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Table 1 - Indices of calcium metabolism in the three groups before and after 1 year of treatment. Initial values
are given as mean £ 1SD. [ntegrated values obtained from examinations during the treatment period are given
jn per cent (see text). Furthermore the normal levels in premenopausal women are given (mean £ 1 SD).

Mcasured D, 1,25(0H),D, - Placebo Normal values in
variables ( 50 pwg/day ) la-QHD, premenopausal
{0.25 pg/day) wotnen

to change % to change % [ change %
S-calcium
{mmol/1) 2.3840.06 ***[03+ 2 2.4330.06 **103+ 2 2.4510.07 [00% 4 2.37%0.07
S-phosphate
{mmol/1) 1.09%06.11 105£10 [.23+0.11 102+13 1.13+0.11 103£12 1.2810.16
S-alk. phos.
(Us1) 165+ 47 9615 142+ 28 111423 1754 59 99%I9 1254+ 34
U-calcium
(mmol/
mmo! Cr) 0.65£0.15 ***145%41 0.581+0.19 **116+31 0.67+0.16 118427 0.19%0.18

= p < 0.01; ***=p<0.001

Table 2 - Concentrations of vitamin D metabolites in the three treatment groups before and after 1 year of

treatment. All values are given as mean = 1 SEM. Furthermore normal levels are given (mean).

Measured variables Dy 1,25 (OH);Dy/ Placebo Normal
{ 50 ug/day ) (0-121:15—3;1/5);” values
to ty B L lg G

250HD,; {ng/ml) 1342 **48+2 2514 2614 2414 2243 29

24,25(0OHY:D (ng/ml) 19102 **6.2+09 3.6+0.7 3.7+08 29404 25105 " 2.8

1,25(0OH),D (pg/mi) 2842 3044 2443 22+3 2913 29+4 30

** =p <00l

Table 3
Serum biochemistry values after treatment with placebe or vitamin D in controt and vitamin D-treated groups*
Week -2 0 2 4 6 7

25(0H)D (ng/mL)

Control group 17.5 £1.7 200 £20 195 22 193 £2.1 189 £19 189 £23

Vitamin D.group 143 £2.0¢ 162 £1.9 238 £22% 294 +29% 315 £2.2% 320+27%
1.25(0H); D (pg/mL)

Control group 282 22 129 x24 267 24 269 420 254 +29 247 +2.1

Vitamin D group 28.0 2.2 244 +£23 294 +2.4 292 +2.1 252 23 275 +3]
PTH (pmol/L)

Control group 6.76 +0.99 592+0.58 558 +0.46 5.62+0.69 504 +0.56¢% 4.38 £0.5311

Vitamin D group 8.96 + 1.56t 6.5 x0.58 573+ 0.43t 5.30 £ 0.44¢ 4.51 £ 0.45¢ 417 £046 t
BGP (nmol/L)

Control group 0.95+0.16 0.86+0.16 0.84+0.12 090+0.14 £.02£0.14 0.81 £0.10

Vitamin D group 0.90+0.10 0.86 £0.10 0.81 +0.09 098 +0.10 100£0.12¢ 072 +0.12
Calcium (mmol/L)

Control group 1.21 £ 0.01 1.26 £0.02 122 +002 1.24 £ 0.02 1.25x0.01 1.27 £0.02

Yitamin D group 1.25 +0.01 1,26 £ 0.02 1.26 £ 0.02 1.21 £0.03t 1.27 £0.03 1.30 +0.02

* Y £ SEM.
t Significantly diflerent from week 0, P < 0.05 (paired 1 test).
1 Significantly different from control. P < 0.0001 {paired 1 test}.
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Tabled Vitamin D

Recommended Therapeutic Toxic
Intake Dose Concentration
10 pg/day Infants 75 pp/day Acute: 25 - 75

na’kglday
Adults Chronic: 250 - 12,500
3,750 pg/day pg/day

Therapeutic Uses Toxic Symptoms

Prophylaxis of rickets
Hypoparathyroidism
Adult osteomalacia

Acute:
Anorexia, nausea,
vomiting, diarrhea,
headache, polyuria,
polydipsia .
Chronic:
Weight loss, pallor
constipation, fever,
hypercalcemia,
calcium deposits in
soft timssues .,
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Table 6 Vitamin K

Recommended Therapeutic Toxic
Intake - Dose Concentration
Easy to meet needs 1-10 mg Infants: 5~10 mg/day
by diet and gut (ip)
bacteria synthesis. Premature Infants:
10 mg/day
Suggested intake of Adults: Essentially
70-140 pg/day. nontoxic.

Water—soluble Menadione is toxic at 5-10 mg dose level.

Therapeutic Uses Toxic Symptoms
Bleeding associlated with Infants: Hemolytic
Vitawmin K deficiency. anemia, hyperbiliru-
Biliary obstruction or binemia, kernicterus.
fistula.
Malabsorption syndromes. Premature Infants:
Hepatocellular disease. Kernicterus.

Drug induced hypoprethrombinemia.

Water-soluble menadione can produce anemia, skin irritation,
polycythemla, splenomegaly, renal and hepatic damage, and
death. Also implicated in hemolytic anemia, hyperbiliru-
binemia, and kernicterus. Menadione can induce erythrocyte
hemolysis in individuvals with genetic defect in glucose—6-—
phosphate dehydrogenase.
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I UEQRSBICET ATR -BRIRSROKRIREREME-

MEEE 43I UVEKBIESEOS v MHBRARBEMNERS > /{oH a-tocopherol
transfer protein (aTTP) @# /o B MRNA RBRRWFEShHI L.
F7o. RIBEICIEI MRNA RIIMMT S 2L, bbb, ENae-Fa3T7x
O—IREZ—ECHSTIRNBRBNTFET S LB LA,
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E4 = VERINBLERZRET L.
TU—STHANLBEICIYSIEEISH
ZEARERBICHUTENEARESS
Z5hTws, £ X VEQRMBAYE
Rk s /808, a-tocopherol
(aTTP) MRAESE
NTEEBATOBWR L ATALANBEHAT N
DDoH Y. A, BETL URKREICIF
E& I VEEPE<HBEELZZ/LTE
B|BHMEEL. COERBENaTIP 20—
K 2BEFOREFVREATHZ &N
HENITENTHLEIEE, ESIVEDK
NHEEZRETSEFELELT. D aTTP
MRELITEEZEHTVWD, £/=, B
TREECBOMGLEBEOTFHOLDLD
B4 JERSORMAXEHERT - AN
FET BN, FARTIE, «TTP HEE
RTOES I VEREZRETHEFO~
DTHBELIE, EY I VENKEICER
SEh-i. tOREBAELTaTIP

transfer protein
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a) E¥ X2 VERZ - BBV A

-7y O
DA AT—FMESy FRAETDEL
2 VERZRE, arbO- )R-
a-tocopherol 50mg/kg) LV ES
= v E % {t B (dl-a-tocopherol
600mg/kg) (T T2 OEMEBAT L &
bOERWE

b) aTTP IR

(1) aTTP & 22/8 2RI (Western Blot

Analysis)
I—-FAREEBLES Y b EHTE.
B LIFRZ buffer A (0.25M
sucrose, TmM EDTA, 10mM Tris-
HCl , pH 7.4) [CTEMULIRYHL,
EeMICHTIL., 2.3 B0D buffer A
EMATCHRG A bLE, RED
F- ME#%E 10,000 g 12T 60 5=
O UM R E S £ H% L., SDS-PAGE



Enw=bOotn—-REICEER,
CORZHaTTP T/ 20~F Itk
ZMAWLT Western blotting ##70y,
RPETNDIVTARAT 79— L
SELEVYFRITOR 2 "tk
incubate EHREN Y77 —ICTH
BEEE. 2 RAGKBLUREN YD
7 —{3 Bio-Rad RO HDE L e,
(2) aTTP mRNA %3] (Northern Blot
Analysis )
Zw b B KL Y acid guanidine
thiocyanate ;&1Cd V) total RNA %38
HiL. total RNA 10ug# Q.1%7H
O—XRFIVICTHBLF 1O RICK
EL/, total RNA 280+ 108
% 60°C, 5XSSC. 50% RN L7 Z K
@D EF#H T 5X Denhard's solution ,
250 1 g/dl salmon sperma DNA,
01% SDS, 50 mM  sodium
phosphate(pH6.5). L UEHL 7=
cDNA 2707 L LTHMABRIC
INATUITA ¥ 3 &iT08, 7
O0— 7 OEi#3 random primer j&IC
TiTole NMMTUSTAEL 3 %81
oletA4 0 EEZER, 2XSSC.
0.1%SDS BRICT S iz 2 @, &
HIZ 65°C, 0.1%SDS FRIZT 20 &
BABULNAFA AT FSAH—
CTEEHR LA,
c) MBESIVEDHUE

(1) mig
6 BROBBHRISANY RO LE
L LTHZmEE 0.5m #88&
JIZEY, 0.27mM @ EDTA 254
EY BNy I77—, 6%nrdo—
WVITE/=)@E&E 0.5m |4MA
S, AEYHEEILT 0.2% a2~ T
&/ —IVEkE Tml MARET S,
60%KOH = 0.2ml A&7 AL L7-1k
NFHICTHELINARLS 93>
Lic®&Is/—IICEERL. BRI
FIREBEREFLL HPLC ISTa, v
-ha7xO-NERMEL. HPLC &
HiZHh S A IRIKA RP18 (250X4mm).
BEE : X ¥ /=) 7k 7 NaClo,
(10007277, v/v/w) TH5,
(2) FEPES=VE
ULB/NS w77 —ICTEF S ICHT A
ERVHLULKRES 27404 Xk BN
Ty 7NEBICECTT . #
HUMELL, Boh/izBIEFER
REHEUTERDLE,
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a) MFSIVFRFESIZIVERE

R-TKRT &L, EPIVER
ZTHEIYMOD=ICHERNES L
UHiE$PEST E SERETL.
E4 3 EBETIIIEmL 7,

b) FRF aTIP EBE LK « TTP
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mMRNA & B (CEQRRIIFI = hiz,
&I ERZABTIZaTIP mRNA
ORBIEMLIN, o« TTP ZEEOR
WFarbo—J&ER>AD .

D. #8

E# 22 E/PBTHRIREN, 02
sOVICEBFAENE,. FRISELN
%5, RN TaTIP ICL>Ta-+3
R EEREN. VIDL &£ BT
MEFPCTHEND, TP LBEETE
BHhoBMO I T O-NEEES
<PEARICHEHZEZhAEEZoN TS,
ERPRKEOESEZY E ZEQOEDRLT
HMEFTILABEOIBUECERTS
SEFETFRVN,. Thide-TTP D%
RENOBRIKED-H, ARl +b3T
A=)l ST H D, Fre,
REMHES S Y E REZEQEETIIED
#EELAEa-ba7x0-)I3—BIRIR
k. NMPREISRCETT S,
Lo T, oTTP Ha-F3 70—
NOMEPREEZHIFLTVNDIEERS
n, 61, SEOHARTHLIhD L
SICEFYEV E RZBICIRe-TIP @
mRNA ORAMEMLEY, XBED a-
P37 20~ NAESHICEFRP-TTP

D& 8T mRNA ORBHET LA
&R, o TP BOMRIGENL THEHN o
-haAT7IA-NBE-ECHIFTTIH
BN ET I LEFRBLTNS,
In vitro DR TIZABEICAKBIERBILE
NEELAVWE, SREQe-ba7x
O—JLit pro-oxidant & LTERT 3
BEMASERENTWS, £&TIEAE o
-haATz0-AREICKY. BERER
EHRELTHEEEREL/-BRIIH
ENTWROS, TOREBIBILTOMR
WICERLTWASHEEDLH S, FHRA
BERAa-F37xO0-NBEZHEGTS
o-TTP B&Ma-ba7x0—-)ICkD
TEHEFOBRELANTREEATNS
ZEERLIEBDTHS,

E. &5

E4 2 E RZHYOFRTIIEAA
DEF I E MYAHBRECEST S a
TTPMRNA 718U, E4 3 E #{kEh
MTILa TTPMRNA BLUERFEMT
BIEDHBALE, COZEIFEEAIC
RESIY E E—RICHIFTT IRELST
ETBHLMTRLTNS,

F. BIRR
1. BXRER
1) Kim, H-S., Arai, H., Arita, M., Sato,
Y., Ogihara, T., Tamai, H., Inoue, K,



Mino, M. (1996) Age-related changes Tamai, H. (1998) Effect of o

of a-tocopherol transfer protein tocopherol status on «-tocopherol
expression in rat liver. J. Nutr. Sci. transfer protein expression and its
Vitaminol,, 42: 11-18 mMRNA level in rat liver. Free. Radic. Res.
2} Kim, H-S., Arai, H., Arita, M., Sato, 28:87-92

Y., Ogihara, T., Inoue, K., Mino, M,

Fz-1
ERZ E &1t aArka—i
%z £ REpg/dl 91.7+11.4 2270.9+£405.5 869.8+54.0
MmiEEEEEE mg/dl 277.3+18.6 251.7+18.9 261.8+12.6
37 E/#REE ma/g 0.4+0.1 9.1x1.7 3.3+0.3
BFlER E ug/g prot 3.6x1.9 133.5+44.2 38.1+16.8
M=+SE
&1 VE ~ VE
depleted Control repleted
a) 1 2 3 4 S 6 7 8 9
30 KD = wwwmww.-ww
VE VE
b) depleted Control repleted
1 2 345 67 89
28 S wm
18 S mu

FIGURE1 Western and Northern blot analysis of TTP. Lanes 1, 2 and 3: vitamin E (VE} -depleted group; lanes 4, 5, and &: normal
VE group; lanes 7, 8, and 9: VE-replete group. a}) Western blot analysis of oTTP expression in rat liver in each group. Densitometric
analysis revealed that protein expression in the VE-replete group was decreased by about 300% compared with that in the normal
VE group. In the VE-depleted group, «TTP expression was constant. b) Northern blot analysis of aTTP-specific mRNA level in each
group. Analysis with the Bass 2000 system showed that the oTTP-specific mRNA level was reduced by about 300% in the VE-replete
group. On the other hand, the mRNA level in VE-depleted rats was increased to about 150% of normal.
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RICEREMEBNT. SASNVOBTRRICL2EAAI RS VORARMEEPERICRIITEECONT
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ER/INEFIEEAOEEOABLEREX B EANOERIIEES B2 EME &, ZOKBR, MBS

REEHIADILEHER L
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<Ziv s (Mg)
1. FRELLTOSTAVIA

20 AT, BEROHBEABICERREE
BELTWS. RAOHBH OS2V U ABER
BIZH 60~65% - ERICHRESEINTWS, £
D=, BRI LAOKFBETH L bR
TWa,

THRVYILDRZTREEBIPEYTRITA
I hFAHI NS, FOBICBIFREFLVT
OBS5HEZ SN D, LU, FHRHERBIITE
THd. Iz, v7/RI O LOBRERIICET 245
HiTMD TN,

MADey 3L L0 ESEHEIT. 1.60~
1.70mEq/L(19.2~20.4ng/L) TdH . LA L. &iF
FELWREZHEIORIThAREIIETFTLRW, £
=, P72 Y L EELBETCLEREGEHE
,’ﬁ% LTW3,

YIAT, TTARLY LARIIIHEER. HEK
B, AER, OEERYETIFEITILBHLN
Tnd, LAV Y LABRERIIRLTIIRY
2 LADHEMNNBRTREIELREEOFHLE LT
BEREHINh TV,

2. ?U 2L LABHRE

VTR LY LI RICEPERGIIE (. O
ROV T 2L O LBRBIIEEETIHO
EBRbh5,

BETO I AOEREBEZAGAEEHEL TV 1),
ZORRIIFEMBETIE 27T90g+39m g, BEETE
229+4Tm g CTH - 1=,
3.2 A0 LiEEEE (UL:Tolerable Upper
Intake Levels) 2T

/A LAOBEBRICLZEF LIRNWE
WM GEEORBIEENZIIRIVLTREES
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Yo LBIREOS TN U TEBAMEE L. 24
RORT 2L LOEEMEHRE T2 2 & A alke
T&H5 (Mordes 5 1978, Rude &, 1980, 2)). =
NETIZHREZINTWE Y22 7 ADBRBIR
L LHEBEEIRBYLA DS FIZITERRREDI S,
ZROVTRALOARBIRLUABGIZBEOATY
bHo TNKZ, AL LD UL ILEEORY
SEREINE TR LIID0WT TR, &8
PHEEREINEZ TR LT LARBIIIME T, BN
DRI T AGRPLEOREDRDOS Y 2
DLARBIRUEGBGCHFE L{RWEENA LN
ZERELLTCHN T ZUTHDLEE
Zohd,

BYLADP SO T 22 LOBFBRIZL -
THBILHTMOHE LS BRWEEBI THTH 3.

VRO LABKAROSREBINI L > TOR
THLSBREEBDALNZ WD HEIRW, LA
L. Z<OALZTEMBISRWES Y2
DLARRETH > TH, HH5AD0BHITIEEDO—
BMTHPRZIAZEDH S, ZHOZ, TRIOHR
FEDHRIEDY TR L0 UL ZEROIZEOEDR
BRI RBEEIONS, COEZARBT A NG
KEOD DRI CIIAWS I, THFEFERZEERE L LT,
BERUADPSOT TR D ABRICBET S UL 2
AU, AICBITS RFLUADT T2 7 LB
\2d % LOAEL % 360mg/HE LT 3,4). COfE%
HiZ, ARArSow T2 oL B RED L
¥mg & LTWa, CORERKEREIZTS &,
bmg/kg/H &%, PRAVAGRECEOVTEIIOD
Bz 1 U LOSFRESORBIIFLTESE
XD UL 2RKOTWD 2),

Fh, 0F12 RO UL 23&b 27 — 4 DN
B, L idEEThTcnin 2), bPEICSITa <
AL UL WECE LTI, HERACRITS
MEOHIEHRE DN =D, 7 AU ASREORM
AL, KEREIC L > T 1R L oERE S8

UL i, 0-12 ¥ HIRIZDWTIZ UL 2kl h
27,

1-8 % TO UL RIA IO TIHWED., T,
0-12 HARTIZ UL 2D LBANZ LWV ED, &
NoOEBBICBOYWTERMIS ST AL Y 0%
BERT2L3I04RETH 5,

—H. BYLAD LDV T2 AR SRICER
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DEiChoThwRiThiZh sV REDD
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LMDV T2 LEER FREVHICIEE
lkg 7= h 0mg/HLL LDV T 2 Lk AHLIA
DEBFPRBDPSBWT 2 LETHD EHEL
TWb, F7=, Dimai & 6)iX, 310mg/HO~Z %3
TLAEBHEIOBRLTWIEEFERMIZES
W R A Y AR ERD S 6lng/DO< T 2
D LAEFSOEBRI LA, MEY T2 ABER
FRURPSEHMEL TS, — A, Fioe 5 7)
&, 10—80mEq/H (140-960mg/H) O 7 2317 L
ERBBIFCT RS Y LBHERED SBINEY,
TU R ARIREMEM L, IRehHE R NE 2
LW T ERRERDIEMNT 2 L HE LTV 5,
TDEIBRTT R LOGKAREROEINC L
LEEAOEECEALTE., SEOMEREETH D,

BB YR LAOBMFERIL, EETE32H0
& LT, RE—-D, ZROFIGEH 00 EE R
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