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Introduction

Metal-on-metal bearings are being increasingly used in total hip arthroplasty (THA) and hip resurfacing
with the understanding that reduced wear and osteolysis will improve long-term survival.'" However, the
possible complications resulting from the dissemination of metal particles and ions throughout the body is a
likely cause of patient anxiety. The particles are nanometers in size and high in number, and their
dissolution results in measurable increases in cobalt and chromium ions in serum, urine, and red blood cells
of patients with a metal-on-metal bearing.” We investigated serum levels of cobalt and chromium ions in
patients with successfully implanted second-generation metal-on-metal THA using PINNACLE-A (DePuy,

Warsaw, IN, USA).3’4

Materials and Methods

From December 2006 to April 2008, 85 consecutive primary THA procedures using PINNACLE-A were

IS AR



performed in our department. Study exclusion criteria included the presence of other metallic implants,
metal allergy, pregnancy, and renal insufficiency. This resulted in 33 patients being included in the study,
including 4 men and 29 women. The mean age of participants was 60 years (range, 41 to 83 years), and the
mean body mass index was 25 (range, 18 to 34). The preoperative diagnosis was osteoarthritis in 30
patients and rheumatoid arthritis in 3 patients.

All patients underwent primary cementless THA with use of a 36-mm femoral head PINNACLE-A with
a metal-on-metal articulation.”® S-ROM-A (DePuy) was used in the femoral stem. The acetabular
component was made of wrought-forged, high carbon content cobalt-chromium alloy (0.35% C) with a
diametric bearing clearance of 80 to 120 um. The mean diameter of the acetabular component was 54 mm
(range, 52 to 58 mm). The acetabular component inclination angle was measured on anteroposterior pelvic
radiographs. The inclination angle was defined as the angle between the line joining the inferior teardrop
points and the axis of opening of the acetabular component. The mean inclination angle was 49° (range, 32
to 70°). Clinical evaluation was performed using the Japanese Orthopaedic Association (JOA) score.” The
JOA score carries a maximum score of 100, with scales to evaluate pain (0 to 40 points), range of
movement (0 to 20 points), walking ability (0 to 20 points), and activities of daily living (0 to 20 points).
This study was approved by our institution’s ethics committee, and all patients gave informed consent.

Blood samples were taken preoperatively, at 3 months, and at 1 year after surgery using cobalt-free
needles. Blood samples were submitted for analysis by Mitsubishi Chemistry Medience Co., Ltd. (Tokyo,
Japan), and serum samples were stored at —20°C in inert polystylene tubes until assayed. Levels of cobalt
were determined by Inductively Coupled Plasma Mass Spectrometry (Perkin-Elmer SCIEX Elan 6100
DRC ICP-MS system; Perkin-Elmer Instruments, Norwalk, CT, USA) at Mayo Medical Laboratories. The
detection limit of the method was estimated to be 0.2 pg/L. Levels of chromium were determined using a
graphite furnace atomic absorption spectrometer (Z-5700; Hitachi Ltd., Tokyo, Japan) with
polarization-Zeeman absorption. The detection limit of the method was estimated to be 0.02 pg/L. All

concentrations below that limit were defined as 0.2 pg/L for cobalt and 0.02 pg/L for chromium to allow



for statistical calculation.

Statistical analysis was performed using the Wilcoxon signed rank test to compare preoperative and
postoperative JOA scores. For each time-point, the median as well as the twenty-fifth and seventy-fifth
percentiles of cobalt and chromium concentrations were calculated. We used the median concentrations of
cobalt and chromium, and applied the Wilcoxon signed rank test for comparisons over time. The acetabular
component inclination, the cup diameter, the age of the patient, body mass index, and JOA score were
correlated with serum concentrations of cobalt and chromium using the Spearman correlation coefficient.

Statistical significance was set at P<0.05.

Results
The JOA score improved significantly from 45 points (range, 22 to 73 points) preoperatively to 76 points
(range, 56 to 97 points) at 3 months (P<0.001) and 80 points (57 to 100 points) at 1 year (P<0.001).

Pre- and postoperative serum concentrations of cobalt and chromium are summarized in Figure 1. The
median preoperative serum cobalt concentration was 0.3 pg/L. At 3 months, cobalt levels (0.7 pg/L) had
increased significantly compared with preoperative levels (P<0.001). There was no significant difference
between cobalt levels at 3 months and 1 year (1.1 pg/L; P=0.1301). The median preoperative serum
chromium concentration was 0.3 pg/L. At 3 months, chromium levels had increased significantly (0.6
pg/L) compared with preoperative levels (P<0.001). There was no significant difference between the
chromium levels at 3 months and 1 year (0.8 pg/L; P=0.0854).

Neither the acetabular component inclination, cup diameter, nor the age of the patient, body mass index,
or JOA score showed a significant correlation with cobalt and chromium serum concentrations in the

present study.
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Figure 1. Serum concentrations of cobalt (left) and chromium (right). Top, bottom, and middle lines of the
graph correspond to the 75th percentile, 25th percentile, and median, respectively. Bars indicate the range

of the 10th and 90th percentiles. Each circle represents an outlier.

Discussion

There are limited data available on systemic metal concentrations in patients implanted with PINNACLE-A.
Antoniou et al.® reported a comparison of the serum metal ion levels between the 28-mm and 36-mm head
metal-on metal prostheses. At 6 months, serum metal levels for the 36-mm femoral head with a
metal-on-metal articulation PINNACLE-A were 1.8 pg/L for cobalt and 0.25 pg/L for chromium. At 1 year,
the serum metal level of cobalt was 2.3 pg/L and that of chromium was 0.4 pg/L.

The levels of both cobalt and chromium in our study were lower than levels reported in previous studies
of different types of metal-on-metal bearings.” '’In contrast, serum metal levels of cobalt and chromium for
the 28-mm Metasul bearing (Zimmer, Warsaw, IN) were similar to those found in previously reported
investigations for modern, second-generation metal-on-metal bearings.'"'?

In terms of acetabular component inclination, we found no significant correlation between cobalt and
chromium serum concentrations. Vendittoli et al."’ was also unable to draw strong conclusions regarding

415 reported significantly

the acetabular inclination and levels of cobalt. On the other hand, some authors
higher levels of metal ions in patients with steeply inclined components. In our study, there was no

significant correlation between patient activity, as assessed using activities of daily living score of the JOA



score’, and serum metal levels. This is in agreement with recent results showing that metal ion levels are
not acutely affected by patient actiVi‘[y.B’M’16 However, another study showed a mild increase in levels of
cobalt but not chromium following exercise.'’

Our results showed that patients with metal-on-metal total hip prostheses had higher circulating levels of

metal ions than before arthroplasty at 3 months, with no additional significant increases at 1 year; however,

future, follow-up studies will investigate the long-term concentration of metal ions.

IS AR

References

1) Cobb A.G.,, Schmalzreid T.P.: The clinical significance of metal ion release from cobalt-chromium
metal-on-metal hip joint arthroplasty. Proc Inst Mech Eng [H], 220:385-98. (2006)

2) Visuri T.1., et al: Cancer incidence and causes of death among total hip replacement patients: a review
based on Nordic cohorts with a special emphasis on metal-on-metal bearings. Proc Inst Mech Eng [H],
Feb;220:399-407 (2006)

3) Engh C.A., Hopper R.H. Jr., Engh C.A. Jr.: Long-term porous-coated cup survivorship using spikes,
screws, and press-fitting for initial fixation. J Arthroplasty, 19(7 Suppl 2):54-60 (2004)

4) Powers C.C., et al.: A Comparison of a Second- and a Third-Generation Modular Cup Design Is New
Improved? J Arthroplasty, Apr 8. [Epub ahead of print] (2009)

5) Ohashi H, Hirohashi K, Yamano Y. Factors influencing the outcome of Chiari pelvic osteotomy: a
long-term follow-up. J Bone Joint Surg Br, 82-B:517-25 (2000)

6) Antoniou J., et al.: Metal ion levels in the blood of patients after hip resurfacing: A comparison between
twenty-eight and thirty-six-millimeter-head metal-on-metal prostheses. J Bone Joint Surg Am, 90-A Suppl
3:142-8 (2008)

7) Savarino L., et al.: Ton release in patients with metal-on-metal hip bearings in total joint replacement:A
comparison with metal-on-polyethylene bearings. ] Biomed Mater Res, 63:467-74 (2002)

8) Clarke M.T., et al.: Levels of metal ions after small- and large-diameter metal-on-metal hip arthroplasty.



J Bone Joint Surg Br, 85-B:913-7 (2003)

9) Witzleb W., et al.: Exposure to chromium, cobalt and molybdenum from metal-on-metal total hip
replacement and hip resurfacing arthroplasty. Acta Orthop, 77:697-705 (2006)

10) Moroni A., et al.: Does lon Release Differ Between Hip Resurfacing and Metal-on-metal THA? Clin
Orthop Relat Res, 466:700-7 (2008)

11) Brodner W. et al.: Serum cobalt levels after metal-on-metal total hip arthroplasty. J Bone Joint Surg Am,
85-A:2168-73 (2003)

12) Hur C.I, et al.: Serum Ion Level After Metal-on-metal THA in Patients With Renal Failure. Clin
Orthop Relat Res, 466:696-9 (2008)

13) Vendittoli P.A.et al.: Chromium and cobalt ion release following the Durom high carbon content, forged
metal-on-metal surface replacement of the hip. J Bone Joint Surg Br, 89-B:441-8 (2007)

14) Haan R.D., Correlation between inclination of the acetabular component and metal ion levels in
metal-on-metal hip resurfacing replacement. J Bone Joint Surg Br, 90-B:1291-7 (2008)

15) Langton D.J., et al.: The effect of component size and orientation on the concentrations of metal ions
after resurfacing arthroplasty of the hip. J Bone Joint Surg Br, 90-B:1143-51 (2008)

16) Heisel C., et al.: The relationship between activity and ions in patients with metal-on-metal bearing hip
prostheses. ] Bone Joint Surg Am, 87-A:781-7 (2005)

17) Kahn M., Kuiper J.H., Richardson J.B.: The exercise-related rise in plasma cobalt levels after

metal-on-metal hip resurfacing arthroplasty. J Bone Joint Surg Br, 90-B:1152-7 (2008)



H A R DO ERE & ERPEY OB AT NI E IS X 2 B3 O P AT

The actual state of the Japanese agriculture and the reevaluation of the agriculture by the
agricultural products having a higher additional value

KRIFEEZ™, FHRIEEY, BIFREIT?, DA, AL

Yoshivuki Omura™, Masasi Uto™, Toshivuki Tainaka™",

Tomohide Ogura™*, Norihiro Nishimura™

1. ZERFPRFGESRFER M ER P HFIIREASEFHRENT VAL —a VERS
2. ZERFRFREZRCRAEMERFHRST ) LR RIS /I A
3. FUHT— MRS
4. FRE NN 7R = AR
1. Translational Medical Science, Social and Environmental Medicine,
Graduate School of Medicine, Mie University
2. Department of Molecular and Cellular Pharmacology, Graduate School of Medicine,
Pharmacogenomics and Pharmacoinformatics, Graduate School of Medicine, Mie University
3. DELICA FOODS CO., LTD
4. UMEMURA GAKUEN Mie Highschool

FHEODEETHZERCIE, Maiko s
B L O RREANEZ] THY | R R 20N E AL H
MEDETERZENEINL TEY BE TERWIRIICH
%, Fi-. R ClREEOHWFERENSEZDOHHE
HEEHPFEL TS, FEHDHIE, ZHRFEHHIERD
FEEECTHIEEODHY FHEFIMT 524 T, Rt
BB DA R BUR 2SBS0 BARRIT OV Tk
BRI RET AT o T D, HEE DB ZE2HA T DR
(i MRS 2 CREEECUR S EBEREND, FT4E
TIXREFEEMAEED, SRR T TlEe<i e
B R ORREMEICH B LS EL 2o TD, BIIDZE ] &
L, TR B3Rl | g E 2 IE D L CTHED LD B
XOFRMUE, 7T TR A AT DBIFRES I, FRCER
J& % ONCEENE E- TN,

AT TIE, BEICL DB OTEELE B RS
H7eic, BARBEOBRZIE T LG, TEBH
B ATREL T EEE | O REM:Z B AR L 72, BfE

HINZIE, AABICE DB DREE DI THLEBIC,

BERE 2% 8\ VB 3 2 18 BRI D IR E o & DR A0
BRI S oA D IE D H LB A EFET DL -
T LWRZEIZOWTORITEE R LT,

Tk
1) BAD G @ DA
HARIZB I D ERDERZIEE T L0 AZTE

BT OWE | L CORE DDA T JRFEOEREZD
MNZUTe, EBUT BAMOKEE RO EEZ &I,
EHEITED H RN DO TR FINARZT LD EL T,

FRZEROEE T R A2 E D BILIEE R LT, SHIT,

AiEREZFEICHED B ARICBWTHEMNICERTED
BEOHYITICEL THEE LT,

2) D EREF A

AAROEE B AR, B Bt AR I TE R R
¥, BARBEOENTHLRIELMIEICL DB FARE
DALE ST el %R, BUED B AR BEOEEL TR
L. BHOKES DB EZEICD, ZORE RIS D0
ROEERAToT,

3) =T L HIER

= ERFEEHHIE TR &b BB L EITL T D
Ml ZE7 VHUREL CGRETHZET, RURE TIZ
HHMOTETIZ R L ThHiE I FTREZR %ISR N TE
HEEZ TR 1T FEESFHELEICY, BEAOH
EO T THLHEFRITERE L, YT CIXERD
B IEL, TR B LB ICHEITL T D,

4) WM D TE

ABFFETIE2 DDA EE SV TRATHY 2 B S
EMLIZ, B—OHRRELT, IEWERMES RS
NDEAEM BB T DREFEO ATRENE | 2 REET D720

IS AR



THER L D OB 32 2 E L BB I
f_o B _ORBRLLT, NREOm VB ZHEE T
DRFEDOFRENE | A MRAET A7, BALHEE Y-V D
REFTRNRDEN- B ROBRELITV, RIS
Az,

5) iAo 53T

MRS REME N IR S LD BAE | L LG E LT 8T
&";ﬁﬁ@ﬁ7 2y 3 —{ZRU T, FEEEIRA 7 B LU

REMED B ARG 5720, B T I OB L RED
/,Eufe%:ﬁof_o M, B L T ey al) —LREUT 7T
BB R THLAEDOOITOIT T, Flo, LR D8

W2, FETOEEBFHIZL THhDHO%E F V-,
(B3 CEEDOHRIE

100g DY T AT 10%AZ 0 AVl % 160ml Il 7o, &5
(20 Milli Q K% 151ml INZ . #3fe:, TEEL T2, ZhboH
I NVETRE L N EOE R (RQflex plus, A7V
) BXOHEAORBKE AV TEXI C BEAHIE
L7,
(b)FE E D HI E

BT 100g ZIFH—TniTT%, SvTF oA
W I NEB LT, ST I7aREHEY o7 o
EOHZBRIR L, 2O H O E 2 8 G
(APAL-D I CHRIE L=,
()RR EE DR E

70 100gi2 Milli Q 7K % 400ml Nz, ¥yw, FEp
LTz, ZNE=ZAT7 722, X T T80CHY+—
H—/322TC 30 SyEKRELT-, 30 /54, b7V EGR
KICTEIRBETHOL, L7, 825 30ml 28—

—IZBL. MRS ASEEF (RQflex plus, A/L7 1)
T OB O3 BR A B O CRE BRI B A E LT, 14,
TEIROFRVITHTERLRE DR E I,
(DPTEELEEOHIE

TR I B I E R L AR L7290 T L% 2 (5055 64 3%
FTAML. 1,1-diphenyl-2-picrylhydrazyl (DDPH) %43
FEIEICIDY DPPH F¥ h LI B REARIE LT,

6) =471 Ot
RO EAET ClE. B LD K LIS D 2 PE L O

VAT ANETRERBICH D, ZOIORE REZT,
BRI HOWCTHEMERE ~OT V7 iR LR
EJi?HEZaE? IZETCZEBRHEEFZLLTOT IR
SEAZ AN T2 BRI 2B R LT, Fi-, INFEM O Tl

BNERD B OISR Lo A O T kA E R EES
HTETHELEL,

LS

1) BARDF @& OBIR
AARREOTIREZ LB E R T 52012, AARD T

FHOEMEBL OGO FEAFTEL (K 1),

L. FH@EDOFERZEL TOYEHE 54

ZORER . HEE D 2006 FEICBITDHIEEFHEEIX
434.9 A THY, 1997 4E (467.3 M) 25 9 EdEfE T
AL TWAZENS o7,

LB

X 2. HAIZIRT DM 540



Fio. ERTFRRERL T LERBR O 548%
TAELIZEZA MO FEZEL B CTRMKEE - 953 (B
2R IR PR3E) DR BRI D eV ME (297 T &
2o THEY, ABEMGEEICB W TR FLTHHIEN
AL 7 o7- (K 2),

B, BHMOKER OMFELNOL, BERMTHE
HNDINA DO FEZE THRELALDI AU LB L TR
EDVRENTREY, —fRAY72 B RO 55 @3 135 TODIL
A& TBIERFIHELLTED ) ZENREEITR> TR
AL IR o T, RFPFEEDBRBEFRLET D LS
EICRIVE, R EHEIT 2RIV EETHY
(0 1.41%) , BEHEMUEE LONAETSOICRL LI
%o REFHEFZ IR 50%% B2 5B RS TIE, BETH
SNDETE M ORI F s U TR IR 2 23R
R CTEEDBELBELL CERIRL R o7 mTHEMED
TEENT (K 3), FHE, 1970 F(2iT, sEEKOK
20%05 T HE DS T3, 2000 L2, 2RO
D CWEEEICETHEDIAA TN,

A AR D 55 B E (231 D AR I A ER 18 R W B
HULTBEO T =205, EAL- FALZ R 5 Hidg -
PRI RAR E &5 L R UTRLIZ,

o BEHEL] - W EEE AR

3. BLEBEDO R REEE RO

ORGSR, HUIBIZ L DH6 5 My T OB LY —
ANDOFEFRETIINAFEICK 2 [FOBRENRHHT L]
L7, —E R TITEHFENDHK 500 5 (RIEEE
13675 1) THY, MFREDIETCTEH EALOLEIZHD
ZEN T, Fiz, RO BAIZRITD 2006 055
B O FEINEEIT 434.9 FHTH-=2L00, =8
BT, R R0 Bk CholE 2 His,

# 1. HEF R GPTEE ORI E R E &

HIERFRA A EFTBEDFIHEIREFEES (2006 FE)
1 RIRER 601 AA(7T1I9 M) |43 |=WE |3685M(628H)
2 | #ENE |53FAGITA) |44 |EBFE |368FM610M)
3 KBRAF 529 BM(712A) |45 |#ER |361 M (610M)
4 BFHR 513 A (694 M) |46 |H#ER |343BMA610M)
5 FER 513 A (687 M) |47 |&EHRR |336HMAG1I0MA)

2) BARBEFEDFERE

WD B AR (ERIFIR) OB R FEHEREL TR
(12 4) BI%, BEFN 60 4 (1985 4F) 2>5HFAL 20 4F (2007
) D 22 FHT, BEERFEITH T ETEDIAA

TWAIENRESINTWD, T2, ZOREREITK I,

%5 B HLE A% Sha DL EOIRFEBFHEAEMELIZLZA,
FIHAFEICBWT K 3 FLOMmMAALNTZ, ZOZE
2D, BABEZE T, RV E B E A 7> RBUR
BRBEINT5—F5 T, BEICL>THoRAEFINA
ERROLZENHEEL 72 ST/ N B RN IRFERFREL
TOFEEZ LD TLEST-ZENHEZREND,

4. WRRFEESZELE Sha DL EDRRFE S5

AARICBITHEEFE—ARAEEBREE BN
AEFERR / EINTEBEMAER) 12, IBFD 36 AR (1961 4F)
TIX 90% Td o7z DITKFL, kL 15 42 (2003 ) 121
T0%ETIETL TS (K 5), £z, hr)—_X—2RE
BEEREGE1I AL BY-VEEMRGRE /1 ALA
WD EEAEEAE) 13, FEAD 36 4REE (1961 4F) A% 78% Th
STeDITHFL, AL 15 A (2003 42) 1 40%(CFETIRT
LTCW5, ERFEEEEIET 28, 7 AV 128%., 7
FUAIN 122% . RAYDS 84%., FED 70%. AA AN

IS AR



49%L72 TR, AEOEE BB RIIEZELERD
P CHRIEDAKYEL2>TNA (X 6),

5. HARDREIBROHER

X 6. AFEBROEBRE (hr)—_—2)

AARTITE%, BRAETEDOFER(LAZIRITHEA 2D
ZORWMBREALD BRI BRAFRE S XTI CEEER
ThorE, BWKER CTIEHREL TS, AL, BART
EEPLERTHLTHRCK) 2 LELTEBAEIEDT
DIVTERD, BT 58, BlE (BT OEIE )1
2. F OO, JiRE LWV oo B EY M
REDVHE DS SBITHE NN L7, BEFD 40 48 (1965 42) 2D
% 19 4E (2007 4E) IZF CO B A ANDBAEFEOE(LE
T ARLEED, ERORED . BlIEOHEMZEST,
2 R OBEEIEMET L, fEEOBEEIGH
FERLTWABZENSND,

L EDIINC, BRENEDKOBEENBAL, BiE
KT B EY ., MIBOHEBEENRE ML

78 BRMERO BAGRME T LI Z LD =S D,

Eal | . e s
— - ~—
4 123 14 =z

- 1
i .

Y 128 a1 mE
|
) i
T B W

1 =F - | =

7. BARANOEBAIEDOEAL

Bp LA BT L KNE R Z O F B E MO LB E1T
ZET, BRRBEDE N ThOKIEICHE L THIEIZE
DB RAEFENE DIOBRMBEDTICHLONEELE LT,
VRIS K DTG L BRI Z TR IC L 55 & LA T L
BT HE CHEAEOEBERLRNFLEML, £
7= DEFR 2R LT,

2. WRAFEBRREKMEBZOFBEEMED

=100
=N i P Y .-'-.t.-=.“'|-ll:- ot o 4

[T EG1E B 2

GH00 EE10 w4

20 4218 1658

4410110 1645 i 4

HAE 0 1726 AT96H

148 TH4O A0 15 1955

S F T 2T45

13400 BT 197.4

R |3 4760 | 11619 197 0
o H16.0 2746 NG Y
. 12EED 415.1 MET
y 2040 | 19021 154.%
33040 | 20147 1659

MEED | IHRTT 1955

BARED | 2401 1388

ZI0ED | 17271 1219

AGEOD | ALBOE 5.0

5 1106 10 4030 e |

1,47 W4 0 A48 10 SCE.
E 14400 | B5LF | 1605

| 47000 | 21599 #1756

1 GHGGD | BAEE 168.5

i FEbl | 49440 [ 1BBED e |
. BLEED | DEEID MET
5 | ¢ AG2E0 | DDOEE oAl 4
! 40120 | GELIZG 1.5
GOGED | AG0T 5 1405

a0 IHTE0 BRGG o2
1,17 144410 GELA 213.2 |

EW AT E- RN + W 0 e



F2TIE, KEICRIT2HEZ 100 LRREL, Zhuktt
B LT A O BRI B B L S 5 B R
(R ERRE R RER) Z M E TRLTWD, B
ZEINAIZHDNTIE 100 L0 RETFIVUIIAZE R RN
LETRL ., FIES BRI OV TR T IR ELY
LH BRI RATHDLZ LR T, AL AT
LDV | O KANETILIE F B R O FHE S K DL
THY, BRZIRIZRIR>TWD, 2070 KIEICH
L TN T IO B SERIE b S 5 B R 03 i U MEE ) (2
Y| mOFBRR BRI DI, TN A, =0V D
HIEERF ORIIE, v XY ISV R E O T IR I
FOTEFFHTH W R AL D, Ll
RS BEFTEICH T 297 @RSV A B EL
FENEE (= BENE / FRABER) 2EHT5
& BRORBBEICISTIE, KIED 3 5.4 (520 Lotk
IR (A FEM) ZFi> U A FHI LM TEHIEN
TRBENTZ, FTH, Fv XY PRI EE N RMEOE

S THAZEN DD oTy TOEBENRBEOT — XX,

% OFEEEMOZREIZBWTHRI AL,

3) 7L LR E FRIEEW)
EFLHIRE L CORE LM ERT (HEE ST L H R
B ET) O BRI OB B F AR E L (X

8). IRTERF Y-V E D EE R H L I-L2A,

FEFEAETTIE 1.0764ha THY | REEF IR OFLE T
% 1.32ha (ALIEE 1T 18.78ha) Ko h TR,

8. P FFELET DR E HEHUR LRI IR T R R 2K

IO AFEICB W EERE SO EED
BV H BRI DB AT, BIEEA IO mEfEO

HEfEZ 1ha(100a) AN ERREL . BLFERYIZIE 10a~1ha
D EHIRBED B AR LT B BB 2% Eli
LOVKMEERHDHEE X T2, LLEEIRLZ LT, %
BRI EE 21T BB O MR E A 1T o7, BEICY
720 T, @EWHRREME NI R SN BIEY . (h)ILEE
PEDENEEM D 2 SITHEL, BiEIT-7-,

()W EREME DS IR SN D EEY

Tayal)—iI f-harResy C OEHRENRS
WOZEREBILTRY, Frls (S OMREME S HIfF T
%, T, Tryal—4EFHLlL CRELR R (FE) =
EZRERBAL VDT 2R (ZEIRET) LS50
T, RIFEABR LI T oy —OFinfE (L T
LX) & = EIRFE IR CREB G o2l LT, [F
Bl FHU O &5, HEO ML RBREY & DR M
ERETLLELIC, IWHELZBIEMORS SE{T-
2o 1, BB I X =R IR AR JHEAATE O REFR
MOV Z TR A (EBRES) ©. T BFEOW )
T HIETEMMLUL,

BWEEEAT ST (T L y2) 13E 7 ayal)—o—F
THY, BEOT ayal) —(ZHEEL T, — Y7013k
10 ORWAREE (X7 vyal) —) ZELE 5720 BT
AR 472D N BANALRR S 72D DI E D E W, B
BECIE. 9 8a 11T 2,000 BROT L2 & EREL ., K
THAEOFRET 267 keZINHELTZ, ZOFER, M FE
BT OSMFEE HETRIFICT L 22 RS TEXHIENE
RTETL,

(WIS PED E O Y

—H RISV TR ER R HIE L 10a~
lha BETHY, ZO X578 T TR IR A5
HZEERIREL T, B O Mg F 275 0 L 72 I 3E
PEDOEWRE BIEY) 2 at LTz, Bahid, BWOKE
B OBEEREFFFAELFIATHILT, 2005 Fi2H
TDTFBERZFETE 1 RS2V EEFTEET10a K7
VOREFEFTE I ZHRERTHZLTIT-72 (K 9).,

ZORER, 10a Be THERINENRFLILTND R
ETH->Th, 1 FEE 4720 OB EFTE ClItho B3
XD TREISDH DO ZL RONHIEN 3hoT, B
B O TR ST Lo T, THEERIZ )3 5703 %
SOFTENELNDZAT O REVEY | LTRE 2T T2
RO RSFTEE D2 AT O BAEY | 2 R 3T 5
ZENTEI, KIODGHINDIL, FFEAET D LT
THICI R OBV EEE E T A LA BELTS

IS AR



ARy Y 1057 1 BERM7-0EEFTENZEHL
TWDIEMDS, BB RO 70 5B )t B EM C 70 D 2 L s e
-,

C et | T b R T e Fo P

||5!]5!].?:|i~

. .

LT B [ ]
4 1
L

9. EfEMOD 1 B4 720 BEFTEO L

ERRICHF Y NV EREE T D10 Y oo TR BHEKR
~OETV T REEATSI2EZA BFE 4 AL 5 AICE
FERF Y RXYNRETHIENHAL, ZORH] I3
ERFVY XY DBRETHDIL, TN B —EH
UL B ARIBICIRS LD EAEER L 72 b | i T LB
SHLMENHDH TR F vV OFRS | A3 5T
XD LICER T D, LnUZends, = 5 IR sk o
HMTHOHIATHIRERRE I ZF AL T, BERF
VERFEETHIENTEIUL, TTHOMmREH A > TH
g DT LN FIRELRY | [ DMIlfE ] &N AN 247
STEX A XY HIETHIENEBR TEHEE X T,

10. 2E DX~ OHEFEAmE OFFHES

FRRODEEZRF v VLTS T CIEA<EB %M
TEFICH LU TOIRFE R RETHD MW L 7=, BT
EHICHMTAZET, KRBT EOR IS

LA AN, EEICIEHSXNRH > TH R Tx5%
DOENLEDELND AREMENNE 2 BTz, F72. 2005 4F
75 2007 4RI BF XY D EIFE S ORI HES %
REL 2 EZAAA DFEMZBL TH Y OfiE 2 b
B2 DT EMHEIALTZ (1K 10)

4) R ot

BV EREIE DS IR S NDRAEM L L T X7 ey 3l —
DOFLWETE (T LX) R E LD, £ OHE ST E
kDT vyal) —LRIEREOKEEEZEL TV E
RETT 5720 o a7 o712 (X 11),

EXI CICELTUL., Ty Tnya) —|J3A E
REFTRLNT, 7Ly IT oyal) —LEBICE#I
C BEVENWIEN oz, —TF, TLyREARDE
T, Ty XDEN, 1%KETHEREICEVERE -
Too BEFEIZOWTIE, Ty Tayal —|CHERZE
IERONRDSToM, Ty X EHEDETIX, Ty
ZDFHR 1KETHEICEWEREeo70, IHEERE
WZBELCiE, BERDOIC LD T my ) — O REERIE FE O |
EMEIE 20-30mg/100g L7205 TUNVD, 2D, A E
T NVELTRWEZEREHED T mya)—LT L
VB DOREBRIEFE TR IRNZ LMD,

il =

11, FHLWERE (T L o) LHEko
T3l —D Ay T b

Tayal) =7 Ly TIEA BREITRO LR
o, TLo A EAEOELTIX, AXEN 1WKETHE
W@l FIEBLEE T, T vy ET uyal—|(lf
BREITRDOONR DTN, Ty X EAXDOET
X, T o208 1K ETHRICE WS RE R oT,

YL EOFERIY . BIEEIT -T2 TORSy EHiRLiRE
TTLvXI7myal =L TERRZEITRO LT,
kDT a3l —ERIGOMRENZF T 220 kS



Teolz, —FH. TLyXEAXOLE T, mEH &N
PFENLHE XL CIREBIUWEE, il {LEEIZ DN\ T
EWT BT Ly IWKETHEICEWIERERS
7o AU, TUu X EAFERRELT 7 7R R Tldd
BN, T LA T AT R TEHEOMAEESVOE T
BN TNWDLIEZREL TS,

5)~—r T TRt

EWIEEEDS IR SO BIEME L TR v XY 23 E
L. FEFEETO 14a ORFFHIZE T 4,300 BROF <
VARG LTz, INFEITET 6 [EA TV BFSEIN L3
TS, HiT/ NG & 2 i LTz, 3T i faf
FAITR L CZDOR D EEZRF v XY NIRRT A RETH
HZED Il WHEHEIOX v~ 1kg B DI
HAMiIIK 47 M Th o7z, #58 RIX, 242,462 M &0,
APEE (IEKHE - R3EE - FEBERL) 22 L5 WA
1% 102,801 M Thol-, REBRIFIETIL 5 ANRREDOTF
— LML FERL T AEEEN LW TERE ) ETIX
T An/EL AL, ENLISMNT 1 A TITRO1EE
Thole, ZOT TERE | & TINFE ) 21 /1L &9 Hls N
HEEA A BT 52T B REDMERNCERVEER
XA VARG THIET, KEIHE L TRWRIE A
BDHZEN AR D EHEE S LT,

AR 72 - RIBARRIR I DWW TIX, o/ N F = —
D 1 JEEICHT 2L, JEEIRE 0 R EEIZ B
ECHIEL CRHR T 2023, B b3 T
BT CHREE CELIENHIALTZ, 2072 B DA
HIZBE GO R FVDOIEEETOBRE T ivLFE

P2, SRINER S & OTZRE R AN FIREL 72D, Bl

TS AT ANRREREICHHIBER I TH, 20 k)
7o THUIE NFETE 2 L S b9 AR SRAGR @S AT I3
FESL CEARREMEN AL E /2o T2,

5

AWFFETIE, AARREOEREFLNITHLELIT,

BRI 1T DR FEOFIHE AR o<, THREME
DEEEY | LTINS MO B EIEY | O S0 DI
FEATHTIZ,

WES OREREE R OBLEMND, BEFEEEE~DOBEREEN
RSO RO BIEW 2R E L, ERRITHES - I
LTAEM DR 53 55 2475 2 & TR Z R S RE0IC LT,
e EEMR SIS T 22 ENBEIEROZEREIC
D70 THEREME ) SOOI E O+ 51 s Lo TEAE

MO I @D O A REMEZ BN LIz, S5IT,

BEAEMR S OB EMEZHE T 52813, BERFE A
e REL LB ICR DR (IHBEE A &RE) bR T
ZEZRDHDOT, NER D E (LT 20 AAIE, 2
NHDBEEMIIRDOONDLDOTHY, [THEFEH
TORESDZERE ) ENEEE ~DR LRI D
Tl D, ETo, SRR 21T o 1o M EOEY
% HUBRF E fn & U O S IS BIS 30 2 e T U,
SOIZTRWVERNLIZIEAY | B4 T D IR B AN B
(EHUIBIZ BN TH EBR TEDATREMEN 3D,
AHFGETIE, MRS LD B 3k B O S M LI A 1
DEEOEFEATIZE T, MBI B EHITH [ HiE
B TR LT IS D B W | N EBR TEL L%
IRUTZ, FTo, BREELIT QUi v AT L&/ NE G
Fo— R E OB AL T T EER LN E#EE TS
ZET, IRBHUE THINAJR D — D& L TEENF e
FRIRDZEL R, 2O X ARIFFE THRERAIC
FER LT THERENED DD ) | T DB B2 1728 O

il 2 D BF 34 | HUBURFMEATE L CAERE T DT LI,

77 FBICE DRV B EE D R B I T EBLTELT
LETRIRT DD THD, HFH G, WERME BV RS

DEBZGY A LU CRERHIICIITREN RESIL,

B oo N7 CE L 2NBERHUR ORA e Btk A E T+ A A
ERAEBEN ST ZEEHRFL T D,

ik

D EHBUT: HEARGRERSR

2) EMOKES TEHRER YA

3) MBAE HEHR IR 17 FEZBHRE

4) PRILFHR: TR OBREMN M ~==27 1) (EMK
PEZ) pl6-18(1998)

5 FNIF T THATHEM MRS R 2007 (L15%E
R RGE)

6) BRIRZEZI1EH: 7 myal) —ORRENEIZBI DO 2 R
O L FE M ZE RO (ZE BRI R 2 —
T EERFFEEIFFE 5, No.31, p84-87(2007))

Eifa

ARAFGETIL, FFBRTEEZE ThD TR,
KEBEBERKEZIICLO LT DM EZE I OB RRE
Mm% R LM EZ T T, ZhbD ZIEBITEREH
LEd, RWFFEILRRFa 2L D ILFEFFEE L TR OB
RESEZITCEMLU, FIttOZERICESRLET,

IS AR






Bl &

- B A AR U 2B O IRFEIZ AT T D HL D #HA

The efforts toward the sale of the vegetables which differentiated
gusto and freshness

F P AT, RAMEZ™, FHIBE”, FEAFIEL

Toshivuki Tainaka™, Yoshivuki Omura®, Masasi Uto™, Norihiro Nishimura

*2

1. ZERFPRFGRESLRFEREMERFEHLT ) LABEEFHEERS /I A
2. ZERFRFREFZRNFER AEGENFHIREAREFH LN AL —ra T VERS
3. FUHT—AREREE
1. Department of Molecular and Cellular Pharmacology, Graduate School of Medicine,
Pharmacogenomics and Pharmacoinformatics, Graduate School of Medicine, Mie University
2. Translational Medical Science, Social and Environmental Medicine,
Graduate School of Medicine, Mie University
3. DELICA FOODS CO., LTD

R —DEFEELDND BARTIEHD, ITHE, £
TEEBIR OB MAEZA LB E L 72> TnD, ZDJRIA
D 12ELT, BEEORKIIZES>TEFERHEF L
LlpoleZ T BEOBRME N LIZZENZEIT B
TWb, —FTix, BARNIFEERRZLES LT
WO, BIKE OFRERR (X D)2 bid, A ELIE
ILARTEOEE 2 T LEIE T DA, TELRTLDIE -
TWBEEIZ T 5 NE EE-TEY, A>T, B
AANDENTFHREFE | LB TSI ENHES
TN,

L8]

o, | &5
SO [ TEE]
L _ =T |

1. BROFHOLAL

SRR 14 EEEMOKEE SREIHRE=S—5 1 RIELRRERE R0 0

RUTRLEEBKEFHE T, WEEDLBFR2EA
THEE ROBERLCWLIHEBILEEE | Tholz, Hitlh
TARE A2, ] RBMONETERINTNDHIER
HESINTND, T, [ZEeMEICREDZRVER | OEIZE
D EALIZ A TSN, ZAUTES, BOREMEIZEET
DHEMENZIEAEL, HEEF ORI T H RN KL
TWAHZEITERRATHEB 2 HiLD,

F1. BFREAROEE N

Rz P
fice Pz 98
RS 23220 75
G 62
g 54
SIS 52
EHETHD 50
EREIETHS 35
RO EEHE 30

TR 12 SR ERMOKEES B SETH R SR &R IR S B A TR

HARNDE IR DiE ML B E 2 | AREAE A
T, —REEEEZ SISO LS EREE I b
7-BPEIRGE | A FE T HZE T, BRI E Ik
TOHMEEEEMRNFERICAIL CWDOMNEREELT,

B0 # A5 1%

BRI T OHBEFE OB M ARIET 272010, BE
Bl TV LS-fEEZ 2RI L 7= B 3R | & BRI
ICFERL Tz, BARRZRROEAEL T, TUH 7 —XHE
etk HEAHER LX) BT, 2045 1 A MDEIHIIC
F2/NERTE (BE1S ) 21T o7, FRL204 1 AMD
Rk 21 4F 2 AT TBWVWLENcZzZbh, A KD
AR 2, ORI ThHOE A, EEE, YA
. PR LEETAILTHEL, MEEICREL
2o AR 21 FFEARNBIE, THEEE 1227200, KRS
AT CHIE LB 2 IRFE 2 H O REHICINFEL | EEL
b DZIRFELT,

IS AR



HEEOEEEME @O L EN MR T,
BE_ORF(GEEISZMR) TlE IRENHRLTLHER
[ZOWTHREZRREL . TORIZEROEREZEA
NTIRE DG REH,B T, ZOHEITH HEE DD
DIER BT 2 BIFRRISHELI, BRFEFT~D K
FROM L LIRTEEDPIEZ DR OOIT,

CEL
EEE 0, eanT, FETOEELA TR

FHE1. RBREL L CEELIZFIHDRN

i R

AEOMA T, HEEICIRETIHXOE RER
UM OIRFET HZ a2 A, BT 2EH RO Bl
SIEDHEES A AMRICIR R T2Z2L0 HEEZEDEE
BROM _EIZ OB ERIELTZ,

F—0EF(FE2SR) Tk, En stz 7y
L. EOREICA CTEBRLW OB AR T 528 B =OFEFITIE, IRFEMRET DE IOV THLE
ERST FERITEEEPOOBEICET R ALAZRIEL, THE LD Em WA RF v &M HiEEE )
FOSHELIL, BRI COSETRAZER LT, PRV AR T v % BIEFRERA RS LURBOIRET 52
LERART(K2B ), ZOFER, FlE LI DRV IR
F X DI NELFENDEVHEBBRD DI,

BH3. BRMma Ok LI BF3

Lot Rtk st &)
R A — (R SRBR R )

KR ESE) (FoFBEHRE)
FA A=A F MR RA)
£J70y3— (L FIR) o

R& KYFEED

BH2. Rttt AT v 7 LB AR 4
B2, HARF X OFFRAL 2R UTARTRNE
W, Rl St OBIEICLDIRE Tld, ZEKRF A
AATANNRNET 07T AOMFERRY TOHLEMM e
AL (g b I o) B 3E (X7 myal—) OiR5E HATHE. BEOBMEENRE LT EMOEEEN
b, PIRIL I ORAL R X R BOIRTEEATIZED, B 25707 B AEEEM SN . AR B S R M



TLTWD, —F Tk, BOREMICETDEMNIH
AL, BNEORBED ~OHEEEDOFERE > T
%o AR TIX, HEE OB AL ERL-F XD
AETE - i - BRTE R, XAy hay T ey AR N
FOTHIET DL T ARRE RO T RERT L
EHIZ, A% AEE . EEE . REEVBVMET N
XA SN T D EE R BT,

A AFER OB ENOIT, EEE OB T,
T, ARFE, FRER TR BRI E DY BRAERLT
BOWLWEEAEAETDHEER O NI — I %R,
BMOBmWEESEEZELODIENEEICRDIENHE
BENT, £, EEE ORI, IR % OB
%, 3 B AR LERIC IR CEDIESE HIEAEEL, FriEs
B 3% B SEDOMME I B A -~ T-Aliks CRRFE § A1 H 24
FADIENEEIIRDIEDRBEINT,

EEONFEMLT-E BIOBROEZL, B ZHRFEOH
LWE U RAETIVERDFIREMDHY, ZD X570k 5E
FRNERTHE HEENIR-EBERIIVLISE
BERICTEHEABATLI0CE T 2Z 08 FSN D,
ZO1D  TADOBWLWE LA ELEEE | LT 2%
I HEE | ORI LA B A BRS P %EE
DOEFNIETETEEIIRY, SBROBRIZBITLAE
BHEHBEOM L, FIE B AR AOBRHEEICTL T
EEREEZRI-TENFIND,

23 30k
PRk 12 FERMOKES B RIHEUER O RERE

WEE

BMOKES R TDEREERFR BREET=
Z—E MR

IS AR






TagMan PCREIC &5 CMV 8 &K T EBV D
AMET 7V r— 3 > OaesHmEEER

Multicenter Evaluation of Prototype Real-time PCR Assays
for EBV and CMV DNA in Whole Blood Samples from
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Real-time PCR i3V A /L RHERBOBH - &
BHEICE < B SR TV 5, C -FFA A A%
*° HIV TIRAROBIEFR v FBESERL, &
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Table 1. Nucleotide sequence of specific primer and probe for determination of EBV and CMV

EBV forward CGGAAGCCCTCTGGACTTC

EBYV reverse CCCTGTTTATCCGATGGAATG

EBV probe FAM-TGTACACGCACGAGAAATGCGCC-TAMRA

CMV forward GACTAGTGTGATGCTGGCCAAG

CMYV reverse GCTACAATAGCCTCTTCCTCATCTG

CMV probe-1 FAM-AGCCTGAGGTTATCAGTGTAATGAAGCGCC-TAMRA
CMYV probe-2 FAM-AGCCTGAGGTTATCAATATCATGAAGCGCC-TAMRA

Table 2. Quantitative result of each home-brew reference standard
based on the value of the prototype reference.

Value of each home-brew assay reference standard (ratio)  Ratio

Laborato
i 102 103 104 105 106 (mean)
A ND 9.9x102  9.3x10° 8.8x10* 6.4x10°
(0.99) (093)  (0.88) (0.64) 0.86
EBV C ND 3.4x103  49x104  4.2x105  4.2x10°
(3.4) (4.9) 4.2) (4.2) 4.15
E ND 7.9x102  6.3x10°  6.4x10°  6.7x10°
(0.79) 0.63) (0.64)  (0.67) 0.68
A 1.7x102  2.0x10°  2.2x10*  2.1x10° ND 200
MV (1.7) (2.0) (2.2) (2.1)
E 40x100  3.3x10°  3.0x10° 1.8x10° ND 3.03

(4.0) (3.3) (3.0 (1.8)

NOTE The average copy numbers were calculated from 12 wells at each concentration.
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Figure 1. Comparison of EBV viral loads determined by the prototype and each home-brew assay. (A)
Correlation between the prototype assay and home-brew assay A (n = 100). (B) Correlation between the
prototype assay and home-brew assay B (n = 100). (C) Correlation between the prototype assay and home-brew
assay C (n = 240). (D) Correlation between the prototype assay and home-brew assay D (n = 72). (E) Correlation

between the prototype assay and home-brew assay E (n = 130).
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Figure 3. Comparison of CMYV viral loads as determined by the prototype and each home-brew assay. (A)
Correlation between the prototype assay and home-brew assay A (n» = 103). (B) Correlation between the

prototype assay and home-brew assay E (n = 71).
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Study on interfacial charge transfer at the ideally-structured electrode by
electrochemical technique
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Fig. 1 Impedance spectra and the equivalent circuit of

PLD electrode
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X indicates lithium composition in

Table 1 Calculated value of activation energies
for charge transfer process in various electrolytes
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Fig.7 Illustration of deintercalation mechanism
showing the idea that the charge transfer
occurs at lithium vacancies on the surface.
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Table 2 Calculated value of preexponential factor
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EC-DEC 4.85 7.21 8.72
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DMSO 8.16 9.46 9.44
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# 6 AT THFELZYIVTY X LDOYEREFEERE R

No. | &B#f A HkF o G SR AR B % 7)) = U U {ERE BE
FMEE | A | BEEokf | B (Boh bR FeFn
1 10 83 249,036 259,080 10,044 1.04
2 51 606 573,256 573,452 196 1.00
3 16 197 710,579 735,177 24,598 1.03
4 6 161 688,343 735,177 (ciEfig) 46,834 1.07
5 73 234,951 237,744 2,793 1.01
6 57 209,678 217,627 7,949 1.04
7 12 91 259,555 263,956 4,401 1.02
8 5 72 268,224 275,539 (FiEfik) 7,315 1.03
9 10 94 248,565 251,155 2,590 1.01
10 9 76 235,906 244,449 8,543 1.04
11 7 65 224,010 231,038 7,028 1.03
12 7 78 223,491 229,819 6,328 1.03
13 8 125 462,250 496,214 33,964 1.07
14 7 79 292,954 296,265 3,311 1.01
15 6 91 269,696 277,368 7,672 1.03
16 5 86 305,190 315,772 10,582 1.03
17 9 64 205,390 212,140 6,750 1.03
18 10 63 212,145 224,332 12,187 1.06
19 8 66 232,289 240,792 8,503 1.04
20 8 68 218,896 227,380 8,484 1.04
21 5 56 217,112 217,627 (i@ i) 515 1.00
22 3 58 164,444 165,201 (i fiR) 757 1.00
23 8 66 232,744 236,524 (R jwfiE) 3,780 1.02
24 5 72 246,063 249,936 (i fiE) 3,873 1.02
25 16 118 144,625 145,694 1,069 1.01
26 19 65 187,968 193,243 5,275 1.03
27 53 228 398,951 401,116 2,165 1.01
28 20 72 161,159 162,763 1,604 1.01
29 90 330 475,782 477,316 1,534 1.00
30 67 434 117,501 117,652 151 1.00

EEpgets  CPU : Intel Core 2 Duo P8400 (2.26GHz)
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Study on removing water on the rice plant for feed
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TR 2 0 FEHRRRLGH

FR19 - 20 FELEXRFFARHARER (PIERAR : IREIALEIR

TRI19FE FHR20EE

HEa 4 2B e e 2B
1 | RRKZ 594,260 1| RRKZ 952,757
2 | REAKZE 313,860 2 | mEBKE 228,385
3 | AMKE 199,240 3 | KERKZE 187,635
4 | ZEXFE 176,409 4 | RRERIKE 177,223
5 | KBRKZ 175,746 5 | AMKE 166,111
6 | dLiBEXFE 175,440 6 | BEEXFE 152,137
7 | EREIKRE 157,225 7| ®iEKE 136,508
8 | RIRIEK® 154,727 8 | ZEXF 114,882
9 | ®itX= 150,013 9 | RRI¥K® 109,461
10 | RKZE 135,574 10 | #E K= 104,949
" | BHEXZE 129,396 11 | dEEXE 102,828
12 | fEEXZE 114,545 12 | FEILKZE 102,731
13 | BRBIEKRE 110,224 13| BEXRFE 96,959
14 | PR XZE 103,961 14 | ERBEEXZ 85,657
15 [ EMMKZE 94,088 15 | R KZE 65,295
16 | KRB XZE 86,584 16 | LEXZE 62,243
17 | #EXZE 82,777 17 | BEKZE 58,108
18 | EILXZ 76,557 18 | ERBXF 57,087
19 | BREXZE 75,885 19 | RRERERKXE 55,505
20 | BFKE 69,903 20 | LA X% 53,615
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FH16~20FELEREFARMERE (HHIR

165E 17EE 1845 E (Béfsz: FH)
JE AL TR | 24EE(A) 1S4 B | 22 A) 1S4 HH | =REBEN)
1 BRERXZF 742 3,391,797 BRERXF 850 4,105,744 BRXF 906 4,532,046
2 KBRKZF 457 1,810,734 KBRKZE 586 2,163,276 REKZE 643 2,987,601
3 B XKF 392 1,674,603 REKRE 504 2,250,484 KBrRKZE 643 2,352,261
4 REKRF 378 1,726,934 B KF 479 1,826,814 NINKE 567 1,605,014
5 A K 329 1,060,090 ERITEKRY 423 1,309,985 E e N 519 2,028,058
6 REIEXF 318 1,085,538 NINKE 388 1,238,338 REIEXF 368 1,513,580
7 L2EEXE 269 653,216 dtimEXE 347 763,190 dbimEXE 362 869,960
8 dLimEXE 259 546,696 L2HEXE 277 679,924 LEHEXE 337 949,841
9 waxE 216 281,432 ARKZE 254 618,538 FIRKFE 290 706,134
9 INCP N 216 545,672 HEREIKRE 245 725,741 BERDKF 279 18,822,184
11 I B K 201 251,325 B XE 236 364,979 BEXE 259 399,695
12 | BEXZE 200 280,836 LE5XZE 227 581,689 HREREIKX® 254 649,221
13 | BEE3XZF 195 1,036,775 iwoxX# 223 883,634 =EX¥ 245 376,329
14 | REXZE 189 449,979 =EXE 222 310,938 FEKXF 244 469,254
15 | RREIKX%E 186 603,584 It B K= 219 261,289 INCP N 232 509,611
15 | #IRKZE 186 291,600 L2HEBIEXZE 213 490,587 EMXZE 231 280,031
17 | BEBRIEXRZE 174 439,589 BEEIKF 212 1,218,002 I B K 213 335,223
18 | =ZFEKX%¥ 165 197,765 FEXF 199 455,477 L2EBIEXXZE 205 493,101
19 | BFKZE¥ 161 215,298 HWEXE 192 601,257 EFXE 203 304,373
20 | HEXR%E 156 400,146 £RKE 181 282,730 =P -2 203 459,696
195 E 205 E
JE AL HREE & K S AR HRE 4 H#% S AL
1| REXF 1008 4,552,846 RERERKXF 1214 6,289,731
2 | mEKE 766 3,469,663 REKFE 820 3,903,903
3 | KIRK%¥ 764 2,596,773 R KF 786 2,459,149
4 | BEXRE 698 2,085,998 KRBRKE 768 2,839,122
5 | MK 579 2,121,431 NINKE 611 2,137,249
6 | RERIEKRY 447 1,787,062 RRIEX® 525 1,802,415
7| AEEXFE 413 1,077,786 LEEXFE 473 1,220,865
8 | FHEXF 390 1,114,206 L2EHEXE 410 1,187,226
9 | FRKE 335 857,377 BIEHBXFE 394 1,803,186
10 | BIEERKXE 304 1,747,955 FURKZE 295 759,497
1| FEXZ 287 581,467 EEXF 295 856,717
12 | EBX% 274 778,981 FEKXF 293 530,480
13 | EMKE 267 363,128 KBRRFIL K 267 355,178
13 | RREBIXE 267 625,436 RREIX® 266 606,020
15 | #HE X% 265 564,172 EMXZE 255 351,884
16 | BEXZE 249 296,713 BEKE 241
17 | =EXZE 247 479,628 BfEAXFE 230 572,231
18 | BHEIX(XF 220 547,786 =EX¥ 227 426,286
19 | ELKZ 219 431,950 HWEXE 218 581,946
20 | IFE K 216 292,666 ihox 215 507,839
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