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Y% I By (VBy) OFEHIC L ) U Met IZH K S
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R T-& LCiIHEH SN TWwWAY, F72, Alzheimer 352,
EEE B A B HBIEDORGMR YL B LA
HEINTW5, EEOE Hey MHEIL, BRET I/
BRHBEEDO—DTH DV AT FF+ = v AlEEHERE
TRI LIRS NY, —J7, BEOE Hey Il
JEDFHRERD—DL LTAFL YT Tk FNOERRT
%% (methylene tetrahydroforate reductase; MTHFR)
32— F35BETOEELRDPHEIN TS,
%72, FA, VB, VBy®D/KZ T Hey E%L K5 2
ENRHOLNT WS, ETEE R AT SRS
WZBWTHE Hoy IJEZRT VT EAHEINTED,
BT R PRAF 1B VR A 42 B 12 Hey IMUAE 237
T 5 LRIRMDEVEEL Lo TVDY,

Fx1x, BENREIIBITHILER Hey (tHey) #EE
L BN OBARY, tHey B2 12815 % online HDF
DERENONTHRE L7z, 4l & B O
FA, VB, VBs% il 5€ L, tHey il £ & FA, VB,
VB i EE, MoOAALFMAHE & O#EZ L, &

The investigation of homocysteine , folic acid , vitamin B,, and By in blood level with hemodialysis patients

Department of Clinical Engineering, Shinonoi General Hospital, Nagano Prefecture Federation of Agricultural Cooperatives for Health and

Welfare
Tsutomu Shiozawa

Clinical Laboratories, Shinonoi General Hospital, Nagano Prefecture Federation of Agricultural Cooperatives for Health and Welfare

Noboru Hanyu

Department of Nephrology, Shinonoi General Hospital, Nagano Prefecture Federation of Agricultural Cooperatives for Health and Welfare

Masaki Nagasawa



186 H AR EHT IR 3 Mk

itk L O REREOA MM 2R 72,
2 MWREFE

2-1 3 ®

BT U7z, UBeHRREN B 24 % (J 18 44,
6%) DI % H v, tHey i JE, FA, VB, VB,
REZWE L, SHoMEICL), YhmiEe
2, BMRFESBRMEF PGB B 2 0KRE 572,

2-2 /&

@ tHey #EOH %

tHey #EEIE, Araki 5 O 2 —#dZ L ClllE
L7z IMIEICNEREE S B 2 i L 72 1%, dttask
SDB-F CTHG#kL, ks u< 17571 (HPLC)
THlE L7z,

@ I FA, VB, VBg ikl oillsE

fiid FA, VB,, VB, !d SRL IZMK#E L 7-. FA, VB,
IALAFEERE R S W EEE (CLEIA) 12T, VBl
HPLC #:2CillE L7z,

@ A EHE O E

AL E I, A P EBONRE T RANRY
k008 (HAZBAERT) % H\WCHEREBFEOMATEICT
WaE L7z,

@ EEfbET R, B LR b,

= VEAREOH M

FHEfbEdrE (Kt/V), FEEDRILE (normal-
ized protein catabolic rate; nPCR), %27 L 7 F = v
HEEE (%CR) & Shinzato D32 & W THEM L7,

%7 LT F

3 # R

3-1 tHey BE &S LUME FA, VB, VB iEE
tHey 3 BE O X4l = BEHEAR 2213 33.3 £31.9 #mol/L
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(n=24) T, B ¥ 2935.5%36.3 #zmol/L (n=18), %
PE7%26.6+12.4 pumol/L (n=6) TH 7. FAIZ 2%
ARMEFPHLL L& 22 1), Ol = BEAER 21 4.43
+1.3ng/ml (n=22) T, WM 274.20+1.2ng/ml (n
=16), ZMA%4.78+1.7ng/ml (n=6) THo7z. *
72, I 31<TH Y, HREMERHIT1HTH- 7.
VB, 13 5 %25 EMPHLL B 2 0, 2 0PI fil + 12
MR 7213 486.9+183 pg/ml (n=19) T, B2 468.3
£193 pg/ml (n=16), & % %%526.7+65.5 pg/ml (n
=3) THhotz VB IIE¥) F¥43I ¥ (PM), ¥V
F¥4— (PL), ¥V F+ ¥ ¥ (PN) @ 34028
WES N, PMIZLH 1% DA203ng/ml T, il
DIEBNETXT 0.2 ng/ml Kiii TH - 72, PLITHM: 2
LCTHRIATTH Y, FONIfE + BEHER AL 6.78 +
3.6ng/ml (n=22) T, B A7.07+3.5ng/ml (n=
16), LMHEH697+42ng/ml (n=8) T&dH - 7. PN
B4, K2 AARIEAT TH ) Mo RERNIL S
~T 3.0 ng/ml Kiwi Td - 72,

tHey, FA, VB, PLIZBWTHELICAHEAITRD
hrolz, MiER&EH (TP), 7V 7Y (ALB), K
#%# (BUN), 2L 7F=> (CRE) Ol + 1=
HEEE L HIZFE 1 IR,

3-2 tHcyiBE & FA, VB, PLIEEDOHEE

tHey & FA, VB, PLOM BRI E N Ehr=
0.231, r=0.324, r=0.053 THho72. WINHFEL
HEZRD o7z (K1),

3-3 tHcy iBE & FA, VB, VBgi2EDREE

FA, VBy,, PLEE% ZNZNABEIE, 481258
L tHey MO FMEO K Z 1T - 72,

FA 4.0 ng/ml £iiii (n=4), VB, 400 pg/ml &iii (n

%1 & tHcy, FA, VB, PL&BKU' TP, ALB, UN, CRE g

H H EN Ui L/
tHcy (#mol/L) 33.3+31.9(n=24) 35.5+36.3(n=18) 26.6+12.4 (n=6)
FA(ng/mL) 443+1.3 (n=22) 420+1.2 (n=16) 478+1.7 (n=6)
VB,,(pg/mL) 486.9+183 (n=19) 468.3+193 (n=16) 526.7+65.5 (n=3)
PL(ng/mL) 6.78+3.6 (n=22) 7.07+35 (n=16) 697+4.2 (n=8)
TP (g/dL) 6.36=0.5 (n=24) 6.37+0.5 (n=18) 6.32+04 (n=6)
ALB(g/dL) 3.57+0.3 (n=24) 3.54+0.3 (n=18) 36703 (n=6)
UN (mg/dL) 57.25+11.4(n=24) 56.56+12.3 (n=18) 59.33+8.6 (n=6)
CRE (mg/dL) 12.45+2.69 (n=24) 12.90+2.79(n=18) 11.12+1.97 (n=6)

tHey : #8HREY AT A4, FA: %, VB, ¥¥ IV By PL: YY) FEFH—,

&k, BLNOT39E + R Z R
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a) tHcy vs FA b) tHcy vs VB, c) tHecy vs PL
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a) tHey & FA olJasid y= —0.009x +4.67, HPBIFHREIE r=0.231, b) tHcy & VB, ®
mREE y = 1.71x + 416, HBIRENE r=0.324, ¢) tHey & PL o lJaid y=0.007x + 6.67,
HBIFRELIE r=0.053 TH - 72,
xmol/L
60 -
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> ] ] ] FA
o -
£ ] VB,
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iz
2 tHcy & FA, VB,,, PL ®OFf%
% 1% : FA4.0 ng/mL &iifi (n=4), VB, 400 pg/mL Kiiii (n=8), PL4.0 ng/mL A i
(n=5)., #5 2% :FA 41~49ng/mL (n=11), VB,, 401~699 pg/mL (n=7), PL 4.1~
69ng/mL (n=7). #3#  FA51~59ng/mL (n=4), VB;,700~799 pg/mL (n=4),
PL7.0~109ng/mL (n=6), %54 # : FA6.0ng/mL 2. F (n=5), VB,,800pg/mL Ll I
(n=5), PL11.0ng/mL LA E (n=6). #H1#ERE, FALZHMNT % & tHey 13 E A
ZROT. FREABTIE tHey IESMMUORE L ) HIEKMETH - 72,
=8), PL4.0ng/ml £iii (n=5) % % 1%, FA4.1~ =5), VB, 800 pg/ml L E (n=5), PL11.0ng/ml 2L
49ng/ml (n=11), VB,, 401~699 pg/ml (n=7), L (n=6) #HFE 4L L7,
PL4.1~69ng/ml (n=7) % # 2 #, FA5.1~5.9ng/ FA, VB, PL2MXMETH - 7248 1 HE1E, tHey i
ml (n=4), VB, 700~799 pg/ml (n=4), PL 7.0~ LM TH -7z, FAIL, 2~4FEIHTTHIMT 512

10.9ng/ml (n=6) %4 3%, FA6.0ng/mlllE (n HEW tHey IEEIXIE 2R L7-. $72, FA, VB, PL
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a) tHcy vs Kt/V b) tHcy vs nPCR c) tHcy vs %CR
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3 tHey & Kt/V, nPCR, %CR (48
a) tHey & Kt/V o i a1E y=0.0001x + 1.62, HBI%IE r=0.017, b) tHey £ nPCR
OEYFERIE y=0.0002x +0.84, HIBIEAELIL r=0.038, ¢) tHey & %CR D llfiatid y=0.152x
+114, BRI r=0181 TH- 7=,

xmol/L
60 -

50 -

40

O KV
30 ] nPCR
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b3

4 tHcy & Kt/V, nPCR, %CR MBE%

55 18 Kt/V 1.50 &iii (n=7), nPCRO0.75 g/kg/day Kiii (n=7), %CR100 Kiii (n
=5), # 2% : Kt/V1.50~1.69 (n=7), nPCR0.75~0.79 g/kg/day (n=5), %CR 100~
124 (n=7). % 3% : Kt/V1.70~1.79 (n=4), nPCR0.80~0.99 g/kg/day (n=5), %CR
125~134 (n=7). #4% : Kt/V1.80 LL I (n=6), nPCR1.00 g/kg/day 2L . (n=7),
%CR135 DL I (n=5). %CRZ2MKT 2 I5E-> T, tHey MEEAHIML 72,

FTRCOAEMEZ R T 4TI tHey iR I ERME 2R L DOIEREIE r=0.038, tHey & %CR OAHBIFRE X r=

72 (#2). 0181 C, WINLAHFELRMHEZZDL» o7 (H3).
3-4 tHcy B & Kt/V, nPCR, %CR MO#HE 3-5 tHcy BE & Kt/V, nPCR, % CR DEE&%

tHey & Kt/V ORMBIFAEUZ r=0.017, tHey & nPCR Kt/V, nPCR, %CR ZZNhZNHAENE, 4 FEIZ7H
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k2 EZIVEEKYV, nPCR, %CR OHEN, HEIFRE

Kt/V nPCR 9%CR
A y=0.091x + 1.24 y=0.017x+0.80 y=—5.07x+ 143
r=0.492 r=0.168 r=0.252
VB y=0.0003x + 1.57 y=—0.00009x+0.89  y= —0.038x + 142
” r=0.021 r=0.121 r=0.286
PL y=0.006x + 1.55 y=0.006x + 1.55 y=—-14x+136
r=0.181 r=0.181 r=0.371
L tHey iREEDOFED I & 47 5 72, nr.

Kt/V 1.50 &iifi (n=7), nPCR 0.75 g/kg/day A
(n=7), %CR100 kif (n=5) %4 1%, Kt/V1.50~
1.69 (n=7), nPCR 0.75~0.79 g/kg/day (n=5), %
CR100~124 (n=7) % 2#, Kt/V1.70~179 (n=
4), nPCR 0.80~0.99 g/kg/day (n=5), %CR 125~
134 (n=7) %% 3#, Kt/V1.80 U E (n=6), nPCR
1.00 g/kg/day LA £ (n=7), %CR135LL Lk (n=5)
B AREE LT,

Kt/V, nPCR T tHey DZALIZFED SN h o 72
A, %CR T LR & & 12, tHey 38 L 7 (X 4).,

3-6 Kt/V, nPCR, %CR & FA, VB,,, PL (18F8

Kt/V & FA, VB, PLOMBERKIZZENLZN, r=
0.492, r=0.168, r=0.252, nPCR & FA, VB,,, PL
OMBEREIEZNZN, r=0.021, r=0.121, r=0.286,
%CR & FA, VB, PLOMBMBRKIZZENLZETN, r=
0.181, r=0.301, r=0371 TH o7 (2). HELHMLT
3dH % 2% Kt/VEFADMIZIEOMPE, %CR & PL
DN DO RD b7z,

4 £ =

tHey 78 B (3 /i 9] 7] B 34.2 +31.9 #mol/L & &t T
Ho7z. FA, VB, DFEHEMEITZNEN 3.1< ng/ml,
180~914 pg/ml T& v, PL X%V 6.0~40.0 ng/ml,
2 4.0~19.0ng/ml TH 5. SHIOKETIZIFAD 1
B 23 L HEAH A, VB, @ 4 FIASHERPAL L TH -
R RBREEEMEE LTV, —F, VB &
RALEERE A AL LT 2 MENT B I A2 R 3 2
EBRMENTWD, L2 L, SR OMETVB, A
Al 2 7R IEBNZ 72 A > 724%, FA, VB, Till5E #ipH
P EERRTIERNN D72, ¥ I VHO#RY, RER
BRFEHT HICY7-0, Mhesy I YEHOMEL LD
FT) AL D OFHEDFE L W MFZOLEEDTRIE S

tHey & FA, VB, VB DMICHZEZRMHBIEFED S
Nah ol EHFIZBWT tHey & FA, VB, DRIC
HOMBEN»H Y, PL LMW &P HREY S
NTwW5b, —7, GRSVILEEZICBWT, tHey
& FAOBICHIBE % 38D e h o 725 DD FA JEFENIE
WHIPH O 2 LN O BB TOMNT T, tHey & FA O
WCHOMBEEH S L 2HELTwD, s OMET
1, BITEEEEKTD FADBREDEWIC X AT
bMMIIED SN o7z, 72, tHey & FA, VB,
VB DIREEL Ok (K2) ITBWTHBEEI LD
72500, FAREOHINT tHey 25 @M%, 72
FA, VB, PL 9 XTH W48 Tl tHey 2MEME %
RL7:, ZThsDZEH 5, FA, VB, PLERTH
HETH 5613 tHey IEZREICHERFCE L2 L
MR I NIz, —T, BENMEHIIBWTFA, VB,
tHey AL F ISP Z /R TR0 EHE S B
D, BHM~% TtHey & FA, VB, PL®ILHEED
BIRICEVDH B T LHRIE ST, 41, MTHFR
e EOREFRBIZ T OERZ GO 75 R AL EE T
bbH, Fio, KEREELITH) SWIIEFE T L ITHE
A7) BRI STz,

tHey & Kt/V, nPCR, %CR D RICHIBIZiED Hh
%o 72%%, tHey & Kt/V, nPCR, %CR OB 5,
%CRAEDBER & L H 12 tHey DN Z 2D 72,

HARZN RSt AR S D %CR & BTk
DFFNTTIE, BCREWMKSELBMPLI LW L
ZRLTWABY, BIEBEICBWT, %CRIZHAE
EEEGERSH Y, ENLT, AT, SRR
L ERAENICEIES BN L ZICWMKTAEEZON
TW5, —F, @AARIZL Y & Hey L 2R 2
ERPESIN TV LY, FTL OB TIE, %BCRAE
fiCtHey bEEZ/RL72Z E0 5, AR
M tHey OIS 54 2 EAVRK I N, L
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Kt/V, nPCR, %CR & FA, VB, PLO®OMT, &%
PTIEDHBH, Kt/V & FADORBIZIEOH AL, %CR
L PLOMICHADOHBE RSO N7z, Kt/V, nPCR,
% CR L EHT L OWGHRIH & A 1 H W3 5 181
ThHhbHI s, HIHH L OMBREHITT 520D TIE %R
<, MDINT X —F — % ZO TN DLBEVED TR S
niz, ShfEohi7—% 28I, %M %
T\, il A OBEITE o 72BNTHE O % E R R Ak
DFERNBLTTWE W,

5 % @

@ tHey (a1 O#E FER, SfEZ7R L7z, FA,
VBy,, PLIZFATI1 &K EMLTTH 720D
#DZ%, FA, VB, PLIZREMOFEPHNTD
o7z, ¥, BEEIBEOONL o7,

@ tHcy & FA, VB, PLORICHBEEED 51
o 7275, FA O EF IR tHey @A 2R L,
FA, VB, PLPY T XCHEMETH 5% & tHey 131K
xR 7.

® tHcy & Kt/V, nPCR, %CR ®RIZHE 3O
DN h oz, CROWERE & HIZtHey A
L7,

@ Kt/V & FADOBEIZ#ER 2 IEOHBE, %CR &
PL O IZHER 2 2 A OB AFRD S 7z hs,
DI H B TIZAHED RO Lo 7z,

Z DRFZEIZ K 22 4F L H ASEAT IR X Al Bh i1 &
55DTH5.
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