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Vitamin Bg-related metabolic disorder : Mechanism of accumulation of homocystein
and lipids in liver under vitamin B¢-deficiency, and their amelioration

Bl FE& (HAYAKAWA Takashi)'

"I BRI AR A R AR
Department of Applied Biological Science, Faculty of Applied Lifesciences, Gifu University
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vitamin Be, methionine metabolisim, homocysteine, lipids deposition in liver, very-low density
lipoprotein (VLDL)

Abstract.

Vitamin Bg (Bg) is one of the water soluble vitamins and involves in methionine
metabolism. When rats were made Bgs-deficient, methionine metabolism was disturbed
and homocysteine was accumulated in liver and plasma. We observed lipid deposition
in liver and decreased lipids in plasma of these rats especially with B¢-deficient diet
supplemented with 0.9 % of methionine (D diet). Pteloylmonoglutamate (folate) fortification
in diet ameliorated increase in plasma homocystein and liver S-adenosylhomocystein
(SAH), and accompanied by reduction of liver lipids deposition and recovery of plasma
lipids profile. Folate fortification recovered 5-methyltetrahydrofolate in liver which was
reduced by D diet. Phosphatidylcholine (PC) supplementation to the D diet was effective
in ameliorate liver lipid deposition by Bg-deficiency. Increased lipids in liver accompanied
by reduced (LDL + VLDL) cholesterol and triacylglycerol and phospholipids in plasma, and
these were ameliorated by PC supplementation to the D diet. It was speculated that PC
supplementation recovered PC synthesis in liver and normalized VLDL secretion into blood.
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7.64 8.20 25.15 0.20 1.85  86.95 070 044 011 110 |387.99

New Food Industry (New Food Indust.) 2017 Vol.59 No.12 39



W 204 O B RS S FL 7R R £ &R E Y o Bk

x4 ERE=

#h HEE BERE F5FE REFS5E
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The Gluten-Free Ingredients”) EEERUBNITDEDTH D,

INEMEEML, HAWVIZHEML T, F0E
BT AEIERLCEDIICARTVD AL S
T, BT v IHE, FIVT AR, B 5w
INETLLF—% b 5TW5BE DA% BfE
THIEEFH LY, AMEIToThLoET
LZOWERNTADL L, MELLDNE, Z
DRZE, SA4EL VS BIE LKA DEFH
RKELEb->TWBEDONE LS bhb, INEE
ANDREFIUTEIIARUG5TH LD, NE, 1%,
KE, LI —BWBEKI> &AM TR
RENARWVAIZE - TRERO e WA O AR
BHIE VW) Z IR BTHA), LLEDS,
B1OT—ry ML, FVTFreaaEXLRALT
EL IR TILTF T —DEMLERD S
ANDZBEDT=DTENS, )T v ViEHEED LW
7 IVTF CARITED NIZE > TRIED 7TV T &~
T —EEANOBNE, VT 7)) — RO
B L MHEIML T2 TH B,

)7 v oREEITAY -7y b EO&
mOZRML, SV UARMEEEOY — Ty
b EOERERMEIIZFER O LS id v, 72
FhEd, ARINLIESEEZE) Ty 29K, S

7 UARMm M, BRUO/NET LIVE—-0Ewz £ <
WL CBLL LD EETH L, 2OHHILE
AT Z D ERMEICFNFRNAE EOEW)S
HHENSTHb, 7)) T 7)) —HNWOFHE
X, £t 7 v 7REEOIMEICH > -
EHEATLTHA ), L) oFERINT¥ESE
I EREOD F R TIVT T ) =N
THEMEEFDILSRVWRLTHL, THDET
BRERRDOEMRGEZRT, E5ICINE DR
DIFFRED /=012, ELIWCEE LRI LI, “7U
T EEI)BHEOERT, TAMEFWICIE
—RICED LY ICHEF SN T VDD, [FERRICE
BB TIEEDI ) ICHEENTWSED, &2
DFENIAHE VD) HLHEMF L TBLLELD
%o

VA 1224

— B D/NERFITIE, 14% KOG ERRN— A TH
7-15% D ¥ YR B EENTWS U AN
DIRED Y VN7 EIE WY YN BT T,
HHELBTOERBICHWONSL, “T VT 7
LEZOND Y NI BIINERET O &MY

44 New Food Industry (New Food Indust.) 2017 Vol.59 No.12



TVT YA, 2T v IR, BIOMETLILEF—

GRAMINEAE (POACEAE)
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o A T
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VTP EHEICOUSHETH S,
INED2DODY YINTEDPLTIDOVWT Ny
R VE (viscoelasticity) D% 5 -2, 1
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Rryv—r4) & (K1) 2520 TE
b, L2rL, =Bl LT, HFROKEFRICIT AT
= /n‘:’\?ji’%ﬁ)é\i n<THhy, L7z DNA IZ

HETLEHRETABICFE R DB 2k
HHSNTWE Y, DX ZPWEHDNA |2
RIAET S, HAVIIHRENRPIMLAEMRTRER
ImAWEHwa ELDRFIZ L o THRHIC

J8 L 72 DNA OGRS #E 22 3541203, Tl % »
fo7a b argzEemoxy b ERTEOL
KDBWFEEL 2D, B OGOV T,
fhHi DNA ORI OWOLEE % I %, 0D260
fEi7» 5 DNA £ % K&, 0.D.260 nm/ 0.D.280 nm

AT ~ 20 BMETHIVI R K27 —
AH I TH D Vs

2, DNA/x—1 —?4 >7‘(:J:5EE5£
AP EIE 2 T 5ICH o TEA O DNA %8
DAL TWD, DNAN—I—F 1 Y7 id
2003 412 Hebert 5 © 12X » TR S N7z, %4
v DNA %Eiﬂﬁ@ﬁ%ﬁﬂﬂ@gb‘%ﬂm LCHEY
ZET HFETHY, DNA ZHER T 5 438
Hrx ZFNFNEORLZN—O— RIIBEL 2
TZOWHTHOBENEFHT L2 & H»5 a1
FoNn7z, BWIE, ZDF I Consortium for the
Barcode of Life (CBOL) #SH.[» & 72 - TREIL &
11 7= International Barcode of Life project (iBOL)
12 & o TEBW 2O FICHEROFR L FEH
E2stED SN TW5B, bASETIE, HAN—
I—RFF+T7TF47 - A= T 7 47 (Japanese
Barcode of Life Initiative:JBOLI) 7 7% DNA /¥ —
D=7 YT OERRCHETOT 27 OHE
ZHE L TRLEINTWS, ZOERER L
Uﬁ&®¢f BEALETOEYRITTT S
A, FHEfZeN—a—-—F & LTI bar
FY TDNAJ: IZa—Fa3nhTwisrhroh
ct F ¥ —Y1EEF (cytochrome c oxidase
LCOI) D#) 650 HiHkf > DNA FHI AR E S
TEY, BHOFEED InZ HWTwb, i),
TP DN TIE, BERRARD 2 D D BRI,

1 RREEH,S50ODNAHEX Y bOF
%3 DNeasy Blood & Tissue Kit(% 74 >-%1) , 54 ISOSPIN Blood & Plasma DNA(Z= v K > & — > 41),
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BREAEN S - BRUK

S h3aOYRUZDNA L - —
PCR Iz & b COI BRXBICLD 1218 DNA O
4535 0D DNA % 1518 1218 DNA O e
we
LCO1490, HC02198 =
DTZA<—
1|I‘|| I| ]
———GTAGCCTATAATTTAC—-
RN <«
———GTAGCATAGTATTCAC—- L
DNA O F—% R— 2R DNA ¥—4o v X %EDNA@\
& BT Ic & B EFIRRAT sA—=>7

2 DNAN—O—F 1 > JICLBREFIE

chloroplast maturase K i# 1 7 (matk) B £ O

Rubisco L subunit 1&{zF (rbcL) %5/N— 2 — N
HE LTARRERTWS Y, Rikid, REGSR
D AWy 7H & Polymerase Chain Reaction (PCR) %5
DOFFEIZL VB L /o/N— 3 — FHEE T
ENUE, 7 RN R A LECHITS % Mk -
FMETHIENTED, DNAN—IT—FT 4
T\ O REDRIE 22 W L S 5
A%, DNA O A4 WK IZ DWW T
b, COI DELHI S 2 HIASTHIEFED T EETH
LEHEORELRNEND 5,

DNA MRS 5 O BARW 2 FE TR
PCR, 7 U — AT VERKEICLAF = v
s, vOa—=ryr, v=r A, Blokikk
WO NS TH S (K2), PCR I iBOL
THWwHRTW B IERLY TdH % LCO1490:
5'-ggtcaacaaatcataaagatattgg-3' 3 & ¥ HC02198:
5'-taaacttcagggtgaccaaaaaatca-3' & W\ % & & 11
Tw2 Y2, EPWREICL > TRIMIETE 2 W
{ﬁ]ﬁ‘ LD SN DT, ZOBIZIIBARDITiETE

FEOT — 7 RX—AEHE L SHEI, FrREL
L2277 4 ~— RW%WE¢% O TR
WE L 7D, HRE { DNA 2SR S 24

IZoWwTh, EBALHNO COlHEAED
NTWa, FonTwnize LTHEIRIZH
i S 72 DNA 25IRTE L TV R W5 720
12, —&F PCREDERIKE) Z 47>, HiE DNA
D1 AROAIEIRE A, FHEDIH 650 WA TH
5L ERERTRETH D, HIEDNA IRELD
RUNUE, 20k, HBELCHEIEED % Riio
LCO1490 F 7213 HC02198 I 4 ¥ —I2 & D %
NENEHE Y — 7 v A L TR % B4 5
ZEHTEBA, —HICIE, HEIEL 72 col
WA TIAINFII/IDG—= VT LTy =T~
A O3 ==V EGIEE S IEH LoD ii
Eﬂﬁ” %ﬁ%ﬁ?‘% LI HEEEIMET S, 20

LT L 7RISR § 5 COIT FHIE
imﬁﬁﬂﬂ X, EMFFEoMEEE AR — T
5729012, EEIERERY] T — ¥ X — R & [FHE
‘B 3 % INSDC (International Nucleotide Sequence
Database Collaboration) D Z K TH 5, DNA
Data Bank of Japan (DDBJ) <° National Center for
Biotechnology Information (NCBI) & ®D % A b T
BLAST (Basic Local Alignment Search Tool) Z &
B ZATVY, —HOIRREED S Y O % 37
NDHIENTE D, HanEFRITH$ HE &
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LTiE, Zhang 5 I2& B AT I—Narx
A NERFOHLD D B,

3. U7I 44 LPCRIZLBREIER

PCR #E#& H 720011, JLIRMEACH T
FBIZOIHEHEN TS L)1, EWICEAD
DNA 5% FIH$ 5 72O R R EE DS <,
H AL E D & 9 1SR 2 B IR R R AN 2
Thb, PCREY I2IE, 7943 —% 15D
HAHVB LYV T Ly 7 APCRDIEFD, H
WIZTFHLEWEHBGD T4~ — % HWTH
By =7y b aFBICBEETATLFTL Y
7 AE R A TS H B, TNEDOTHEE,
TS ERIKEE X B EIEREILETH D
DT, FHEHHELEST S, UTICHHETS
Tag-man 7’0 — 7 Z w72 7 )V ¥ £ & PCR
E, =" T 7 A~ — I % 86 3 CF
L7 —TaEeSE, PCROY A 7V
RIS A SR E ORI T 5 Tk
Thb (K3, KiEF, V7L A LTOMH
KEDOE=S ) ¥ FHIHE R PCR & X H# O
FR LT -T2 LEET 720, kL
TNV T Ly APCRRYNVF T Ly o
A PCR & 1) b 53 ArAasEdii & 2 2 M X & 5 A%
MBS KRB S E R HETH D, PCR
B 7T =723 CTh<{ T —-TORRNMD
RKOSNB720, FREOH ESHIFEFTE 5
PENL TV A,

F 7, REEEFHELZDNAN—T—F 1

RENSHL - BRUK
X h3aY kU7 DNA

FERRRY, S AT DNARKEOHRIZZ
NOEDDNADPEINTWED, Wiz H
R FHETH D, BHNFZEOAEY D DNA 225
WERO T4 ~— T a0 —T%%5T 5720,
AT EF OMAXT G D W FEAHEE T & D iR
WO ETH Y, EWEICET 51ERPZ
LWIRIKIZOWTIZRZETE v, L2 L, &
X HHE L2 DNA %) 7V % £ 4 PCR (25
L 7207 THAXT R O £ O DNA OF HEHH ZE
TEETH D, K- SHICHETE L L) 5
EVdH L, flziE, FESEILEIC7 208>
NSy FIEBIAREY FIToTwEA, 2
DX BB, O ZONTHEEOREMFE
EXRNGETH DD, Bhrff - KEICHERET
&b, T2, HRAPFEFIZEIIBEYOH
PO WT, AR TH 5 0EHDHEIS
LBIEHTE %,

V7IVF AL LPCRIZBITATITAv—FIZ
17 ~ 25 EEE, /'T7=20BLUPY YO
Mg b= (GC &) 1340 ~ 60% 2 B, Tm
fiEIZ 60 ~65CTHDIENEF LWEEINT
Wk, ¥/, 7U0—T7I1ZOoWTiX, TmfHIZ 68
~T70CHUFEE I NTBY, 794~ —- 7
O—7IZBWTCTEHEPDL LW ENVLETH
Ho INSENRENZWIEIZIE, PCR DIE
PIECHNIC & B HIRR, A0 B UGS
Lo TE Il W2 505, —
BEAARAE T RAITG T DR R TR 2 5, £
72, PCR DEMHEEIZEWITI E DM b &

Y754 L PCR MRS L FILD
BEODREE&HA i;[#;o*ﬁﬂg DNA %= HEEESR
724X —1{EBELT =
70—7

3 U7NEaA LPCRICEZRAEFIE

56 New Food Industry (New Food Indust.) 2017 Vol.59 No.12



R ER O DNAIC & 5 [FEE T

6000+
5000+

- 4000%

L

@ 3000+
2000+

it

N

=y

10007

0+ : T
0 5 10

- = '’ 1
T T T

15 20 25 30

Cycles

X4 UTIEA L PCRIZEICLZETEREEDNSG
EXTHHYF T L OEHG,

L, MAKER O DNA 290 & 2> O ToHfiF &
NTW5 LA HEZR SRR DTT T
A% — 7= TOREINEEILETH 5,
i L 72 DNA 2> 5 O BARRY 72 [7] 58 i 3 % X
41IZRT, EMERTHLLAT AN Y F T
> I (Trogoderma granarium Everts) @ DNA
WEFEND GBI, A DNA ASHEIE$ %
&S HEEE L 72 Tagman 7' 0 — 7 HSR O @5
BN A 7 VARED S SN TV B2,
FePEA R IZ PCR IC & 1) BEDY DNA 3R &
3, Tu—T7bGHEN LD, 3017
VTHHBITIZEALEDOEN VW EAD
"5,

Eb)IC
DNA EBEMICZS 252 L TH L A5, FFiC
PCR 3855 & 72 5 DNA ZHIRT 5 TH 5,
oo, EBFREROEFEETNEI LIZPCR

12 & o CTHANE L 72 DNA 12 & 515451k CTH
%o {5YeBl1l 121 DNA i, PCR, & KE)
ERITOHOMEZY) TEX ST L, HEOHE %
i ED8E L, F72, RO DNA AL

TERT HEEICIE, BROWMAEWICHRT %
DNA DB RICH 2 2B L EZ TB L
BN H b,

DNA (2 &k 2 Bl oOREEEMAL72dS, F
Ji% 20 4 FEICBRIEE THLD & 72 BREEAE BR AL
LZAEY ohT, SR OBEM OGS R
3K 175 FREC, 209 B, 7L 6,000 1,
BT 9,000 1, RHUIHK 95 HE, HEE W
TEYIF 27 TR E OREIH L, TNIZL S
&, EMOR 5% ETRRTHY, WD TEHEk
% B % DNA CTHHE-FET 5 2 L I3HICH -
TWwhbEnz b, TNHDOMREEILESN
WL, &1k, FMFEZ T TR EZIZBWT
bRWIZIFEH SRS L bbb,
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I E RO BRII N CEE L 72312 5
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RS, BAL A F Vb B B R O Bl 5
PEAICLELE SNhTWwh,
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FAv2), IN#EEEA 1,000 HRLV MU TOE
TR, IEFEEAY 500 JTAR)V NULTFOL Yy 7 A
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FRALHR R IR & 22 B 2NV b 60 BT &
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bo F7, BMICHTIMEEER GE, WL
PR RR (X 229572 XSO D v & 2 A (TR
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HENL L) Zho>TETWDL, 7272L, =v
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IEHEDETTHY) , NTHTHbE, DO
EBWJIINEL, FOFEBJIETT AN F -1
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FELTIERELRERELEL LEVE V)
HPEZTTRLE, TAVF—-D/RSWETHE
BWRNCIRE L7 E, WK ONEE T&
#EET (M2), WHROMEEZEZ ZWEW)
A 5 %, MEEIE 300 kv LLF O 4
VE—DBFHEY 7 bIL Y bOryEER
L, SHEBYOKREKE % B 25E
HHENTE,

2, J7Z7bhIL7bOBHICEBET

BREROBRHR Y

X3 CHEAMIIRLAEEEHNT, V7
L7 ba s AEERE SIS L TR
KOV ERMEDNO T2 FWTIO/N S NETH %5
Wi EoRRO RIS 24, £0RM
HEICWETLLERHY, VI L
FoYBEEOTTEYK RIS E s L9
2o TWh, A7 XANERNFE, /I ATH
FAAT, TAFXIT LVITHEEE 170 kV,
BILA PA OETHERE L72e SOEMGTT
15 ecm (Z N7 YRIMIBIT LAV F -3
60 keV TH 1, HE=IL RCF MERTIC L 5l
%€ T 0.48 Gy/min TdH - 72,
F1EIFERTHDL, IVXANERNF,
VAT T AL TIBW o MET LY
£ TOERTHY, TRTCOFEFEATF— Y TH
BICEFE2 BN T A LNTESL, 2D
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Investigation of the effect of OTC on the halitosis, oral bacterial and
oral cells, based on Povidone Iodine Solution used as reference drug

NE B (KOJIMA Momoyo)!  3RE B (SAKAGAMI Hiroshi) 2

TR, 2 UIE R ERHEER AT (M-RIO)
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Abstract

In order to evaluate the ability of "over-the-counter" (OTC) drugs (that are sold at
the drug store) to improve the oral function, it is necessary to in clude an appropriate
reference drug, and then measure the relative potency of OTC to it. However, most of
previous studies have not considered this point.

Povidone lodine Solution (abbreviated as PIl) (Third-class OTC drugs) having potent
antibacterial and antiviral activity, are popular and therefore is a potential candidate
of such reference drug. We propose that if anti-halitosis, anti-bacterial and cytotoxic
activity of Pl is quantifiable, efficacy of other OTC drugs can also be evaluated. Halitosis,
bacterial number and viable cell number were measured by volatile sulfur compound (VSC)
concentration, bacterial counter and MTT method, respectively.

Pl showed potent cytotoxicity against various normal oral cells. Since the cytotoxicity of
Pl declined with increasing concentrations of fetal bovine serum, non-specific binding of
Pl to serum proteins was suggested. Gargling with Pl reduced the bacterial number more
markedly in the buccal mucosa, as compared with tongue. Pl alone did not produce VSC,
but gargling with Pl produced extremely higher level of VSC. Pl may have caused some
biological reaction, by yet unexplained mechanism.

Therapeutic index (=safety margin), defined as the ratio of CCs, (a concentration that
reduces the viability of oral keratinocyte by 50%) to ICs, (a concentration that reduces the
bacterial number in the buccal mucosal membrane by 50%), may be useful to quantitatively
evaluate the ability of OTC drug to improve the oral function.
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