BhEs 1446

R A R ITENC B SR OEENZ SN T

o
il
&

W, s

5] H RSB

B B ANOMERBRENPKRZ UL 8L 2 T 0E L CRZWEERNL, BT 58F 20T
BH, DM TEN R I A2 8038\, ABFFE T, B4 C(BL T, VO) X ZEMIZ 0.3 mM VC + 300 mM
NaCl, 10 mM VC + 300 mM NaCl DRGSR (LU T, B A VC KSR B ISE 2L, 0%, BHEHH VC K
RO BHEK BIRZELF T DI DNEINERFTT 2L T, MERE R OBEUTIERARE 5L THD00ED
MBI LESE LT,

FEBRITIE VC 2B 72 R ZIRFEIZ725 ODS/Shilcl-od/od 7 b VY, IE G REE R Z BEZVERLLT-, 48 iR
BPGEIZTT, NaCl(150, 300 mM) e OVEHE B A VC KBRS DMEAFR 2 AE CHIEL | HhBRE L7z, ZORER,
RZEED 150 mM NaCl 2 T8 10 mM VC + 300 mM NaCl {2k 4 ARELF R 1T, IEFREL R THEICHED LT,

M#ED 10 mM VC + 300 mM NaCl \Zx59 5V 7 8z 1 HHIELZ#. NaCl(150, 300 mM) % O* 10 mM VC + 300
mM NaCl |2k} 95Uy 7 %% 7 HEIEL, Lick Ratio= (& FRAEDOV 7 %0/ (ZREKDV> 750 X100 (%) 12 THRFT
L7z, ZOfEH:, 10 mM VC + 300 mM NaCl % 08 100 mM NaCl Ti&, RIS EZRAGRO LN, FAREICE
WTHEBEENRSDER A 1372057,

1E5#Z > NaCl(100, 150, 300 mM) ., VC /K¥E#% (0.3, 10 mM) } VB E A VC KRR 9507552 1E L
7tk RIC7 v VC K ZARIBIZEATSHE, RIBROMIEZTTV Y, Lick Ratio DA T-72, ZOF5H, 150 mM NaCl
D FWHEHR T B 2RO T,

HEELCF U VT NaCl1(100, 300 mM) . VC /KR (0.3, 10 mM) 2 N VC & A B KIS 28 R R A T 21T -
720 TOREF, RZBED VC KR A RN VIR R T DIS BB IEF RO O L THEICED LT,

LU EDOFERD S, VC R Z W, BRI OIS DMK T 3203, BAEEHIZ VC ZEBRLTh, BIEEH VC KA
ROBEANTKT T DRELEITIINE T, D7 L BT VC RZFRHZEITD VO EPFUEIDO FH 0 S350 2 8
RS,

1. B

MR 1T, B2 CRRNOIEF M2#ER 5 ETX
EIRWE BT ThD, ARIL, R AN ~5
RHZET, BRI E ENA LT E D AR TR

LIREANEI DT ERATEZ5ISHILTVD,

FRIZ ARNOIRTVBRRZ UTZEE AILTRR 2T
VL TEORZWEERIL BT 5EE 200
TWD, T, IRTARE XL 25 DM ERB R DA
BLTWD A& BSHINL | BAFRAE &V o 7B s BN

LCNDZENEEMEE > TRY, ESRE R OB
RIS AR L . 2 OBRARIC LS 7o R R
BYEMENI T DM B Lo TWND, LINLe 3D, ED
VHEBEIIMETHDD, EOIINTEMITIZORELT
WDREREZREL, B TWDOMNTRE RS
TD, ZORAEFTEI T 570121E, IR RIS 5
REAFEN R B RO REICE DI BELE 5.2 C
WEDONRIATHZ LN THD, HEEE OPTE T HHF
FETIE, INETIC, BERBEBRZRXRZEBWE AT,
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ITEN 36 L OB E I R A1 T o CTX Tz, 2O
T, HENOAL Y AR Z BT, SRR AN TTHE
T5H2L B vXI C(BLF, VO RZEMTIE, VC I
R HRELFE AN, VC PR E TN, B
T DRI E DD DB HIE LT 40, Zhbo
FERS | MERBRRZBHPIL, FEICRZ LTV
W T ORI D AN B 25 T OS2 A Ay
LS BEITEZ LS TWD AR EN S 2
HND, T, HARR T, R BEROFETHED
AIIENRELTRBRIEPNFET 20T, B, B
RA FHEICL T R E R L O M TENC
TVWBDTIIIROIDNEB ZHE G TIEH DM, Z0F
KA FE R O H20,

ZIZT AW T, ERB RN G EN- B KE
TILE D IDFEFRL  FBEET 200 2 ORFITIEN
DIERB RO T LI BEINLONEID, BARRY
ZIE, R R B RRZRC, BN EEELBIZEDOR
ZUTEMERBEFRLEBI(RES AR ZMEREFK
WA L7256 BIEG A R ZMER R F KR
R BREREI T 55700859 528 T,
BRBROBRUC, HRBBEE L THD00 85085
MTTHTEE BRIE LTS, FEATIFRIZEB VT, VC RZ
DB T DR AR N A 2 LS T D A REMED
RSITNDIE DD, RHFFETIL, EREHR L L TH
I VCEEY EiFazseLiz,

2. ARAE
2.1 VC RZEHD1ES

FEEREMEL T, T MR bIER DS RAEL RN
THEE) D VC AT 2ZE0TET, VCAERLAR
LR ZIRNEIZ72D Osteogenic Disorder Shionogi (ODS)
/ShiJcl-od/od 5 #lilfEZ >~ (LA, od/od 7b) 9%

7o 2 TCOENIIE B D7 — (TECNIPLAST #1484,
3700MO71) [ZCEE L., JEPNIRE 23+ 1°C, 1B 45 +5%.

6~18 IFFHAHA, 18 FF~6 FEREHAD 24 IR BAREA 2L D
BB N CHERFL 7=, EBRBAMA E TIZIEATIFZE “~OFRIER

12, 2 g/l VC KRB LN VC K Z ik (AIN-93G  [E T,

HARZL 78 2 B HERESE CHE LT-, AMF5EIL.
g B K S B ) R B B 2 0 7&RE (No.2014
-17) DL EIETH T,

2.2 VC RZBFICBITHRIEER VC KBRITHT S
REAFERMDETA (48 BERE T HEIRE)

48 FREfE] JRRIUEICED B A VC KERICIES
TR (LUF, B S VCKEIR) (2 2B if %
Z VC RZIREBK OIEFIREEO Ty MZBWTHIEL .,
WARFT L7, FRICHEIR () 13 ISP TRELT )
DD ZHE IZE T DT ENHE S TNODLD T, K
BRCIE, ARy b3S SOl IR (300 mM) I3\ T,
OV HRN R ZIRRE TIIZEA T D2DMNE N EBRHEL
HIZ, EHETD VC IREDEEIZONTHRET LT,
od/od 7} 0.3 mM VC+300 mM NaCl 1IE# £ (n=6) .
10 mM VC+300 mM NaCl IE%#£ (n=7) & 0.3 mM VC
+300 mM NaCl KZ# (n=7)10 mM VC+300 mM
NaCl KZHE(m=8) D 4 FHI3T L TDAT Y a—)b
(Fig. 1 A) TEBRZITHIEELIC, &T7 v O H DR E,
BREBIUOHUKEZIIEL:,

FEBRA 1-18 H: KZEHIIIZAREAK (DW) ., EFEICIE
2g/l VC KV Z R CRRLT,
FBR A 19-20 B: 2B O K ERURRER FEH] 9572

2, BEEZ DW O A% JHTERLT,

(RZEETIZ, 20 HE DW BERSNTNDIEITARD,
VC RZIRREIZATT D, )
FEBR A 21-22 H: #2300 mM NaCl & DW % JlT

E=vaN Byelt
2Bk A 23-28 H: VC /K¥HR (0.3 mM X% 10 mM) (Z 300

mM NaCl 2N 7= e & A VC KRR E DW & R

TERL,

FEBR A 29-30 H: #2300 mM NaCl & DW % JlT

E=vaN Dy/elt
WIE B L O 715 JIE DR, BB C LD AT

ZBHT20 24 s ] B ICAE A DIRDONLE Z ATV R T2,

T = 2F B R (%) (=B FHK IR IR - R

#X100) LU TREEL 72, A EZEREICIT paired r-test

Wz,

F, EREOFEBRITNZ T, EHFIRIECELISS 150
mM NaCl{Zxf DR 443 VC R ZIZE>TET DD
INEIMHIRDT=DIZ, BID od/od T b (n=4) D VC KZ
Al #% TORIEHIZ RT3 DM I 2% AR D T IEIZ KV RIE
L7,

-218 -



A Measured items: B 300

DW NaCl VC+NaCl NaCl g 250
yC vsDWvsDW  vsDW  vsDW S 200
deficient e e T = 150
Deficiency |y gt 2100
group |DW onlyi = 50
Nommal | i i 0
Normal | et ——— 1 5 9 131721252933374145
group | 281 VCi i i Experimental period(day)
solution i i :
........ @ tasssssss fissssssssssssssssss' Yesssamad P NOI'HIEI[ (03mM VC + 300mM Nacl)
1-18 19-2021-22  23-28 29-30 — Deficiency (0.3mM VC + 300mM NaCl)
Experimental period(day) — Normal (10mM VC + 300mM NaCl)
— Deficiency (10mM VC + 300mM NaCl)
20
*
Cs D 0o ||
:4:'.' 15 Q
= =1
5 10 5 80
W - n.s.
£ 2 60 L
= B 2 40 [ ]
1 4 710131619222528313437 & o
Experimental period(day) E .
= Normal (0.3mM VC + 300mM NaCl) 0 — ——
— Deficiency (0.3mM VC + 300mM NaCl) 150mM NaCl 300mM NaCl 0.3mM VC + 10mM VC +
— Normal (10mM VC + 300mM NaCl) = 1 .3’"[")&12." Saich el
— Deficiency (10mM VC + 300mM NaCl) | ®Norma eficiency
NaCl 0.3mM VC +NaCl NacCl NaCl 10mM VC + NaCl  NaCl
- vs DW vs DW vs DW -~ vs DW  vs DW vs DW
S\ —_— —-— e\ — —-—
= 70 T 70
g 60 3 60
5 50 | z 28 : L
= 40 = Hok
g 30 . i g 30 o~y
£ 20 s 20 ]
10 | £ 10 —
£ 0 ok 2 0
- 21-22 23-2425-2627-28  29-30 = 21-22 23-2425-2627-28  29-30
Experimental period(day) Experimental period(day)
[ ~Normal ~Deficiency | | +Normal =Deficiency |

Fig. 1. 1TE=2M) 926k (48 BEH] JHE) 07 mha—/L (A, VC; B4 C/KIATR, DW; ZRR7K) . B4 C(VC) RZRE
BIOEFFEOKRE (B) BLUHE AR (C) DHER, 48 FF#] IEIZHITD VC RZEFLIEFEED 150 mM NaCl, 300
mM NaCl, 0.3 mM VC+300 mM NaCl 33X 08 10 mM VC+300 mM NaCl (253 2rE4:M: (D, mean = S.E. paired r-test,
*:p<0.05, **;p<0.01) 3L 0.3 mM VC+300 mM NaCl ¥ (E, mean=S.E. paired #-test, **;p<0.01) 3L 10 mM VC+
300 mM NaCl £ (F, mean £ S.E. paired t-test, *;p<0.05, **;p<0.01) (23T DRELFLDOHER (n=6-8) ,
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2.3 VC RZEFIZHITHRIEEHE VC KBR&RIZHT S
10 FE) v 8D RIE
2. 3.1 od/od 7> VC RZH#E (n=6) LIEHHE (n=6)
D2 BT T2, EBRE 1-8 HIXMEHZ 2 g/l VC A H
RS, FEBH 922 Ho 14 BRI, EFEECIE2 gl
VC KigiE ., RZECIE DW 2 2R0UT-, Fi< 325 A
23-27 HO 5 B, 1 BIZOX 10 20720, Vo 7808 E
HEENT, BT 2 g/l VC KIEH A, KZRET DW %
R FOIZFRAA TV, R A 28 HIZDW BL0 10mM
VC+300 mM NaCl (Zxf7% 10 #EV 78a e LTz,
FBRA 29 HLEIE DW BI O FE/KIAR (100 mM
NaCl, 300 mM NaCl, 10 mM VC+300 mM NaCl) |25}
T5 10 BV 78 & e LT, EBRBIE T, w7k
DOEFREBABIE, AEBIOEREL & ANEL:,
TEE AR CHUKBR R 2 DB M LD B A BRI,
DW LIS DIFHZIZ OV TIE, Lick Ratio= (F- /KR D
Vo 27%0) / (DW DY 7% X100 (%) (BT LI AT
ol BEAEMEIZIL, Two-way ANOVA %\, [£5r
HxBf] TEREZRDIEEIE., post hoc test &L T
Tukey @ HSD 1A T MAREEITo72,
2. 3. 2 IEFIREED od/od Tk (n=14) % 24 FERTHEK T
IZBE, B2 OTYMIRLT 1 BIZHOX 10 57200,V
V7 HELEEN T, DW 2T 8912 5 H EFIE1T-
7o, EERH 6 HIZDW BLOEFE/KENR (0.3 mM VC, 10
mM VC, 100 mM NacCl, 150 mM NacCl, 300 mM NaCl,
0.3 mM VC+300 mM NaCl, 10 mM VC+300 mM NaCl)
X2V 78 (10 B ZRlELTZ, 2Dk, RL7vh
(2 2 R DW OA%ERL, VC RZIRREICEATSE,
RZHTEFERIC 5 HHOFNRZTT>7-1% , FEROASHLK
WIREB LN DW 12332V 7% (10 o[ Z2HIEL 7=, U
w7 HH 5 Lick Ratio AR L | A EZMEICIT paired
t-test & V2,
2.4 VC RZEOEBIEKIIHT I EREEFEDE
(10 2 EZHRFEIRE)

EFIREED od/od Tk (n=4) %, 1 B®H7-D 10 53D
TIREPUEDRNIREZ 5 BT o7z, FEBRH 6 BT, 10 4>
M IR (100 mM NaCl vs DW) 217V, BELfF =R %
Kdiz, D120 HE. DW & TERL, VCKZIR
REICRATS W15, RZATERBRIZEIREE 5 ARATV,
WEAT A RD T, 10 43 [ IRBERUEOFHAIFIL, Rv

DEREEZ 1 HnTEICEH LT, AEZEREICIT

paired t-test & FHV M2,

2.5 VC RZHIZHITS VC KiBHK. BIEKBLUE
IBEH VC KIBRICHT HRE (BEARE) IS
BT

od/od 7 VC KZHE(n=6) LIEHERE(h="7) D 2 B

W, IERRRICIE 2 @/l VC KRR E . RZEEZIZ DW

% 1435 A B BEERSE, &5 O8I MyL

v —/L MY A (50 mgkg) B F T, RE I =a—L

ZHEE L WIEITHEWE M SRR I B 2 Ridk LT,

EIZH 0.1 ml/ FPO¥iEEH T NaCl(100, 300 mM) , VC 7K

FiE (0.3, 10mM) BLUOBHE S A VC KiEik (0.3 mM

VC-+300 mM NaCl, 10 mM VC+300 mM NaCl) %7 30

FOMAELL . YEv% 21T DW 2RV, AEZEREICE

paired t-test 2 FH\ 7=,

3.# &
3.1 VC RZHVMDARELFLUVEREEE

KZEETIE, SEATHFZE O RIBRIZ DW & 2R L TbAY
2 HLAREIZ B W TR E O (Fig. 1 B) BLUOEEE
DY (Fig. 1 C) 3aBd b,

3.2 VC RZBFICHITHRIEEHR VC KBRIZxTS
FE 4T 3R (48 BEfE —#REIRIE)

150 mM NaCl (23 DmgaF31%, EHFREE (VC Rz
Al EH | REZIRAE (VC RZ1%) DI 3 BIKD =T
(p<0.05), [EFFEERZHEZ T 5&, 300 mM NaCl
BLY0.3 mM VC+300 mM NaCl (2% 9 BRERF R,
BEEERBOOIIZD-T2(p>0.05), LAL, 10 mM VC
+300 mM NaCl (T3 DR 473 Tld, IEFHEL LT,
RZFEDERBINED -T2 (p<0.01) , T2, KRR
T OMEAFREE LT D&, MAFILIZ, 300 mM NaCl (Zxf
T HHELFERE 0.3 mM VC+300 mM NaCl (Zxhd ArE4T
FOMFB L300 mM NaCllZxi42rE4F L 10 mM VC
+300 mM NaCl (ZxF 3 2R 4F RO RMIH B =N DT
(42 p<0.01), LA>L. 0.3 mM VC+300 mM NaCl {25}
JHRELFEFRLE 10 mM VC 300 mM NaCl (2% 9~ DRE4F5R
EOROAEEIT, REZFHOHRTRDLNIZ (p<0.01)
(Fig. 1 D),

FBRH 23-24 I35 0.3 mM VC+300 mM NaCl
(KDL RIT, RZRETIE 37.0%(£S.E.5.3), IEH
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BETIE 34.2%(£S.E.5.9) Tilizr OMICHEZITRO L
N> 7= (p>0.05) (Fig.1 E) 2%, 10 mM VC+300 mM
NaCllZx 3 DR8I 2Tl RZRED 17.5% (£S.E3.1)
EFHEED 29.9% (£S.E2.7) T, W& OMIZA EEDG
HHTZ (p<0.05) (Fig.1 F), 300 mM NaCl (2% 958
IFRAZERRA 21-22 ALFEERA 29-30 A THET DL,
IEHBECIIABEEITRBO LN -T2 (p>0.05) 28, K
ZHETIL, IR THRENA BT/ NESD =T (G p

Z%II VC
2¢/1VC DWonly (14 days)
Training
E——

AT

1 4 7 101316 19 22
Experimental period(day)

[+Normal =Deficiency|

A Normal

Deficiency

[N V]
wn O

—_— —
S W

Volume of drinking
solutions per day(g)
o
o

C N I 2g/1VC
.Or,md 2¢/1vC DWonly (14 days)
Deficiency = -
= Training
20 —

Volume of daily diet(g)
o v o

1 4 7 1013 16 19 22
Experimental period(day)

[ #Normal =Deficiency |

300mM Nac(Cl
120
e 100 W
é 80
% 60
2 40
20

28 2930 31 32 33 34 35
Experimental period(day)

[®Normal eDeficiency|

<0.01) (Fig. 1 E, F), &7z, 10 mM VC+300 mM NaCl »
FERIZHU T, EBR A 29-30 H D 300 mM NaCllZxfd 5%
BB =RIL, IEFREL LN TR ZEECIIA BT/ NS T
(p<0.01) (Fig. 1 F),
3.3 VC RZBHIZHEITHRIEEE VC KBFBRIZHT S
10 B v

FEERII P O EFBERB IR ZEET v OB TR,

AEBIOEAEREIIMIIRL (Fig. 2 A, B, C),

2g/1VC
B Normal g‘ ]

. 20/l vC DW only (14 days)
DeficiencCy s B aining
—~ §(5)8 :leaﬂre
:

& 150
= 100
= 50
)

2 0

1 4 710131619222528
Experimental period(day)

[+Normal ~Deficiency|

D 10mM VC + 300mM NaCl

120
100
o
E 70 w
= 60
2 40
20
28 29 30 31 32 33 34 35
Experimental period(day)
[®Normal eDeficiency]|
F 100mM NaCl
120
NI = S
E 80
P 60
2 40
20

28 2930 31 32 33 24 35
Experimental period(day)

|®Normal eDeficiency |

Fig. 2. 432 C(VO) KZHE(n=6) LIEHTE (n=6) D 10 BV 7 IE FEERIZ 1T 528K (DW) & 2 g/l VC KK
DOfRAE(A), KE (B) . BEIOERE (C) OH#ERE, VC KZHE(n=6) L IEFEE(n=6) ® 10 mM VC+300 mM NaCl
(D). 300 mM NaCl(E) 33X T 100 mM NaCl(F) 2545 Lick Ratio= (K FEIEIK DOV~ 735%) | GREEA DY 750 X 100,
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3. 3. 1 EFBLRZEELDORT, DW 12332V 75K
ICHBZITRO L2150 D (p>0.05) . 10 mM
VC+300 mM NaCl 3L 100 mM NaCl (2% Lick
Ratio ClE, MREFIC EZRDBBDOLNTZ, LinL, FAL
REIZBWTIIA BEEZ RO HFEER B 1377 7= (Fig 2
D, F), %£7=, 300 mM NaCl {Zx}9"% Lick Ratio Tl lif
M CHBEREDRITRO L2 -7 (p>0.05) (Fig 2
E),
3. 3. 2 FEBREFTSTZIRIEDH D, 150 mM NaCl (259
% Lick Ratio D7, IEFRAEL K ZIRREL DM CHEZ
DD (p<0.01) (Fig. 3 A),

A ns. nS. NS x%x ns. ns. ns. B
0o 0111 00O M N
100 -
2 80 <
= =
& 60 g
= 40 M.S. 5
= n g
20 3
0 .- g
r
> S @QAQ‘ = =
§F&§EFFissss =
S N '§ § S Q"Oﬁ:’? $§5§

%
[ ®Normal ® Deficiency |
Fig. 3. 10 MUy ZHRIEEIC
paired t-test, n=8-14) , FRFH (10 43[H)
*+S.E. paired t-test, n=4) ,

THRIEICE

3.4 VC RZBIIHITHBIEKICKHT HRERFHICKT
BHEEITFEDEHA (10 2R ZHRIRE)

100 mM NaCl [ZXFJ 2R84 R 13, IEHRHE 75.1% (£
S.E.A43). KZHHT 78.5%(+S.E3.4) THY, Wi DRI
HEZTRDOLN2D T (p>0.05) (Fig. 3B),

3.5 VC RZBFIZEITHRIEEH VC KBFRIZHT S
BRARAE (SR iR IC B R AT

R Z#£ 100 mM NaCl, 300 mM NaCl, 0.3 mM VC+
300 mM NaCl LT 10 mM VC + 300 mM NaCl (2%
DISEAEITIEFBEL L TR BEITED) 72 (p<0.05) 23,
0.3 mM VC 8L 10 mM VC TIXHAEZEITRD LN
o712 (p>0.05) (Fig. 4) ,

n.s.

80
60
40
20

Normal Deficiency

BIFAEFREIOE I C(VO) RZFFOEFEREIZ 9575 (A:mean*S.E.
175 VC RZEEETEFEED 100 mM NaCl (2% AR 47E (B : mean

*
*
2
~)
[<*]
2w 1.5
o |l
20
=% -+
=
[
&7 05
=~
3=
= 100mM 300mM 03mM mmM 0.3mM 10mM
NaCl  NaCl VC+ VC+
300mM 300mM
NaCl  NaCl

® Normal ® Deficiency

Fig. 4. E43 C(VO) RZ T vk (n=6) BLOEHERE (n="7) (281 D5 RIS ZE (mean = S E. *: p<0.05, t-test)
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4. % &
SATHFZEClE, 0.3 mM VC /KIAIRIZBIELL F ok

TH BRIV TRV ATRENE, 10 mM VC KR Tl

SRR BN TSE PRI, REL TFRImES
IWCWDHATREMEAIRIE LT 9, AFFEIE. T RaskEL T
JEIL TR THAD 0.3 mM VC KRR SUE-REL T
JEENIL TWDTHAD 10 mM VC ZKIEIFIZ 300 mM NaCl
)1 i 3 SRV O/ el W N S e R 1 e
M, VC R ZHi# CEAL T DDOMEIDEFIRDET,
BERBRLBIT DEEOHEROZENZ W THLNIL
JHELTZHDTH S,

48 R OB IUEDR R, EWFEE R ZHEEOM T
300 mM NaCl (2% 2B AR ICH B AITRO b
S72H3, 150 mM NaClIZ k4 DMEAFRIT R ZHED T A
BT LT (Fig. 1 D)o ZOZEND, VC RZ D
WRIZ 3 DI AP E ~ DR T DR IZ L > THRRD
AREMEAVRIBS LT, ZETIZ, Fx 13 0.3 mM VC K
RIS 3 DI AF R IR ZIRRE L IE AR REEHITHY
50% TV, MEERICEN RN EZRE L 928, 03
mM VC+300 mM NaCl |25 AREAF-RIZBW T, [l
BERN A B 21372, TR 35% Th -7 (Fig. 1 D), LA
LORERNG, VC RZUZBEbL T RENE AL

0.3 mM VC KIEHRIZK 3 DB I LS R E 72 &

F72. VCKIFIFIZ 300 mM NaCl 238 5 & VC KRR
BURIZH T2 D L0E Z OREAHEDME T 52 D5
Meipole, ZOZEIE, ZyMRHEL TR TER2WTh
%9 0.3 mM VC /KIFHZIZ 300 mM NaCl Z§shid4-5&,
BRDT % 0.3 mM VC KR AAERIL =2 81272503, 20D
WROTHM0BH -T2 TH, VCRZ T ME 0.3 mM
VC KR ZELFLIRNEW) ATREMEZ R L TV, 24
I, FEATIFZEIC VT, VE RZ T 828 0.3 mM VC K
REBRLTH, IR ZARENDRIE Lok
0% &I 5L, 0.3 mM VC + 300 mM NaCl ZHEHRL7-&
ZAT VC BMENIZH 2Tl TSN AR TRz, 2D
BE 3% RS ST= DD LIV, Fi2, SEATHF
ZE0D 48 IFfH IFERIUEERR T, 10 mM VC /KIEIKIC
X ORELFERIT, VC RZIRABICHaD & — BRI
LHTlmE OLIR RKZHED 10 mM VC+300 mM
NaCl (ZX] 9 DM RIT, IEFHREE LR CTHEICREDL
(Fig. 1 D), TeLAHMDFERIZ/2 o7z, ZOZEIE, 10 mM

VC KIRRIZHER A 2975 300 mM NaCl 2 &4 A S8 5L,
VC N RZ UTZRHIIARLEEL L TEAF T AT D VCIZ
%I HRER A B A MHIL 722 82 R L TERY, VC K
ZHE, BEIIRZ LT VC 2@ JUEIT 2T H0EL T
B E 2O L AMB AT B L2 EIRL TV,

Z D 48 I RO 7 b= —/L (Fig. 1 A) 12,
—OREREHRAEVDRDD, EiUL, VC RZIFFICEE
KEEBIZRZ UTZ VC BRI 5E, BRI S A RZM
FRR FRKEIRCRIEK B IRZ BT 280127250,
Thebb | HRAE S E LT R R 4 & T
WHDIMRFTHZETh D, WRHELFEHEL, DR
MEERLUIZ%., BAOE ST RN FEEL -5 A1
ZOWEDOWE FHNOEL T A TERT 2 X91275
ZETHY, KR LN H O PG HAH A FEH LTl
FDLDTHHEEZLILTND, Bl 2L, MET I BED
AVaA U RZERMEAE TO7yNIHORIAR A %5
Z IRWNTAY AT B NR T RICYVE L X
BIOWIRIR B 2525, ZD%., WTNOEKAE T
TIHREIIETHARDE B OWE T ZEAVREN TS
Dy Ziud, MIET I EED K ZIZE DR NED IR AED
DIERRIIRSTRFANEIEL TWHEXIZE- 2 bz B
DOWRERZ TNZZEEBERL TS, ZHETIZ, od/od
TR VC RZIEIZ VC /KIEIRAZ RIS 22 L4
HBLI 49N, HL, 20 odlod 7 R3S VC R ZRHI RS
H VC KEEHREARIL | WRMEL 7 H 285 T&5DT
HIUE ZOFERIZEWT, RIEAE A LR ZHMER
FHKIKIE THD 0.3 mM VC+300 mM NaCl, 10 mM
VC+300 mM NaCl <300 mM NaCl HL{&7e & Dk 5
T DR TOUHRII T DMELF=3E R H 23 H LARRIZHE
MF21 T THD, Ll #EREL T KZHED 0.3 mM
VC+300 mM NaCl, 10 mM VC + 300 mM NaCl |Z5%}-4
DUEAFRITER A 23 B LIRSS, £72 300 mM
NaCl HYRITxF 9 omgar=b FEHR A 21-22 0 L~
H 29-30 H CEIIN9 D2 L3720 7= (Fig. 1 E,F), ZDZ
LMD, VC RZEW DA 5 AT2 VC KT IR Z AR
THRME FER) Db D~DOWELHIIERE T kx5
TR E LT R R g 4 23 1 3 e b R IR 1S ° %
TUVVRNZEDRIBS LT,

AR D 48 FERH] “HGRIIEDO FZBRIL, FTal TR 23 |
ETBGNE ) O 25 ATERERTHY, ZORE Rk
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Summary

The aim of this study was to make clear how the animals choose their deficient micronutrients selectively.
For this purpose, we investigated how the rats change their feeding behavior and taste nerve response when they
lack vitamin C (VC). For that, Osteogenic Disorder Shionogi (ODS) /ShiJcl-od/od rats which cannot synthesize
VC were used. Methods and results can be summarized as follow; (1) When the rats were deprived VC for 20
days, the preference ratio for 150mM NaCl, and the binary mixture of 10mM VC + 300mM NaCl solutions in
VC-deficient rats were significantly lower than those in normal rats. However, there was no significant
difference in the preference ratios for both 300mM NacCl and the binary mixture of 0.3mM VC + 300mM NaCl
between the deficient and in normal rats. (2) In the lick test, there was no significant difference in the number of
licks for all tested stimuli between deficient and normal groups except when 150mM NaCl was used. (3) In the
electrophysiological experiment, the chorda tympani nerve responses to 100mM NaCl, 300mM NaCl, 0.3mM VC
+ 300mM NaCl and 10mM VC + 300mM NaCl were evaluated. Responses were found to be significantly lower
in VC-deficient rats than those in normal rats in all treatments. However, there was no significant difference
between the responses to 0.3mM and 10mM VC only between deficient and normal rats. (4) Behavioral study
was also used to investigate whether salty taste works as a conditioned stimulus for the conditioned taste
preference, the VC-deficient rats did not generalize pure 300mM NaCl, even if they ingested 0.3 or 10mM VC
solution tasted with 300mM NaCl. The aforementioned data shows that; (1) The preferences for these tested
solutions may not be increased even if the taste nerve responses to all tested stimuli that contained NaCl were
decreased. (2) Salty taste may not work as a conditioned stimulus of the conditioned taste preference which

elicited by VC as unconditional stimulus.
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