2%%
ML T, TNF-aiREEASMMLEDHA5:00H LLIMETL
TV 17:00 (2 MTX 2#%5 L C. REBIUOBVIZE S
MO S IMFIR R A2 ML, ZORKE. 5:00 FHERITHW
T, control BEB L UF17 : 00 P & B L THEICHI
SOMEXWAHTEZZ PPN E o0,

VLD RA EF VB & 5 ERER E RA BEDHKSE
A b AL >OEB) XaHhH, MTX ORES L I >
FeHE$T AL, MTX 280 (GRIEM) ckETHI L
T, LR EREEFBOLE LN TFREIN:
ZZT. RABELZHNRICMTX DEMEWREETH o
LT, EROEBEFEL LB L ERHROM LB X UEIE
AOBRBATTRENPBEMICOWVTEFMEL 7=,

Fig. 21243, MTX ORMEDREICL > THLNAR
WL ERAOEREEL T L. RA DEFEEED 12T
&% DAS28 13, WERiGHEFHMHT & LB L, WM ERMAA
BREMIDVETL., BuBipEs@Boohl. 5612,
FRBR2ETIE, 17 AOBERE (BHEs5 5, Kt 126) A
30 Ao EG#R %2 EER L. DAS28 (Fiyfl) 12, Bk
BT & B LRSI AERBIER 3 » ATHBICRA L,
23.5% DHEREHFERHTEMICEELA. X612, 41.2%
DHEE T EULAR ¥ EEDh&E RISH 20 bh .
T, BBMPESLZRAERERZDOh o7
5. ¥

RAIE, REBRRNWLZHAVAL2HELTEY, Ch
SOHEHRTFOBBEICE - T, BRI WIEWLEERZD
BRI LMfFEhs. &612, K41k BHER
BXUERMZEICT. MTX ORBEDREOFBELH
ORicL. B EBEANM_EERIBRREERL
THEY, SVHEMEIET S ADPHMETED S L2 HF
LTwa, BE 4% W{2b0RFBEIZEL DD
HEMEMTHS MTX ZRAVRHED#REL X0
% RA BWREORRERMETREL 2 0, ERBOHIMIC
LbBEBWIIHFETERLELLNS.
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