-9Ts-

®3 ARFO=aF VBR-EYIVREAEEDOEBCIREND )T T 7 v ORURBICE L3RR

FRHERE! Trp BRE! AnA #Eilt= AnA B2 KA #Eitt & KA it =2 XA HEit = XA HEi =2
(g/H) (umol/H) (nmol/H) (%) (nmol/H) (%) (nmol/H) (%)

BES v F x03% VX 204+04 2325 98 +14 0.045 + 0,002 976+ 66 0.432+0.036 984+ 76 0.424 +0.043
BES vk x05% VX 209+05 23745 91+9 00380003  1017+151  0.426=0.053 886113 0.373=0.042
BES vk x1.0% VX 21.0+0.6 239+ 6 103£9 0.043+0.004  1107+108  0465+0.045 100376 0.420 £ 0,029
WIS v b x T 0.3% VX 42.3+1.4% 462+ 32 121+21 0.025+0.004*  1195+288  0.259+0.062* 893186  0.193+0.040*
WRT v b x T 0.5% VX 43+2.1* 502 +24* 12222 0.024+0.006  1207+244  0237+0041*  948+425  0.189+0.074*
RS v b x FEE 1.0% VX 413+1.4* 475+ 13 12435 0.027+0.008  1244+124  0.258+0.029*  848+167  0.179+0.031*
2-way ANOVA pvalues
ZFLFEVRYY <0.001 <0.001 0.1332 Z0.001 0.230 <0.001 0.725 20,001
vy vah 0.455 0.452 0.939 0.648 0.878 0.807 0.995 0.829
ARLTRY b Twx 0.464 0.575 0.965 0.826 0.974 0.933 0.871 0.802

¥y¥IVEE

FMETTIHME = BERE (n=5) TRLZ "BETy MCHLTHEE ($<0.05) FROOLNAZEERT, 'RRADELZRT, *Trp BWE T T 2HHEDOEI &%

¥ o BHR :Trp, MU TR 77 AnA, TYAIZVEE KA FXLUVE XA FH UYL U

K4 FARPOaFUVBR-EYIVREREEREOEVY =TS VT I FORLRBEDICE XIZTR

Aire! Trp-Nam Nam MNA 2-Py 4-Py APy/2 (2-Py+4-P)/
(nmol/H) BRI (%) (nmol/H) (nmol/ H) (nmol/H) (nmol/ H) Fy/2 Py MNA
WHS vk x03% VX 3169 + 269 137013 694 155 +21 13621 2809 + 235 217+26 19622
fES vk x05% VX 3072+ 467 1.13%0.14 73+14 15837 14023 2701 £ 400 20.0%2.2 19.6+2.4
BE S v b x1.0% VX 3287+ 172 1.38:+0.06 79+8 150+ 6 15017 2908 % 159 20.2:+2.4 204%0.9
BRT v b xHE03% VX 2088250 0.43£0.04* N.D? 1086+ 82* 114£20 907 + 242* 9.6+1.7" 0.9+03*
R v b xPRE05% VX 1981362 052+0.16* N.D. 961+ 94* 115+20 906 = 279* 76+2.4* 1.0£03*
WRS v b xF%E10% VX 2028539 0.43+0.10* N.D. 1018+315*  111%17 900 + 306* 8.1:+2.1" 1405
_____ 2way ANOVApvalues . e e
NS AVAYP; <0001 <0001 = <0001 0.089 <0001 <0.001 <0.001
ErIvEER 0.932 0.735 — 0.908 0.962 0938 0.687 0.877
ALVT Y 0.963 0.254 — 0.900 0.901 0.930 0.997 0.989

K3 V&R

FAEIL PN £ BHERRZE (n=5) TRL7 MEE T v ML THEEZ (<0.05) PROLNZ L &R, ! FFF&IE Nam, MNA, 2Py, 4Py OD&FH%RTo *TrpNam
R (%) =458 (amol/H)/ MY 7 b7 7 YEBIE (nmol/H) X100, (F: &% 03% VX 5 v M T, MY T b7 7 VEREDS 230 umol/ H DR T, 3169/230000 x 100
=1378=138% & 2%, *HMHRALTTH B Z L &2RT,

9I¢
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Tryptophan-nicotinamide Metabolism in Rats with Streptozotocin-induced Diabetes:
Association of Dietary Vitamin Content

Eri Imai,* Mitsue Sano,! Tsutomu Fukuwatari,' and Katsumi Shibata®"
(Received March 4, 2011; Accepted June 28, 2011)

Summary: The B-group of vitamins, including vitamins Bi, B,, and By, are involved in the catabolic metabolism of
tryptophan. We investigated the effects of dietary vitamin content (low, moderate and sufficient) on the catabo-
lism of tryptophan in both diabetic and healthy rats. We found that tryptophan catabolism was not affected by dif-
ferences in dietary vitamin content in both diabetic and healthy rats. However, the tryptophan-nicotinamide con-
version ratio was one-third lower in diabetic rats than in healthy rats. In addition, nicotinamide catabolism differed
between diabetic and healthy rats. N-methylnicotinamide, a nicotinamide catabolite, accumulated in diabetic rats,
but not in normal rats, possibly contributing to the increase in free nicotinamide. It seems likely that this increase
in the level of nicotinamide inhibited the activities of poly (ADP-ribose) synthetase and histone deacetylase.
These results suggest that administration of nicotinamide might offer some effects, and warrants further investi-
gation.

Key words: streptozotocin, diabetes, tryptophan, nicotinamide, vitamin
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1 Department of Food Science and Nutrition, School of Human Cultures, The University of Shiga Prefecture,
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HEHRICEHEELTLE o222 255, PHARRICIE,
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EEVPEEREREOEELZII A WREELZRBLTW
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Fxld, FEFMGELLTEHASRTWS [BEY
RREFENE| ¢ [LEE] LHET2HFEEHET
52—0DFEL LT, FREKDREEMFIBIEL T LT
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IARIVF—
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HERZTDLIEFRESN TV,
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MEROBBRICETAEY I VB BEAEENES,S,
BIRERET (90°F : 32.2TC) HRERERET (78°F :
256C) X WdEFyI VB MEEBTRERTIEELLENY
Zk, FLC, ZOHBEIBERET CERZALT—-D
VEEVPDRVWOTHS ) LR L TV 5, 1950 F
127 % & Hegsted & McPhee? iZ, 55°F (12.8C) T
X 78F (256C) LY HY ¥ 3I VB OLEENERT
Tk, REENELHEELLTHL2II L, T4
bhH, KERETCEYYI VB OULEENRET LR
HmEL. L2rLeds, #hlKE €43V B O
EEIAFTRELOBRYFALEBREFIL L, KE
RETCHE LL-BEOHRBSOEFOESY I v B &
BEBRESEFTTLREL, BTLTYWA2ELDOERIT
W, FIT, AERTIX, ¥¥3IVB ENRENEE
FABRETCTHOED LLEBR/INLERBIC D L9 ICH
BLFEE5Z2-5y e, 4CL 22CICREL S
BREE THTE L-ROMABENE, AREHNE, HE
HEIERER (WAT) B X O0BalEEEsk (BAT) EE,
JFliEB L CliEHh ¥y 3 v B igE, RPoYsy I v B
PR E DB % 1T o 720

£ BR A &K

1. BYEsE

AERIBERIRFEPWEREZRKORRD 2T
720 MBEEOREIERFREATIHI 2CHR, BE
BESFRITACHET, BT A 2 VE, FHT6 B~
FheRFZH, FHROF~TR 6L L7

#£64% H£5%5 (2011)

3BEED Wistar RHEZ v MIHAZ L7 (k) L WA
L7z AR, HLVWBEIESSEL42012, BEbIC,
v b EARE S — VICEBIC AL, Table 11R L7 20%
AEAL VE (F7 3 VIEBIESE L 0.6 mg/100 g K
LKEBHICE 2 2HBFHAB LE (Tiobb
5B E R o B T) Ty FOFHERENTIZHEC
AHEHCHETOLBEIIST, AFRELERYS 3
VB EIZL-o TRERESNE-YY I VB TR
5%, @BEREST-YY IV B RNMESFEREE
KREFAE-YY I VB, HHoEfEREE KEESAT-
¥y 3B BRNMIEEABRSEL LT, FREhOR
BRETTZEAThOERL 52 C 14 HEFAE L7
BEEEFETEICIE, Table LISRLAFT7 I ViR
HEEN06mg/100g DY ¥ I v B, +0EfE, L
CIEF73IVEBREEE)01mg/100 g fAHOY S 3
VB RANLEEBFAE RS Lz, BHOFHEROKE
B Iy EGRETLE, Ty POFREBREN 11
FECHEML-C L 2B T 2, RERTIILET 2WEE
FHEBMOT Yy FOYFI VB EREXRLET LD
2, BRBRBEEOSRTOYYI VB ERETARLY,
REEHAEHEOLY S I VB, +HEAREEDF 73
VEBESEY 054 mg/100g X L, ¥¥ 3 ¥ B &/
VEEFRERSHOF7 I VIEBREEE% 0.09 mg/100
gk L7 (Tablel)s

FAEHMIZI 4 EETH . SO, @R EKIZER
BREL, 1HZWL2EBERFLVHDICKH L2,
S v b OWEEZFR SEH~10 BOMIITY, HKELH

Table 1 Compositions of the diets.

V.B; sufficient diet V.B: minimum requirement diet
for normal temperature for normal temperature
(%) (%)
Vitamin free milk casein 20.0 20.0
L-Methionine 0.2 0.2
Gelatinized cornstarch 46.9 46.9
Sucrose 234 234
Corn oil 5.0 5.0
Mineral mixture (AIN-93G-MX) 35 35
Vitamin mixture (Vitamin B, free AIN-93M-VX) 1.0 1.0
L. 0.0006 0.0001
Thiamin-HCI (1.78 1zmol/100 g diet) (0.30 umol/100 g diet)
V.B; sufficient diet V.B; minimum requirement diet
for cold temperature for cold temperature
(%) (%)
Vitamin free milk casein 20.0 20.0
L-Methionine 0.2 0.2
Gelatinized cornstarch 46.9 46.9
Sucrose 234 23.4
Corn oil 5.0 5.0
Mineral mixture (AIN-93G-MX) 3.5 35
Vitamin mixture (Vitamin B; free AIN-93M-VX) 1.0 1.0
L. 0.00054 0.00009
Thiamin-HCl (1.60 umol/100 g diet) (0.27 mol/100 g diet)
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IZTo7 (8. FT73IVOHEZEE),

RBEBAROHEMEE Y HRBHEERE (WAD &
L7

BaiElE BAD X, BEREOTHELDOBERI S o
7R OEE L.

2. EZ2ER

IV IY—3INIAEL Y, Yal LAFF=
v, F7 3 VEERIE (CHiCIN,OS-HCI=337.27) (3F0
R TE R (KIR) X WBALL. a—YF v
BROZEMER) (HR) LVBALK, a3 — Y A ¥ —F,
I A FVRAE (AIN93IGMX)W, ¥ 3 VBE& (AIN-93-
VX)W i3y vy VBT (B L WA L7z, i
IEFHERITRROP CTREMEODDEMEH L0

3. FPZUDAE

3.1 M MELEHOME 0.1 mL I 0.5mL o
5% NV 7 uuBBEmi, ¥—bLi0b, KKkHIC
54 MM LiER, =058 (10,000xg, 548, 4C)
WCEWBe-LEERIZa T4 0y — (K7H A4 X
0.45um) THiBL7W 50 uL % EH HPLC IZFEA L7z,

3.2 g HBHELALEZOFE»SH02g 200 H
L, WHYHLZFEEZED 108D 5% b &7 v aEkER
EMA, F7RV-FGAREFTFAF—-TH—-LL
DB, KAKFIZ5 S ERER, HO58 (10,000%g,

50, 4C) Ik vEon-EErIoza o vy — (K
TH A X 045um) THB L7250 ul. # EH HPLC (2
EALL,

33 R HERFELIRZMBRRE, I 70974 0%—
(RT7H A4 X045um) THBLL TDHMW20ul %
B HPLC IZiEA L 72,

HPICOEEBIEE LMD WA LIEZRA ML S
L-HPLCHEIZ L7eht oz STEHOMEIL, 754
Cosmosil 5C1sMS-I ($4.6 % 250 mm), BEIFIIB X O
S5mmol/L N> ¥ VAN VEEF MY AEE 1% T £ b
= MY VEET 0.2 mol/L NaH;POs, 1.0 mL/min, K&
1 0.01% KsFe(CN)s, 0.15 mL/min, RIS 2 : 15%
NaOH, 0.15 mL/min, # T AiRE 40T, Bl 45
SRR, BHEIRE 365 nm, HIEWEE 435 nm TiT o
725

1. BEERTE

TRCOF—FIZFHME+SEM TR LA, HEE
% %€ 1 two-way ANOVA & Bonferroni 2 » ¥ 2 b T
v, ZTEEHPD 725D L TiZEN T one
way ANOVA & Tukey DZ ERBIRE 2170720 BE
Zi¥, p<005 THE L. 2B, MEIL sty 7 b
GraphPad Prism (version 5.01; GraphPad #t. San Diego,
CA,USA) 2L TiTo 720

& S

1. BEXNERE/INSA—5—

WEIv bk, E¥IVB A THBRETHABD LNV
BRLEESGABEHRS L THATEOREN22CHE
FREEHLVWITLCOKEBEEIZT, YLEBAET L
HEARM R HFEINT A —F —% Table 2 1TR L7z

FRENEIARTOE Y I VB aBICHRLEL, F

Table 2 Effect of cold environment on the body weight gain, food intake, FER, the weights of liver, WAT and BAT.

V.B; V.B: minimum 2-way ANOVA
sufficient group requirement group p-values*
22T 4T 22C 4T V& -t VxC
Initial body weight (g) 129.8£23  132.1%25 129.2£29  129.2%35 ns ns ns
Final body weight (g) 232.1+44 190.3%3.5" 231.5+4.2 194.1+6.7* ns <0.0001 ns
Body weight gain (g/14d) 102.3%2.5 58.2+1.9* 102.3+0.7 64.9+4.2% ns <0.0001 ns
Food intake (g/14 d) 234.1+21 252.4+4.4* 227715 253.1+3.9* ns <0.0001  ns
FER! 0.437%0.005 0.231£0.007* 0.449+0.004 0.256=0.005* 0.0033 <0.0001 ns
VB intake (ug/14 d) 1,405+13 1,363+ 39 228 £ 5° 228+ 4° <0.0001 ns ns
VB, intake (umol/14 d) 417+0038 4.04+0.116  0.68+0.015° 0.68+0.013° <0.0001 ns ns
Liver weight (g/rat) 1084032 867+039  11.17+0.38  9.92+048° ns 0.0005 ns
WAT? (g/rat) 2.66=1.0 1.89+0.09 2.07+0.07 1.76 £0.13 ns ns ns
BAT® (g/rat) 0.527+0.040 0.812£0.076* 0.496+0.035 0.704+0.036* ns 0.0001 ns

Values are expressed as mean = SEM for 5 rats. * (body weight gain) / (food intake) . 2 White adipose tissues surrounding
testes.  Brown adipose tissues under scapulae. * The p-values, obtained from two-way ANOVA analysis, are given for
interaction effects. ns = not significant (p>>0.05). % V: Vitamin. ¢ C: Temperature. * Statistically significant difference at
$<0.05 between the two groups (22°C or 4C) fed the same diet (V.B, sufficient group or V.B; minimum requirement
group), as determined by two-way ANOVA with Bonferroni's post-hoc test. ® Statistically significant difference at $<<0.05
between the two groups (V.B, sufficient group or V.B; minimum requirement group) of the same temperature (22C or
47), as determined by two-way ANOVA with Bonferroni's post-hoc test.
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Table 3 Effect of cold environment on the vitamin B, contents in liver, blood, and urine.

V.B, V.B; minimum 2-way ANOVA
sufficient group requirement group p-values!
22°C 4T 22C 4T V2 (0% VxT
Liver (nmol/g) 174+13  173=0.7 45%0.3° 3.6+02° <0.0001 ns ns
‘Whole blood (pmol/mL) 421+25 412+25 126 £ 16° 116 +4° <0.0001 ns ns
Urine (nmol/d) 67.4%+54° 33.6x7.2® 1.6+0.1° 1.2+0.24¢  <0.0001 0.0016 0.0019

Values are expressed as mean = SEM for 5 rats. ! The p-values, obtained from two-way ANOVA analysis, are given for
interaction effects. ns = not significant ($>>0.05). 2 V: Vitamin. * C: Temperature. * Statistically significant difference at
$<0.05 between the two groups (V.B, sufficient group or V.B; minimum requirement group) of the same temperature
(227C or 47C), as determined by two-way ANOVA with Bonferroni's post-hoc test. Same alphabet denotes statistically
insignificant difference between the respective means, while those with different alphabets denote statistically significant
difference between such means at p<0.05 by one-way ANOVA with Tukey multiple comparison test.

fEEBEFEF U CESBE WCITTHE) 12ky, &%
BESFE (2CICTHE) LRELT, L1 mL
Fzo LA L%AS, AEENER, BEREABTHD06
BB Lze L2dSoC, SRRIERLIE, ERBEIC
X0, H120ELRo7, ©¥ 3 VB OEREIZI,
oY, EHBBEICLY, FHEEIYIFIETL,
BATEEIZIESBEICL Y 15 FITHKRK LA,

2. E9=UB. B2

Bl E X R Y ¥ 3 v BlRE, RFEOEy I
B: BEilt & % Table 3 12/R L7zo FHEFPORE (1gHB7
VOEE) LMETOREIESEEOEE Y Z TR
Molze W, RENOIHEEIIFEGBEREICLD, ¥
I VB ENENTFEOBATIRNLEEERNET
b, HOSEITET LA,

Z =
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BL7bE8NbDLEZ LN,
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7zo TNOORERIE, BHBREIIY, HEZHERTS
72D, R R ER SO R NVF-REDTLES R,
Yy IVB OLEENEL RoltiEE RAPE~OHEHE
BNl SN EZON5,

Y53 VB RLEEFBESET v N OERIH
o1 HFEHYE S I v B EIEIR 125 nmol (57 3
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B DHEETH AFE,SOBH 2 RES TS —FT,
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Liver, Blood, and Urine Vitamin B; Content in Cold-exposed Rats Fed a
Vitamin By-sufficient or Minimum-requirement Diet

Katsumi Shibata,** Ai Sakazaki,' Mitsue Sano,! and Tsutomu Fukuwatari'

(Received February 1, 2011; Accepted June 29, 2011)

Summary: Energy metabolism is facilitated by exposure to cold because of thermogenesis. However, it is
unclear how a low temperature environment affects vitamin B; requirements. Therefore, in this study, we exam-
ined how the requirement for vitamin B; in rats is increased upon exposure to cold. Rats housed for 14 days at 4C
showed a 1.1-fold increase in food intake and a 0.6-fold decrease of body weight gain. Hence, the cold environment
increased energy expenditure 1.7-fold. Furthermore, these rats had larger brown adipose tissue depots, while uri-
nary excretion of vitamin B, was decreased 0.5-fold. These results suggest that the requirement for vitamin B; was
increased by cold exposure. We then examined the effects of feeding cold-exposed rats a diet containing the mini-
mum level of vitamin By, in terms of changes in body weight, in comparison with rats fed a diet containing a suffi-
cient level of vitamin B;. Urinary excretion of vitamin B, was lower in rats housed for 14 days at 4C than at 22°C.
However, no marked changes in body weight were observed. These results indicate that exposure to a low-tem-
perature environment increases energy metabolism, and that the requirement for vitamin B, also increases.

Key words: vitamin B, cold, requirement, thyroxin, energy
* Corresponding author (E-mail: kshibata@shc.usp.ac.jp)

! Department of Food Science and Nutrition, School of Human Cultures, The University of Shiga Prefecture,
Hikone, Shiga 522-8522, Japan
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L

The contents of B-group vitamins in various tissues, serum,
and urine of vitamin Bi,-deficient rats

Katsumi Shibata', Tetsunori Kawata®, Kaori Ishida?, Atsushi Shimizu', Aya Moriya!,
Miki Terakata', Mitsue Sano', Tsutomu Fukuwatari'

'Department of Food Science and Nutrition, School of Human Cultures, The University of Shiga Prefecture, 2500 Hassaka,
Hikone, Shiga 522-8533, Japan.

Laboratory of Nutrition, Division of Life, Health, and Sports Education, Graduate School of Education, Okayama University,
3-1-1 Tsushimanaka, Okayama 700-8530, Japan

We measured the contents of B-group vitamins in the urine, serum, liver, and kidney of vitamin Bi»-
deficient rats. Urine and liver vitamin Bi; contents in urine and liver were lower in the Bi.-deficient rats
than in the control rats. Contents of vitamin B,, nicotinamide, and pantothenic acid in the urine, liver and
kidney were not different between the Bi-deficient and control rats. On the other hand, contents of vitamin
B\, vitamin Bs, folate, and biotin in the urine, liver, and kidney were different between the two groups.
Vitamin B: and folate contents in the urine, liver, and kidney were lower in the Bi;-deficient rats than in the
control rats. Vitamin Bs content in the liver was almost equal between both groups, but, the content in urine
was lower and that of kidney was higher in the Biz-deficinet rats than in the control rats. Biotin content in
the urine and kidney was higher in the Bi,-deficient rats, but the content in the liver was lower in the Bis-
deficient rats.

Key words : B-group vitamin, vitamin By, deficiency, urine, liver, kidney
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Lt BEatsT i, SistinAY 7o 27
SPSS15.0 % fl w2 /e, BEEHERIERAKBEIZS%

(»=005) & L,

98(226)

2 &

S

1) HREOHFROHERS (F1)

WHREOERIZ, 5 EORLLT, ¥ié3
786+ 2.8 R (THBLIERE) Th o, A— |
254 2 (20084F) & 1EROBIHFALEIC

B BRREOREOWB 2 HIcRR, BRE |
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%3 25(0H)D D47 & intact PTH & DE§R

SRR () &tk intact PTH
75~79 | 80~90 (n= (pg/mL)?
(n=808) | (n=470) 1,279) (n=1,279)
25(OH)D" (ng/mL) 223+67 | 218+68 | 221467
P E-ERYER 2 (IR (6~81) (6~48) (6~81)
=& .
<19(EMEED?Y 1 €4 ¥ DARRE (20ng/mLKH) 2714 1794 4504 455+0.8
. (33.5%) (38.0%) (35.2%)
20~ 24 (FRIEMER) 2644 140% 404% 42,0038
(32.7%) (29.7%) (31.6%})
25 < (FfEE) 2734 1524 4954 383+0.8*
(33.8%) (323%) | . (33.2%)

D RO BRE TEERER L (=005, ? : FREBREO x RECTERRERL (0=005), 7 ;
RN (EHTEE) SO TEEEEEE. ¥ 1 b for trend < 0.001

HOMECRETH 2, LS L LEARE
BRIET L vk, BR1ERNOREIER,
18.8% %> 5 244% L FRICHEM L Twi, BE
BEED S bEEERE T 2 E A, 249%
5 46.8% EEEIZEML T,

2) N—RS54 LREERH S S EH1EHO

EEREOU XY (F2)

=254 YEBEE I LITHRER 2FI
SEL, B IEROBRRREEDT v A% E
BERLCER L&, 747 SV L EERER
BEEBIZ DWW, PRETIHCHEL -,
B 1ERHOERFEEY 2 713, ERH80RE Lk
TR OBCRIEIC B LT 14248, ARICED»-
Foo P78 v A3g/dLRTE TIE43g/dL B E
ICHEE L T 13245, B 19kg R CI1% 19kg M
BT L C 16045, SmiBRBTRIFS.98 DL
Lk 39WRBICHE L CTL374, BERARE
7B RRE16 R TR 168 bic B L T1.61
& REEECHMMCBETR VI LEEL
BRTEECH S BCHEBL T, BRI
RRIREY R 7 BEPot, R—AF4 VD5
B 1ERICERREO S 38R, hnEick
BLC41LE, ARCEAEREY R 7858
7,
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3) 25(0H)D D5 & intact PTH & O
(#3)

25(0H)D OV IX 22.1£6.70g/mLT, =
DOERBEFHCTTEEEIERLEZRDL
ol 5(0H)D DS HEE LM THT 5
&, 19ng/mLY T O RMERIZ352% TH Y,
20ng/mLEH(10ng/mLET)2E¥ S VDR
RET5E, ¥ I VDARREDESIE2%
ThHot, EY S YDAROEEBERER
MCIE335% & 38.0% L EEREBETE o
0, BELRETERP T, ZSE L -{BD
intact PTH OF41E (SEITEE) 2, 25(0H)D 23
B AR EEFRIEL o7 (p for trend <
0.001),

4) 25(0H)DREDER 1 EHOGEREAD

y2%4 '

25(0H)D OS5 TESHMIcE L, BiEs
(25ng/mL Bl k) iz 35 2 SRREHERE (20 ~ 24ng/
ml), {EERE(g/mLY T E¥ S VDARRE
B oBMENOBERY AR, $EuYR
F 4y TN (EERFE) CRITL . BKElz
1EIM EF4ET 2 U 2 71, 25(0H)DHMELS &
ZEEERRE D, BEB(EY I VDR
RBEDIBEBICN LTI EERIZYR Y
BEPoT, ERBEEZ2EM ERETE YR

99(227)
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