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Background : Serum osteocalcin has been known to be the marker of bone metabolism. N-
MID™ Osteocalcin One Step ELISA (BioTech A/S, Denmark, for N-mid OC) measures intact
osteocalcin (1-49 a.a.) including N-terminal midfragments (1-43 a.a.) whereas NovoCalcin® {Metra
Biosystems, USA, for intact OC) measures intact osteocalcin. We evaluated the stability of
specimens and the correlation both assays.

Method : We used the sera of 189-women over 40 years old for the correlation of N-mid OC and
intact OC. The following specimens were prepared to evaluate the stability of specimens: whole
blood and serum specimens were allowed to stand at ambient temperature for 0, 3 and 6 hours.
Pooled sera from 3 apparently healthy individuals were stored at 4°C, -20°C and 70T and were
then subjected to be assayed in 0, 1, 2, 4 weeks after the storage. The assays were done in
triplicate in a single analytical batch.

Results : The means+S.D. (ng/ml) of N-mid OC and intact OC were 9.79+5.76 and 6.43+
3.71, respectively. The correlation of both assays were as follows, r=0.79 (P<0.005), and {intact
OC] = 0.51 x [N-mid OC] + 1.45. The storage of whole blood samples at room temperature
showed gradual decrease of results from both assays, i.e. 91% and 89% of baseline value 3 and 6
hours after for N-mid OC and 79% and 75% for intact OC. However, the serum samples were
stable at room temperature for the same duration; 107% and 98% for N-mid OC and 94% and
103% for intact OC, respectively. The results of 1, 2 and 4 weeks after storage of serum specimens
at 4C showed a significant decrease; 76%, 62% and 54% for N-mid OC and 21%, 9% and 0% for
intact OC; those at -207C showed 110%, 108% and 77% for N-mid OC and 111%, 85% and
105% for intact OC; and those at -70C showed 108%, 107% and 92% for N-mid OC and 108%,
95% and 110% for intact OC.

Conclusions : The results of serum N-mid OC correlate well with that of intact OC. The serum
specimens were stable at room temperature for 6 hours, but whole blood samples were unstable.
Therefore, serum should be separated without delay after phlebotomy. Serum should be frozen at -
707 for storage longer than 1 week.
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Bone Gla-protein®2 %#l7 osteocalcin® Zol7AE
(osteoblast)ol 23] AAH o] 2714 (bone matrix)2 Sol7}
U 9FE 5oz BHED A2 FAdAE |wdsthel
£ o] 43le] 3 osteocalcinE TS 24, 2ujAle] AER
A g2} AHgstE IeH1-5). 2 ol Foiael AE2A
o] &= osteocalcin® AL} B Lxo| WE e A3
e BUAA Tl AAME A T o8 25t gt
Intact osteocalcin(©]5} intact OCE 2}3H)-2 244 6-244]
Tt Aol e A9 50-70%9] WuleA Ado] HAFE
T THA 242 QA A dTe] Fore AEA S
v Rk SeH6. 7). ol 49719) ojulcAtoz Ao Q)
£ intact OC % COOH-terminal 599 44-49 o}uji-4to]
A B74M 4A Ral=ol 437 ojn)x=e] N-terminal
midfragment OCZ o} 7] fj Zo)t}(8). =3 OCx A
2322 A4z A9l E A (immunoheterogeneity)ol
calciume] 9J&H9l a- helical F2WE] A T HA}
Aokt £33 9] Aol & Hol F7)% g1, 9, 10).

£ ZAHdMe 99 intact OCE 248z ok, N-
terminal midfragment (1-43 o}ol:=Ah) ¢} intact OC7} T4
Z4sl OC (018 N-mid OC) A2 A2 =9sh =)
olol A5 N-mid OC# intact OCe] ABAE ZAFah,
AA BRzUo| 0 0|59 PAE Uolrlo} RAH AR
P E REPBEE ARl F8Y YA AEEF =8
< FaA skt
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1. N-mid OC¢} intact OC2} AHA xA} : 19984 395
B 84¢] 7|7H5<t olrdisty WY ARAGAE S WEs
N-mid OC#} intact OCZHAZ} A HAY 404 o]F9] A
18992 Y22 S9ict. v FTAY L 53.0+7.142
HnARL T6Moln HAAAE 4042 A 42 TR
%t SST*AF A8 #(Becton Dickinson, USA)e] A¥ &
Aot o] gnE F FA YALYsI] AL ¥HPL -20
TollN Yerasich BEdx 4 3 ole] AAdM N-
mid OC$ intact OCE EAld] A8 1, ol59 Awy =
A e daAge s A4S Falglo

2. N-mid OC¢} intact OCe| |2 oF=A xA}

D 8% $2) A3 59| Ao ge 9

65419 A7 ¥ o] 1902 Re 379 AL A A¥ S

12000 64 59

2 olodof
) 442-721 77|E £EA BET GAE 250 A
olrhsty Wl oirhg el
A3} 1 031-219-5786, FAX : 031-219-5778
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AYIF olF Ule BAe2F 24 84 Hejala) WF 643
HaF AHoz A% N-mid OCst intact OCS} BFEEES
100%2 stAHAA A). UYniA 2709 A8 ¥4 2aA 4
2 AN g B dolis] ekl 42 ded 3
AIZHFEA B), 6AZHEA C) AT gAEe 838 Ay
o B3 Y 2P AA9 AL WA 2 sxwss
Gokr7] Sfete, FA] A B@ HAAFEA A9 222 2
E Yol 47 A2l 3A7HZHA D). 6AZHAA E) 1ARE
Aol 5719 AA(A-E)E 422 N-mid OC¢} intact OC
2 TUE ol 47 Aoz 2. AL o)F A}
AR e AAE R

2) %7 B3 2% 2 7|7 e 9%

554 ol}e] #H7 ¥ o4 3Pz Ry AZAI T EA4
AEE A8L A0 F FA) ALY 92 YL 23
& # FA Ado2 £4% N-mid OC%} intact OCe| Bd%
E2 100%2 3o}, o] EFF AL P2 o] ol 4T,
-20T, -70ColN 42 1 F, 2 F, 4 32 2303 5o A A
Aoz AZHs] F7] BE 2% 7] ©E 5k wsis
ZALei e

3. Osteocalcin £ : N-mid OC N-mid™ Osteocalcin
One Step ELISA (Osteometer BioTech A/S, Copenhagen.
Denmark, two-site ELISA using biotinylated monoclonal
antibody and peroxidase conjugated monoclonal antibody)
A& ALg8IA 3, intact OC¥ NovoCalcin® (Metra
Biosystems. Inc., CA, USA, competitive enzyme
immunoassay) Al%FE AHE-Ee] 2t AleRfiol] E3tE AlopAd™
Mol &3l ZHAle AAs9ltt. N-mid OC$} intact OCS] #
A AE3AE 424 0.5 2 0.4 ng/mL o9},

4. SAHEH U - AuAe] € 42 microsoft Excel 97
< o] &319 2, 4T ZA & Pearson AdASE Tl 4
BEAN 2 AR S slglon P(0.052 EAgAE o 297}
Ae A2 TFa%. AU osteocalcin FE2 Ho}s}
e goliy] 93l £A4 T2 1%l SPSS (version 6.0)
£ ©]&3l9 Duncan® ©HE¥|w(Duncan s multiple range
test) & AlB3At. AAMHAL ZAME AR
MedCalc (version 4.20)& AM&3le] W24 uhiol Mann-
Whitney %3¢ Al&3l%ch.
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1. N-mid OC%} intact OC2] AblA A}

1899 9] N-mid OC¢} intact OCe} B#3 FZFAxe 42zt
9.7945.76 ng/mL. 6.43+3.71 ng/mLojQ o, A 4(r)
= 0.79 (P(0.005)2 frol& daaAE 29} N-mid OC9}
intact OC9] HAWE AL (intact OC) = 0.51 x (N-mid

OC] + 1.452, N-mid OC¥ intact OCe} < 1.5WAxo} =
A& Bof vldl e a7} QeS¢ 4 UK Table 1, Fig. 1).
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Table 1. Serum osteocalcin levels according to the age in female
Age N N-mid OC t Intact OC

* p<0.05 compared to mean vaiue from 40-45 age group
(Duncan’ s multiple range test)
Abbreviations : OC, osteocalcin
t : osteocalcin including intact osteocalcin and N-terminal
midfragment

mL

Intact 0C(ng
"
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Fig. 1. Correlation between N-mid osteocalcin (OC) and intact
osteocaicin (OC).

2. N-mid OC¢} intact OC2] Z|2} QH:IA A}

1) ¥4 Fel dAx Fo Ao w2 9%

AYE ZA 84 Relsle] ¥y 6AIREF- 3@ A A9 N-
mid OC$ intact OC9 %%, & N-mid OC 1.87+0.32
ng/mL, intact OC 2.49+0.05 ng/mLZ 100%2 458 4
3 FelA AT AL SAF AA B 6A1T AL AR Z
A CoAA zZtzt N-mid OC9 =+ 91% (1.71+£0.15
ng/mL, p)0.1), 89% (1.67+0.12 ng/mL. p)0.1) ¥eH,
intact OC2l ZA¢ 79% (1.96+0.59 ng/mL. p)0.1). 75%
(1.86+0.54 ng/mL, p<0.1)o|Ut}. FA A £2F YL
#g Ao vl A Fejr} A FA9 e 4L BA
Azt vidtsld ZR a7} Zaske A 3EE 5 Uy
61 @327t AQE HA9l 3% intact OC7F ol 3tAl 7
A8 tHFig. 2).

AEL AY 24 ¥y HDF A 224A A4 Do}
6412t 4241 ¢ 74 EolM 22k N-mid OCe] &% 107%
(2.00+0.17 ng/mL. p)0.1), 98% (1.84+0.32 ng/mL,
p>0.1)ol¥ 3, intact OCE 94% (2.35+0.13 ng/mL.,
p>0.1). 103% (2.56+0.23 ng/mL, p)0.1)2 335 IA
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Fig. 2. Osteocalcin (OC) concentration change according to time
delay of serum separation at room temperature{within-day
run).
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Fig. 3. Osteocalcin (OC) concentration change according to

storage at room temperature after serum sepatation
(within-day run).

¥ A = BRE A A9 vlwdte) N-mid OCst
intact OC 25 ¢3d 238 23 H(Fig. 3).

2) A7) B¢ &5 2 7)30) whg 4

AYS AY ZA gARels AL 39 AL EHF F
ZA 3% N-mid OC% intact OCY %% Zzt 17.55+
0.88 ng/mL, 13.83+1.00 ng/mL2X °|& zz} 100%2
Z38lQtt. 4T, -20C. -70CAHAN 42 133, 257, 458 1
#F Aol Ol AZFE 492 v|wsdct. 4ol N-mid
OCE 13 7334 76% (13.25+0.61 ng/mL, p<0.1), 2% 7
A 62% (10.88+0.63 ng/mL, p0.1). 45 A} 54%
(9.45+0.13 ng/mL. p<0.1)2 7A28% 2. intact OCE 17,
23, 4% AN 47 21% (2.91+0.37 ng/mL. p<0.1). 9%
(1.2140.36 ng/mL, p<0.1). undetectable level7t#] A3}A
Z2adgn. 20CAMEe 13, 2F, 43 A3 47 N-mid
0OCE 110% (19.3+0.60 ng/mL. p<0.1), 108% (18.94%
0.43 ng/mL, p)0.1). 77% (13.47+1.21 ng/mL, p<0.1)°}
93 intact OCE 111% (15.35+2.36 ng/mL, p)0.1), 85%
(11.76+1.06 ng/mL. p>0.1). 105% (14.52+1.41 ng/mL.
p0.D)2 2394, -70CANE 1F, 27, 45 33 44
N-mid OC¥ 108% (18.88+0.95 ng/mL. p)0.1), 107%
(18.78+0.56 ng/mL. p)0.1). 92% (16.09+1.56 ng/mL.
p)0.1)R 2 intact OCE 108% (14.94+2.60 ng/mL.
p)0.1), 95% (13.14+0.58 ng/mL. p)0.1), 110% (15.21
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Fig- 4. Serum N-mid osteocalcin (OC) concentration change
according to storege temperature and duration(mean
between-day CV : 1.1%)

+2.55 ng/mL, pX0.1)Z 41, 20T} vl2@ o 3 e A%
€ ¥AFAH(Fig. 4, Fig. 5).

47 B3 ¢ 47 AASHd Fxdelede) At 3
@ WolAsE N-mid OC7} 1.1%(21.41+0.24 ng/mL),
intact OC& 8.9%(20.50+1.82 ng/mL)el%ith.

:

2

dAMd 2d8S JDAY 2H] 4@ ANRe 2Ex
2%, 347 2 2dAe) A3EE 2871 o FUE &3
339 2RETE ZFs] W7o FEF A BF
Fo g 4F5HAA FRE AT FAE £k 40l
olo]l (i ARG Fr} dlax ZAA 9] ule} Aol J3
< P 1(11, 12), 23 AGEQ Wyolmz dutdel gy
% 8] A8 FAAAZ AHgsldle Bzt o} 2 o)4
o] Algso} A1, 13). vlddl A3jea A FEL vAFHA
o &4/ SdAlel @ JRE A Fjoz E0FF 8
Aot 2 EUAM] Ao AdH A8 L FAHAl] b o
453 At 244E AU 25| alkaline phosphatase,
osteocalcin, type I collagen extension peptide 52 E3},
ue Z2EFee 29 hydroxyproline, pyridinium cross-
links, pyridinoline, deoxypyridinoline, 12}z 834
tartrate-resistant acid phosphatase B4 £ £33 714
Aoz & F UH1]. 2FAME osteocalcing bone Gla-
protein® 24| ol A Xl FAEE v]ZehAAg Bl Aol
233 ot (dentin)dl| Solsittn d2AA st 9 A=
ol ¥HE FEL ¥Foz FHsn &2 W& Zn A
AA et Wty AW osteocalcing AHE7) S
gaen a4t F7iHe A8 &, 942 € oA Rt
3 N5dAFE, 384 7158 %, Al Z(acromegaly),
A E¥ (Paget s disease) Hut oj)2} v ARA 4¥ F
% oM ¥F Ut FUHsH 4, GRIZEICE AR
I WsAGdM e 85 st FAES B £
ATH1. 14). £=& A 2F57F 28 & ol de ¥A
osteocalcin®] ZthAle] {83 A HolA W Y& ol TR R}

Intact OC
|
0
g
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Fig. 5. Serum intact osteocalcin (OC) concentration change
according to storege temperature and duration(mean
between-day CV : 8.9%)

€ B¥ole 24 Solg AEeke Ba% Yu(3, 15)

2 AT 23 404 o1%9 1899 AL dAoe 238 ¥
A intact OC ¥$%(6.43+3.71 ng/mL)E 973 A ol ¥m
g 40A o|F 3¢ Ao N o] ¥A osteocalcing) FE 5.58
+2.37 - 9.04+3.29 ng/mLe} FAetAcHTable 1)(16). &
AN E e A7 Al 3 2 328 A8 ¥ E 7L
e gRenz g3 vne & 45 gou, 9549 3 §(17)9
a3 A7 ¥ 4L ez ¥ N-mid OC (22.4+0.9
ng/mL)$} intact OC (9.4+0.6 ng/mL) ¥%& 8|zP<
€ € 4T 2} tdd @A SAHAT. e 404 ol F
ol F713ol wiz}l A osteocalcing =7} 718t &3]
HZA77} A FEE 46-504 9} 614 ol ¥ F43] Fulshe 34
€ HAFcKTable 1). #7 ¥ AN d2E2W Y
2.2 Q3] Z¢] remodeling® Sa4lo] 753} {0y (18) 24
50 e B2 W7 A48 AR F ATl A 9 B
FoA B4 osteocalcine] 7tttz (19, 20).

39| osteocalcin® 371K ©& ¥U4ZA%7](epitope) E <A
A 5 e GEE FAE M9 o 7R kAol
A% 9 7 U 49709} olu=to g FAE intact OCE B4
4] BAAAM F A3 o 36%E R AlRo] &
A9 osteocalcin®} 1993} 208 Aol 9} 43W 3} 44W ofn| -4t
AT 9AALol7t S sl o Bsiso] AYE N-
terminal midfragment (1-43 o}u]:=A)7} < 30%, 1-19 (N-
terminal), 2043 (midfragment). 20-49 (mid-C-terminal)
ofulicAto g FE 2L ¥Ao| Jun|A 1/39 HARtEAEE
Uetdda @ci{14). olg| g 4] ¥¥E 3584 9
HAERRANE fFASte R $Hol FF4FA 2712
(matrix)ol A 88 Ao olj2}t A F sl g AP AlAL
siErH21, 22). £ FA7} A4she FAZAH 70 "2}A of
H {9 dFE¢AY S EFA T intact OC ¥ T opjet
BARA 233715 8c}(23-25). old] wat EU& FAe) &
At AR Aoy} Aabin o) we} 333 g s
bl 4 oH(15. 26, 27). 28U B dFolA N-mid OC%
intact OCS} A#A5(r)& 0.79 (p(0.005) 2 vixnd Fe 4
#F#AE 2929 N-mid OC2 %33 intact OC 3529}
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EH N-mid osteocalcin o intact osteocalcin®] AF2HA 3! 2z oM A}

% 1.54 A= Jele #48 B9H(Table 1, Fig. 1). &
12 29 AN AHgake #2949l intact 0Ce)
A& 3.7 - 10.0 ng/mLo)3 ¥4 L 34-91 ng/mLe]q}
N-mid OC9] 7% #7234 9449 #Faxe 10.3 - 23.3
ng/mLe]® G4 10.5 - 23.7 ng/mLelt}. @ty ol a 2
The ¥ AAE @A AAez s Unlx| Ao AFE o
g 5 glol 9% EFvtost v Lo HEA9 Hol} ol gy
Fodde] WolM ggein, = e A S AxE
BF SRAdE F A dagte] Aoy AT AN
%S Ao AgHy

¥4 osteocalcin®] ¥+ HALAA AAHoT B o]
AaHe Aoz g AoHl). P R0 0 AFAE 19
AN Lol HADE AMgsl Azt Ao thae] BEAE Qe
T oy, & 47 A9 vz 893S 2ad Yz 6N
© A2 WAL S E YHEAF Ao Hsld N-mid OC7}
98%. intact OC7} 103%2 5% }o|7} A9 RN (Fig. 3).
Garnero 5(6)# Banfi @ Daverio(7)] @74 ol3iH 6-24
ARE A2 FHYo] BAE 7% intact OC2] 50-70%¢] &
FuhgA 24o] BAYE B L Ha @) o)y B
g4 4 e YAHo2E 6719 opn|eAtoE FAY Hot
2% COOH-terminal (44-49)ln), o] Fz2& A3 d oA
intact OC24# 47 Hol# Y7} N-terminal midfragment
(1-43)& 384938b7] WEolth. wabA intact OCTHE 2 s
RHE & N-terminal midfragment7}z] 238t 290
COOH-terminal ¥82 <13 98 9 wg 4 6, 8,
28). Protease inhibitor 52 A14310] 74 HHLEs} 7]z
& osteocalcin® 7}FEAE usAY Bl 58 k3
e Qloh6).

AT 23 A S FooiA g A A¥AYE A9
AAY B tolle Alzte] QLSS Bebgalo] 6420 g
ol N-mid OC7} 89%. intact OCE 75%7A] 7+ 285 32
&+ A}k €3 LS AAA7 2R BAF osteocalcin
o] EekdAlel 998 2AG 2o Qo oo iy HEa 9
Ae ¢ F AU & Aol Y el A5 euq u
€ FHL 2L Aol AAE A sl 24 ¥ g
T 6AI WHBR ARG FAS 71Roz zABIN oY, 84 Ha)
¥ S 533 AR A7t alole Yg Aoz dARAY, I
Ay di 2o FAbdolM 82 HAE qgoR HAE e
€ 7% 43 dAnit Adejdaol e Algsln EETAS
Hgeol stnz 4F Fo AAE e ¥ ANGa Ut} wat
A & A9 AAnitt €3 2l ZA) FAE Adss e A
9 E7Fsstnz, B el g4 BolF 6417 Sote) yARY
SRR @ AL Fest gle 2oz ARG

71 A BHAPA 4F 28 59 242 AAEAh A
#e el ZAHL 9 HolA$£E N-mid OC7} 1.1%
(21.41+0.24 ng/mL), intact OCE 8.9%(20.50+1.82
ng/mL)Rew, Yz Bad AA intact OCS WA
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25 3 20Tl 238 279 N-mid OCE 2oy aAzns
o3 Intact OC9] Z$- Mann-Whitney 2% 23}, -20
CAA 1F, 2%, 4F 2% P valuer} 0.180 asg 93y
N-mid OCx:t} ¢AFH ZAsge vag. a8y 2 A9
intact OCe] CViE N-mid OCR.t} 29 microplate well&
o1& 7l degoz A HAt 07 AT g3 ujA)
2 TE ey, olgg Ao Aol7t Bed 0C intact
form#} N-mid form @) &o] obd X2 & A2kl AE &
AAANE felE & AL FHsAE dons ue 24 e
o] 27dct. Ayl 2 o]ad Ao ¥ As} 2o
2= 42 A9 A7l i) B ¥ast Ao g197))
& 4= glou}, intact OCHL} N-mid OCo] A2l E 44
g MB4L R n Adke 7189] Bas(6, TiFe Aod 2
Hol7] djolch. EG TR WY RTolN HE 134], S5
N-mid OCIAAE @ Ao|7tA]) By o}, ok 10%712 23]
¥ 3718 274E HoFYt. EE microplate wellS o] &3
7] BY 22 G Al 0Fe] 7F5AE SAd A E S
flod, 1374 AAVL ving Hse 239 a3z ols
o ZdA o2 Augtol Zrlskn, 7I7te] Zlshe Zute] &
o} FAe] BekdAol § ARy wjRo] oldy} o AsY, A
AT A3, old dig vl 27} ol AEF 9 FYe @
T e gty Aol AFH FASS s YalMs
250 g B8] BF 37149 A7) o Adsolo} &
Aoz AAHY. v -70To|M = N-mid OCs} intact OC
BT 4F7A vaE P9 292 8 p)0.1). g3y F
AL BF 13 o439 A7) AABAA o -70THA Bas
€ o] 713 vl sitta Aa = Qe

AAZ QBN S AYY T A4 ABA 2A A2l R
R B3P 25 7)7e] AR = Agst £ w4E 4 9
oo2 A4 osteocalcin®] ¥EE AR & He veA
AR AA BB 717 felsidol A St
AEZH] EHH 2248 29 4 Adz AR,

2 o

i@ : EdiAke X1 F 9 osteocalcin(=0C)EE ZHA|

intact OC¥ 1-49 ofu]:= 42 ZA3m, N-mid OCE N-

terminal midfragment (1-43 o}u|x=4h¢} intact OC7AR] &
Facl. ol 222 N-mid OC9} intact OCe] AeAd7 A
AR Bz B2 F AL Yol w7} 3}

%Y : N-mid OC%} intact OC2] 434 ZAME 404 o|
F9] o4 189%)A N-mid OC$} intact OCE 23 v wsly
o A9 A 2AME 199 A4S Helsl YA 6Al7
T R Ao ¥4 2ol A, Fo A euAd e JFS ¢
ofugitt £ 399 AL EF F B4 23T A} HA)
BEd 2% 9 7T 2 94gx oty gtk N-MID™
Osteocalcin one step ELISA (BioTech A/S. Denmark, N-
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mid OCZ 243h 9 NovoCalcin® (Metra Biosystems, USA,
intact OCZ %3 At AMg3ga, 4 AMe BF
AZRez 233U,

A3 : N-mid OC$} intact OC| H#¥ EFHA:= 4%
9.79+5.76 ng/ml, 6.43+3.71 ng/ml°llc}. F HAR 4&
AF(r)E 0.79812.8 (p€0.005) 3)A P42 (Intact OC) =
0.51 x (N-mid OC} + 1.450|th. A 94 Eeidte] B3 6
AN ¥ 238 A9 N-mid OCs} intact OCe] =& 4%
100%2 3t9-S W, 83 $24 A3, 6/ AW ZA
oA N-mid OC% ¥+ 91%. 89%0°l9 29, intact OCE
79%. 15%= 83 2213 Aol Adgd gzt 3347} &
Sk 83 FaF 37 6217 A F HAolA N-mid
0CY %+t 107%, 98%°lQ 1. intact OCE 94%. 103% %
. 832 S 9 FA 3% N-mid OC$} intact OCSl
¥EE 100%2 3 137, 253, 4FL BB Hd oA &
A% A7 4Co)A N-mid OCE 76%. 62%, 54%2 28
o, intact OC¥ 21%. 9%. undetectable limit74A] 4 8tAl
489k, -20CcAM N-mid OCe 110%. 108%, T7%°1%
3 intact OCE 111%. 85%. 105%2 &A=} -70TA
£ N-mid OC¥ 108%. 107%, 92%%929 intact OC+
108%. 95%. 110% 3o}

ZE : N-mid OC$} intact OCe ¥|nd $& 4UAAE XL
o OE 24duo 2t f43itin #asEdd. OC 334 Al
AAF ZA) YA B2 E slojol 3hm, FelFoe A2HWA 64
AA RATFsaR oY, 1F o9 A7 RAAE -T0TA
w@she Aol vt AgHU
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