», voa@ ALP 3L TRAP &% v =
DOEE (mm?) %4729 OFEETRT HiEE2SE
Batll, ZTRETIRTL—b 1 K%~
2 BRI E o Tz o o BB E R
B, v aDEREFOZ LRSS HRED
EEREEEICERSN-, £/-, YoaEHE
i, EBAEY 7 ML BERIEROT, B
BER-THRIUMEE 220 | EREE & BELHt
NELLAELE, IDIC, TNETHETH
otmg$ﬁ®¢é&¢m:®ME%1&ib

WEBICRETEDL LI o1,

voaDERE TRAP RIEMHEMEORIZIXFE
BB d ooy, veadDERE ALP RIEMEED
IR e o7, —H, Ve admEiEs
ALP 33 L O'TRAPMIEMEE DO MIZIIFEBE R & -
2o ZHUE, U oo OREMROE MR,
T a2 O3RN L TWDHDTIEAR
< vwaa bz 2 RITAIZ A LTV A (Azuma,
etal. 2007) Z &R0, vuaOEREX, AKILD
HEZIOVRESELL, ¥TLbyradtA
Xe—HLRNZLLEELLLEZOLND,
Lo T, vr=ad ALP B XY TRAP &tk
Dy o ayA L HEEE LTI, BAL
HEHTZY OBFREERTINETHHO LR
biha,

ALP 1 & T TRAP {EMDOEEMIETE (TEK
%) LHEEMEE RE) L oMizid, HE
B R o (Fig.9), LedR-T, 5% Y
22 ALP 35 & U TRAP &M% BEATEEY /-
DICLDHAEMEETE L CTHIERIETRIE
L& OMICAD R BN T 5, £
72, ALP B X O TRAP {EHE A B ERE Y 72 0 12
X A HEBEMIEETRT &, ALP B LU TRAP /&
M, voaPA XL A28ER RN R
B &0z o 7= (Fig. 10),

2. FHfi S AT A L A HIRFEEORE

B AT e Ol MR TS PR RIAR I . BAAL
EEYDICBETHZ & TRV U EE
ik (EMfatk %) 2RI &N TEl,
BERETIX 10° mol/L T4-OHBaA & BaA &
HICHRESE X T Y, £/ 4-0HBaA OF
2 BaA LD EERRNLTHES (BJIER
¥RT7T—F), GEIO YT DM TIX
¢mmm2:mAtﬂLfﬁk%K%@%ﬁ
IO N ol L » TADEE PAH
&U OHPAH (IHENEWFIEEMED H B,

3. URAUCKITDHT A ba S UoRBRORE

URUIRBNT, TA M USRENREH
Eh., /—=/® intact DT TN TH,
BABROBAY D ZBWTYH, YEa%2F
AXETWABHEIIRIHIID T =2 =2 (ontogenic
scale) IZBWTH, N—FF A TPRRAA L TH
BLTWAZERHHALE, —FH, TAT 7—
A TORBEBRIIFEFIZES, TAT 7 —F AT
BAALDE FEXRRS>TND Z &b

27,

4. TR faFrERE
FA DT
RIEC L7 & D1, v a anFIFEla & ikE i
iz iER#%ﬁLkDE&%@%?%&
WEFLEA T SRR sTEM L U, SE-HAR S
Hl XN BH, RIETIIEHEME L e s b
5 bHIEMLT S Z LML TV 5 (Yoshikubo
et al., 2005), 10° mol/L MDEE T E, ET 5
CEFEMIRIEMET 6 BERIRICER L, BEM
Bt 108~10" mol/L. TIEMN LR L7,
BAEITEIND & EICFfEF CTldk< yr o
MOANT T LEHRIEL, INCEENRDFHN
VOLEURIETHAIEY T =B
R 5, FOBIZY o 3 ORREHRINERIZE)

BRI ERRACKE O
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. BRNEERB IS, $T-AHO E, 58
DATFOA RERAE Y OENEEIZI08~107
mol/. T Y (Kobayashi et al., 1986), EHD
E, MEEEICUTVVREETS R MR O 7 2 E S
ALY SERICEHNTWDEEZLND,
BERE two-hybrid ATIECT A hu o7
=2 MEMDH D 4-OHBaA i3 6 BRI CTEHF
MfE, BEMRE DICEESER L, DEY
E, &R UERICE CAMIC/ER Lz, Zhid
4-OHBaA 7% ER %4t L CH ZFMla K& UMk E #
ROVEMEIC BB A RIE L T D A REMRE V. &
%, Hx 2EOEREHET L TN TFETH
R

10°® mol/L @ 4-OHBaA % 6 B5[ CTH M
o B OB MR TEME S I RIZ LR35 DICH
L. 10° mol/L ® BaA ZBREI¥I & Fh L
VENT 12 BECHEBMROEED EF L
ro TRFHEMLRERICEID, vl
CYPIAL BEBE L TCWAZ ERnbhol, £72
v F® CYPIAl T BaA @& 8®<CE/ b F
nx EOBEEGERET S E 9 % A
4-OHBaA ThHEWVWHIT—F0H5H (B R
RKEF—F), F-t VORTREY T
3-OHBaA W ERFHTH DV HHELH S
(Giindel et al., 1999) , 4-OHBaA % 3-OHBaA
L EERE two-hybrid ATEETIXE BiIZ R b
Froyd=R MEWERLTNS, 2F0 U
2 CYPIAl T BaA B fA# x0T
4-OHBaA *° 3-OHBaA BAER L7729,
4-OHBaA OiEMEEF (6 BfE) L VEIRT 12
R IR MR TR MRS R L C & 2 ATRE M
MNE, 5%, BHihoRS S ETV. To
2ZBWT, BaA 7*5 4-OHBaA ~DE#HMT
bR TWAENERSNTH FETH D,

E. f&im
1. BAEvoazBAWCENERRES Y OFF

e B OB MRS MR EE OB FEIZ L 0 |

BEREROREELICHEIEDLZENT

o
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&7,

U H DA FT vA T, BFMRE
VBB MR OEMEZ T CidZe <, MlaEME
LEE T, Ve LA EIRWLEY
OERITMIREMN TIT <. AW <EL
TERTHDZ ENHB LT,

o alZBWTHTR b m RN
HLTRY, XR—=FEXATNAA L THD
Z e LT,

BEEE two-hybrid ¥ CT R b a7 U RRIEMEE
R L7 4-OHBaA (ZU B 2UZB W THT A
b oS AREERRO L, Ve aDFEH
MRk M EMROESEY ERESELZ L
DVHEIER LT,
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bocket
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Fig. 1 Schema of a transverse section of teleost skin with scales. The
teleost scale is a calcified tissue that contains osteoblasts, osteoclasts, and
bone matrix and is similar to that found in mammalian membrane bone.
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Fig. 2 (A) ALP staining and (B) TRAP staining in the regenerating
scales of goldfish. (ALP : Alkaline phosphatase, TRAP : Tartrate-resistant
acid phosphatase).
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Fig. 3 Positions of scales used in this study.
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Fig. 4 A representative stained-scale image captured

by an image scanner.
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Fig. 5 Maximization of image contrast.
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Fig. 6 Image binarization.
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Fig. 7 Correlation analysis between scale weight (mg) and
scale area (mm?),
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Fig. 8 Correlation analyses (A : scale weight vs ALP activity;
B : scale weight vs TRAP activity; C : scale area vs ALP activity;
D : scale area vs TRAP activity).
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Fig. 9 Correlation analysis between weight-correction method and
area-correction method. (A) shows correlation between

unit weight ALP activity (conventional method) and unit area ALP
activity (improved method). (B) shows correlation

between unit weight TRAP activity (conventional method) and unit
area TRAP activity (improved method).
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Fig. 10 Relationship between scale area and enzyme activity.
(A) shows relationship between scale area and unit area ALP activity.
(B) shows relationship between scale area and unit area TRAP activity.
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Dehydrogenase in the cell

Substanc NAD* Reducted form WST-8
Oxidized NADH 1-methoxy WST-8
form PMS folmazan

Fig. 11 Process of the reaction of CCK-8 (CCK-8 : Cell
Counting Kit-8).
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Fig. 12 Ratio of living cells by E, treatment.
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Fig. 13 Ratio of living cells by 4-OHBaA treatment.
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Fig. 14 Ratio of living cells by BaA treatment.
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Fig. 15 Ratio of living cells by 4-OHBaA treatment.
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