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Quantitative Assessment of Metaholic Bone Disease in Rat
Models by Dual Tracer Method

Fumishige Ihara and Hikaru Seto
Department of Radiology, Toyama Medical and Pharmaceutical University

Research Code No. : 731.4

Key Words : Metabolic bone disease, Whole-body retention,
7Ca-chloride, ¥ Tc-MDP

The usefulness of radionuclide techniques for early differential diagnosis of metabolic bone
disease has been controversial. We tried to develop a new method to distinguish alterations in bone
metabolism prior to radiologic changes, measuring 24-hr whole-body retention (WBR) and femoral
uptake of two radiopharmaceuticals (+’Ca-chloride, “"Tc-MDP). Control normal (C), osteoporosis (P)
osteomalacia (M) and steroid-induced osteoporosis (S) were produced in 60 eight-week old Wistar male
rats by means of dietary manipulation and steroid administration. Fine detail radiographs of the
femurs and bone specimens were obtained over six weeks at two week intervals.

Good correlation between WBR and femoral uptake of ¥7Ca was noted (r=0.86, p<0.01). WBR
ratios of ’Ca were significantly higher in the M and S groups and were lower in the P group when
compared to the C group throughout the study. WBR ratios of ¥"Tc-MDP were significantly higher in
the M group and were lower in the S group from the 2nd week. Fine detail radiographs analized by
microdensitometry revealed significant osteopenia in the S, M and P groups from the 4th week. The
dual tracer method was found to distinguish altrations in bone metabolism in the groups examined
prior to detectable radiologic changes.
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%8Sr-chloride ¥ X UM*'Ba-nitrate 7z & Wiz ¥
vER LSO M In-EDTMP 7t F& R LT, 18
HEEBEETALT » P OKBEOBRE(4~6R)
BERER D R B EBOENZH L AL T
50, BO—HMTHHABEOELBLTLLL
HFBOEEFBL T2 LB bhos, F
7858y 2V Ba MR T EH B TTHEME LA
<, EORHBEOBFENERORE CILETE
LHlc FREIERE L T\ o, Fogelman 5™ 3EEK
GREZDHILT, V) vyBIALEHTH 5" Tc
HEDP (hydroxylidene diphosphonate) @4 5%
BRE v = — = h o2 TR AR & ©
HEL, REUEERETOFAELYHEL TV 5,
LA L, *"Tc.-HEDP © Lo Tk R iERE
ERBHTRABEEYRDT, SOEF X #REL
DHEBRFICOVWTHER IR TEBT, KA
IR L T\,

bhbhI#HEFEEET L7 » BRI
WL, )V VEBMLEH TR, LDE~NDEBNE
918 99mTe MDP (methylene diphosphonate)
& ¥Ca-chloride o — & ¥ o it 5 4 2 H) % 5 8 3
HBub@EFaT AV —FEREEL, “hb
O W AT R O 24 & H R R Y NET 5 =
Lk b, 1 BEENZEATTEED, 2) B X &
BOBETHITTH 5, 3) FRSEBOE &L DB
fFRLLE H pOZHE D WTHRE LI,
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1) =B

8BEDY 4 A5 —FRHET » F60ILE 3L D
By —YIAR, TiROBHESEH T, SREC
), BFHEERN PR, BELEN MB B
LUOARTF A VEFREHBEER SR 045y
BT, 6BRIMRTE L,

MBCIRBE v e 2> 75.5%, NEH
20.0%, CaCO; : 3.5%, NaCl : 1.0% ® R D
e, PRCRIEA L YT e 2> | 78.482%, /N
¥ 20.0%, CaCO; :0.018%, NaCl: 0%, K.
HPO, : 1.5%eqm ®#H R T100g 247= », 50,000
IU @ vitamin D, # &A%, CEIiER
FoEe s 74.0%, NER 0 20.0%, CaCo; :
3.5%, NaCl:1.0%, K,HPO, : 1.5%eqm 0
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F a7k b= ERIC L AR RS D T RAFHE

R ok P B & F & @ vitamin DsZ 0L 7=
bOTHE Lic, SEIZE CHLANEOERE T
WETHEEDICEBE Frars Yy (Ftil
¥)5mg *HHETEHL, 2724 VEHEREHE
BRIEDFR A7,

2) WMEHEEA

“"Ca-chloride (7 = > + »{k2¢, FEED % 30uCi
(1.11x10°Bq), *"Tc-MDF (88— o741 v
b= ZHFFERAT) 2006Ci (7.4X10°Bq) # 5 » + ©
EB#RLD, Iml HoEHSBAHFE-T, 2, 4, 6
B EE LA,

3) In vive R

in vivo JlE i (2 BUR R IEHGRIE 28 (Bsl
UTC8ED AL, BIEHM N EREIC/s L
SIca Y A — & PFLCHIE L, Mt
Bl EH LT v b 27 I AFy 7 BRACEE
L, B T H40cm BB Lz, 548, 2455/
By bEFOMMEYREL, HELX®IEL
T, FhXh oA O24RR 4& 5B R
(24-hr whole-body retention: WBR) # jHI%E L
o, BIBRHO =R A F— v 4 v F o 39Tc ik
140keV+10%, "Ca i 400keV LI E & L 72,

4) In vitro JAl/E

6 8 £ 1 T O K o 24-hr WBR % il
L, x0®&7 » r RBER UL, KEBEXYEROEL
FEL TV HABHERLYROBRE, EEXHIEL,
FOE AR v Fr—avh o ECHRE
BXAlEL T, BUEEYLCHOFERR (%
dose/g) ki,

5 B X#EEs L UBBREIE

2HERIT LI AFHILTOBRL, ML
KEREZBE Lic, W5t 3ER—7 1 V4
PEBE150cm, BEIE150k Vp, & EM100mA TS
FfEI0R0.250sec & Lic, %7 6 BRIB L BEES
L, KEEB® LR &HFTHEL, <127 nFv
A2 THEXBREROBEREOBR/LEY
gL, KRREPRHIcET5EE (D BiE,
d: BHifE) *X OFE (GSmax | & &,
GSmin : T/ NEFE) DiFEERD, FHTHEL
7z,

6) BHBEAOFR
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2B LICERIETOBZL, MOHLLK
BBE, R, BHEEZISHEE+ <) vIRTEE
L, EHIC1%Y N-2FLELT 4 ) VESAK
0.5%%ElL> 7 2 VB THERE L, L%, &
Bt T10% EDTA-4Na THKL, 3127 m v
DEZOFRZIFRLT, ~<rF2 YV vEI®
N A PR TN

7) A{bEHEHE

6 B OBERFICEBIR L b ERML, MiEho
Anw s (Ca), #BEY v (inorganic phos-
phate), 7AH» V) 7+ A7 7 % —+ (Al-P) &k
VEIF®RE ALY (PTH) #BIFEL, &£FCH
# L7, PTHXZ » F PTH-MM RIA # »
(Incstar #, E) AL T, HELX,

FHEDFERILE T HE«OREK R CHIC
XTHEE (P,M,S) OoFEEYRET 510,
Student’s t test T L7z, %7 in vivo X O
in vitro ®*'Ca {BEUCE O I X @R (regres-
sion analysis) #1T7s -7z,

% R

1) &AL

FE 6 BEROEZFEOMBFOEZHHEZR
% Table 1 1w/R7, CHIZHE L TPHTIXCa
el L, MICERY vEBEE ALPAERLT
WA, MBTRCalxERLTHY, &%) VB
& AP METF LT3, ST Ca lXIEHTEHE
ThoHH, FEY YBIFRHCERL, AP K
TFTLTWwWA, PTHWHP, MBREFKEEBTH D
2, SHTREFETLTWLE,

2) In vivo & & U in vitro jfIE

28R L 68 ¥ TR IZYCa-chloride
B L U0 Tc-MDP ® 24Ksfis] & 5 B B2 (24-hr
WBR) #&BCcHlE L7, ¥ Tc-MDP.D3 » t+
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OUBHE L H v F 75 ATIEABESETFRR
D, -2V t OFEREZRD DY, 25F
DHE X TR D, 24-hr WBR B £ EiERA
FHLTWwaAZ g h (Fig. 1), o
T Oy DFE L R T 5 AR BRI O R B
DI - I,

“Ca-chloride ® 24-hr WBR = i C B 1= Ik #
LT, #2EBEXY PHTCRERCEL, M#E, S
BTMEEA2R LI, F48, 6:8LEMIE-
wwoh, LOMEEREHIC T3,

9mTe.MDP @ 24-hr WBRCIXs6 28 L b M
BTRAREEL, SHECEELRLTV, &
438, 6 BTH L OEEILERK LTS5, PETIX

Fig. 1 24-hr whole-body scintigram of a rat with
#nTe.MDP

Table 1 Biochemical data in plasma in four groups of rats at the 6th week

Control Osteoporotic Osteomalacic Steroid-induced

(n=4§) (n=T7 n=7 (n=7)
Ca(mEq/D) 5.40%+0.19 5.21+0.23* 7.000.48** 5.31%0.36
Inorganic P{mg/dl) 11.3+0.26 14.242.2¢ T.4%+1.1** 19.0+8.7**
Al-P(mU/ml) 572.6+101.3 899.0+122.0"* 415.5+191.7** 244.24104.9**
PTH(ng/ml) 3.63+0.24 3.66+0.31 3.82+0.16 3.2640.13*"

ERTEE 5 A25H

Significance ; *P<0.05, **P<0.01

(105)
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Table 2 Serial 24-hr whole-body retention of radiopharmaceutical in four groups of rats (%)
: . Control Osteoporotic QOsteomalacic Steroid-induced
Radiopharmaceutical o =‘r3) (np=?} =7 ! e
“ICa-chloride
2nd week 79.4+2.3 95.5+2.8* 70.7+10.2* 60.2:+ 3.5*
4th week 82.6+2.8 99.2+3.6* 4.5+ 6.2* 59.4:+ 4.9*
6th week 83.9+3.2 99.6+3.8* 79.4+10.3* 56.8:£12.2*
wnTe-MDP
2nd week 53.8+2.8 48.7+2.4* 68.5+ 5.9* 30-3:E 2.5*
4th week 50.8+2.2 51.5+4.4 73.7+ 6.0* 30.2:£ 1.7¢
6th week 52.8+2.0 51.9+7.0 77.4% 9.0* 33.7+ 4.8*
Significance ; *P<0.01
Table & Z24-hr percent femoral uptake of ¥’Ca in four groups of rats
(% dose/gram)
Time Control Osteoporotic Osteomalacic Steroid-induced
(n=8) (n=8§ (n=8) n==8
6th week 4.17+0.67 5.47+0.76* 3.32+0.87 3.30+0.91
Significance , *P<0.05
(%)
100 o e e
2 Lo
: 80 } . ® . . 2nd week
3 o & _
£ 6o}
E »‘ L
= 0 y=22.7x + 26.2
g8 I r=0.86 (p<0.01)
w n=20
g wf \
Z 4th week
T
S 05 1.0 2.0 3.0 2.0 (% dose)
PERCENT FEMORAL UPTAKE IN VITRO K
Fig. 2 Comparison of 24-hr WBR and percent
femoral uptake of “'Ca
Gth week <
H2BTROVEMEER LY, F458, 68T '
WIEHE W & 72 »>T\W% (Table 2),
# 6 3 D KB D*Ca-chloride o B {7 & &34 !
A B C D

o b OBEBIE (% dose/g) EABTHEIL:
(Table 3), CHIZHE LT PHTRARLEL,
MBRIVOSHTREHERET LIS LE
BERAD oI,

“ICa-chleride @ 24-hr WBR (%) & 4 KEEE D
EHGR (% dose) @i+ % L HBIGREIr=
0.86(p<0.01) &, F\AHBEAS B b, ERAIZy=

Fig. 3 Serial fine detail radiographs of femurs in
four groups of rats
A: Control, B: Osteoporotic, C: Osteornalacic,
D : Steroid-induced

22.7x+26.2TH -7 (Fig. 2).
3) BXKREsLUBRE

HAERRIE 498 E5H
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BRI 2 BEI S S 6 BETEHOT » Lk
REOE X MEEXRY L (Fig. 3), #£2HT
REEBEREDO T v + OKBEE OB ITHE T
WAL, 48NS, M, PEOIETERA R LV
R e RIKET AR bh, 6 BT CHIT
LT, ToBE  BHEL TV, SHTRED
fhoFT R & L TEBSOBELAT RAE 2 B bR
BHbhic,

=AM RTF UYL A—FAREILZFXBREED
EEMET T 2B & 6,8 CoRKFN &
B3 EoXKBEOMKT T, PEICKWTILEIE
BLUBEOHEEL b EEELYEDIR. MBT
BEEOIETHS GSmax M2 B Vv EE
B LT b, BB EEE D SR,
SHTLHROHFBRIEEZEZ2ADT, GSmax

DHDEEABHBEEICE T LT (Table
4A),

£ 6HDERHDO KRG OEEH 8 BOBE D
FATIERFEOP, M, SHIWFh CHILH
BLTEES L UBERECEEENRD SR,
S, M, PHOIETERAL»ERTH -7 (Table
4B).

4) BiAS&

R 2 8 & 6 B E CEABEOEHOFEL
ERL, ToEBBLYER L. $2A8TTT
W PHTEROBARZRL, BEOBHEERR
NED LR, M BETEROFEICH S EE
HBLFEL, BEDOBRILER RARD bR 5,
SHCTHEBEROBA LBHOERILIEHTH
b, PEEOBHENANAD RS, WTho

Table 4-A Indices of bone width and thickness measured by microdensitometry

every 2 weeks

Index %?112_'551:;1 Ostgopogrotic Ostegnzl%]acic SteroiI:j-:i%duced
Bone width
2nd week 2.59+0.04 2.264+0.05 2.7440.20 2.59+0.18
D 4th week 3.04+0.20 2.914+0.19 2.80+0.04 2.74+0.13
6th week 2.994+0.15 3.10+0.24 2.83+0.22 2.94+0.24
2nd week 1.76+0.06 1.87+0.07 1.88+0.17 1.79+0.14
d 4th week 2.004+0.08 2.0410.05 2.04+0.05 1.94+0.12
6th week 1.9940.09 2.20+0.11 2.07+0.17 2.06+0.18
Bone thickness
2nd week 0.98+0.09 0.88+0.13 0.92+0.05 0.97+0.06
GSmin  4th week 1.07+0.16 0.90+0.14 0.88+0.07 0.804+0.06
6th week 1.06+0.11 0.85+0.07 0.84+0.04 0.824+0.15
2nd week 1.59+0.07 1.43+0.15 1.41+0.13* 1.4740.10
GSmax  4th week 1.71+0.13 1.46+0.18 1.36+0.15* 1.31+0.07*
6th week 1.73+0.15 1.44+0.01 1.324+0.03* 1.35+0.12*

Significance ; *P<0.05

Table 4-B Indices of bone width and thickness measured by microdensitometry at

the 6th week.

Index (%gn:tgfil Osteoporotic Ostegn_:%lacic Steroi:l-:iléduced
Bone width
D 2.92+0.20 2.97+0.20 2.78+0.16 2.69+0.14*
d 1.784+0.29 2.11+0.14* 1.97+0.14 1.91+0.12
Bone thickness
GSmin 1.10%£0.11 0.94+0.88* 0.89+0.06* 0.884+0.07*
GSmax 1.75+0.14 1.56+0.11* 1.45+0.11* 1.4240.10*

SERUTTEE 5 A25H

Significance ; *P<0.01
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Fig. 4 Histologic study of vertebrae in four groups of rats at the 6th week. <200
A : Control, B ; Osteoporotic, C; Osteomalacic, [ ; Steroid-induced

FRRGH 48, 68 L EEAICEEE D 6 (Fig. 4,
htz, 8 4ELETR P RIchSEo R HIRER % ®
Re@EoRSRLERREORENED AL Moottt Wk, HEEs Ao ADAFH
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B, Ay aoFEO#HSC L BBEN
5DORIDHENPAB TRA T Rbh i),
Lhl, RPEEFOBSEOREXHEL L,
Eiciow, BETRREALERIh L k>
T3,

—77, BRMEBGEERLZ#HEL T, RBik
BEBEY T A TRIEFLE TR E 5 b
PR LBREREReL L, Fo—Bokks
PR OREDRZEIZE T b OTHETE
FHBELXE 2lehoie, B X BB EDRE
BLThERKEIKIT, E5E X BEORRH
TR AL & B 3R o0 B RFHY To B R 0 I %%
BEREOENRTEhTWinh Tz,

EBRAERHERR O BEREHE T 584,
ZDORERRE S X CEBORERNEE I - T
<%, BEOBRERVFEET~OERYRIT5
fed!, BEIOBESFELVEOBRENRD B
239, TEBLGHBE T Te O X 5 7
PEEIERTE Y, S5ERENTRE>ES
b T E LR ENH D, Fogelman H13(39m Tc-
HEDP D& HBREREY v a—<v 2V v 2 TR
RFENIC 245 £ ClIE L, S BRI IIEC+
7, BKBERTRTH-TcLBEL TS, &
512 Harrison B> X ZERMED A b n v+
LR BHEEREEETFALS » P OHEAL, MR
UEROURMBRERLEFEOFMER T
HolebB|ELTWS, ZhboiERL Y, &5
ZENCITEIERR B B H &\ 5 BRSSO LE
s <, 24FE T EE L BRI,

&, Hivbii®Tc-HEDP L b $50%E &
BEAEW*"Te-MDP %2 {# 8 L7219,

#mTcMDP O Z5E ¥ 12Bf L T in vitro ik
5 HAHMEERIMRE 1297 8% L IEH I BIFCTH
1o Fl AT R L 72T (MER T
5HREPL BEREOREIES » b2 AR 024K
BTIRDOIY, RELEZShi9 —
7, *"TciR#E ) vEBLEHOLFRIRILT
LS BH4eEL T % LR 5 7\ o b OE B
1Z*Ca-chloride D245 [ & & B & £ (24-hr
WBR) 3 #HlIET 2@ BEF 27 b v—HEk
EAF UL, BB 0RO ER D 24B R4 5

SERLTCAE 5 A25H

(109)
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BEEIOEFERELFATAHE, BEOSHE
EENEZ ERARTRTH S, BHERL M
BENEZZT T HEETCRRBEEERRORE
WA BT, B b o AE B
24-hr WBR #3100% B 7c 519, 5 » b OB
M SE I T EE L - B A LR © WBR
BL0RITIE B Z Emic BB, bhbhOEERFER
(Table 2) & X USRI R G, REOTHERE
Do T,

28 & oERY o IEHEO B (Fig. 4 DFF
RT3 2B T CEEEBR CREBICERN
REFTR Ao, F438, 68LEE D
CONEEMAARD bhiz, ZhboFasE
FIRXD, bhbhi\MERLEREFLS o b
BOIELWZ EMEE R, Fhbhibhof
BEMHETRSERD S v b CEHMORE &R
EHEBFENCBRECEERT AR TS 2 & n
Gode, ¥ 2BT L CBREANCERY L CRE
O X HEH (Fig. 3) TIXE2BTIIP,M,SH
DEEA BTG, £ 4BURTIEER
BETERAIPIHEL, S MBCER-C
Dol FEHATRXLCIZEE K- TWic, P
THRKXBEOEHOEIZEETHAHBVEKD
BRKp b, SHTRE2EBI b, EREOHE
L@ER@EBd BRI, Lirl, Z0k 5 ERE
i CIIRBHOEFIZH IR TH T, =12
rRTFVYFAMIEBEXBEEOKREES
RO BAERRIC L 5FiER L OEEDCHFED
e, B30 28 LRI RE T
PHIEERWTRE6BETCHEELRE®T, M
T 2B/I D, SETERELBL Y BEHERN
BEWHEA LT (Table 4A), ¥ 7286 D
FEHOMBEE 8 HOBHEOBRRTIZP, M, SHL
LEEERS I VEIREROEER LB 2R
(Table 4B), =@ X 5 e BHCRHiEiT % & LIz
L, EERFHE X b REIC2ETERIC L B,
L LEEBBREE X BT HET S &
FHREhIADY, 7 e B s EH
BERTIEEBBELLE 2B BT RAEE
Shich, =7 v OVBOEE L 5E X RIBT
- 4 B BT R BE S hi.,
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—77, R#EELDIEECHHT 2T v —
H#iEC X 5 24-hr WBR Tl&4Ca-chloride T3
2BXh, CHCHERTPEIEELEL, M,S
BHTEYy, F4BBLELs o> RhTEroER
PEFHE R T VS, F72"Tce-MDP i 2 58
Xh MBEVNEBCEL, SEHETIHEL, 5435,
6 BTHRAERERR LS, PHTIE2E
DHBEDETRADHH, H4BUMK, EFE
B &iroTwB (Table 2), ZhbDEEMNS,
FaTAb V=D 24-hr WBR #HIET S =
LRI WREBUEBEBETALS y  BEE2EXR
BOECETLTE 281D, BElcENc
B EBGy o,

# 6 8D KFBE ©*"Ca-chloride @ B if & & 24
7o b OEERE (% dose/g) X PEHTRER LS
WAk, M, S BECIESEIMEV A EEZE XD R
otz (Table 3), In vivo ¥ —£#TH 5 24-hr
WBR i & in vitro ¥ — # TH 5 KB EERE Y
BT % L HBIFREIZ r=0.86 (p<0.01) &3F¥%
wRBiFtd b (Fig. 2), “"Ca-chloride ® 24-hr
WBR 2 HBOERYRBLTW5EE2 A
fz. YCadd—+ 324757 4 THEEHERUL
FEB~0ERMTIH I LAETF I T
55, 9T MDP @ 24-hr WBR & 5 » F 45
YVFIS T ADUREBTH AR ERRD, #H
A=V OFFERIIRED A LB FRERL T
Bh, BFEREYEBLTWASZ &24 5 (Fig. 1),
T OBEBANOHEFEBLBLE 25 -y VR E
DOBEIEDOWMED L H DD, =TVADA— P FOAF
7774 DR TRAKILLTWSFE R X UBKRE
M@ bhTw529,

24-hr WBR%* & ¥ CH#: 5 5 L S TIXYCa-
chloride % X U™ Tc-MDP & ${EF LT3k b,
FEBE L AIPECET2 &R TRE T &,
AT eA FEIODEFELEZFRICET L2929,
BHENTTELCWB D EEL bR, PHET
1Z*Ca-chloride @ $EEEE D JTHE D I b B A oom
Tc-MDP Oz h iR IEHHETH b, Zhizfkis
Errsy aCEERY VBRSO ERB LT3
EEbhi, FF X BEs I OEESE TLE
BAME OFT BV & b 53 Ca-chloride @ &

(110)

T a T V=Y ERIC X BB R S O E RS

WMAEEEL, ¥ AIPELE N & 2EL
B EBEFEMNTE L TV BREBICH 5 2VE R
Thz bE->TWaREKDZ LE 2R, &
SR B LR IE (X =k M B R BRI BE TTAE FE i X
BEDHELDH BN, SEIObhIbADER TR
PHoO PTHEXEREHHE CH -7, MEETRY
Ca-chloride D{EN R & AP EAXETFETLCT
Bb, BECTOHEFB L vitamin Dy/RZE DD
CaDE~OFIAIMEIEh TV BdEELL
iz, *"Tc-MDP OERRISICTELTED,
AE OB EAGIESI T R WBR 2370 L 72
EREBE LR T B9,
I &0

*Ca-chloride % X U™ Tc-MDP @ — /& I8 o filr
HEEAYAFCERTET 274 v — kD
24 H B R (24-hr WBR) o RIE % 45 7k£5)
BeATFeA FHOHRAICI DIEEI LI 4 EEHD
REUEBEREETTALF » P BT 2EM T & BRFY
126 BE TITIow, Rk X b BEIENZ IR
RErxE X RER X OFEEGS B L CiE
L7,

1) In vivo ¥ — £ T#5 %*Ca-chloride ® 24-hr
WBR (%) & invitro 7 — # D4 KFEE D IEEE
(% dose) &i3x@E\ BT (r=0.86, p<0.01) #
o b, “"Ca-chloride @ 24-hr WBR 234 Sr'E
ERYRMBLTWA EEL BN, E729"Te.
MDP O24EE#E 0L H s v+ 75 A TH 21—
v b OFFERY AZOND S, &5 E2 BRI
HEahTkb, *"Tc-MDP @ 24-hr WBR #3145
FERP B LT WD I LG T,

2) BHEOBEMETIE2BLY, PHCIRE
EOEHRE MBCTRBEORRKILE, ST
AP EEOFHRERA2AS D, SERAYCHERE
FIERD b,

3) KEBOF X HETIEERNTEED <1 2
RV AN VIZLBERERFHEA S b —#T
H4BHS S, M, PHOETERLBED b
n, ThboEBHOEIZEIEETH -1,

4) 24-WBR {E 1Z*Ca-chloride T 1 2 2 8 X
h, CHIEELTPRHTIEFERECLEAL, M,S
MBETIMETLTED, CoEMIE6EEcHD

~ H
AAREREE 549 %55
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bihitc, —H, *"Tc-MDP Cii M BT EEC
ERL, SHETET, ZoMEMIIE 6 8% TRD
bhic, PHIF2ECEERTEADLINE4
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