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dimethyl benzimidazolyl cobamide coenzyme (I
T 51Co—coenzyme—By; &H%d) 131.02g(1.54Ci)
EL, Zh5%E/K 100ml K5FH, ZDHH 2ml
% standard & UCTIRE U, EOREIHBUHREMS 1
BUT XL >ThHhE IS 28 ELY, BEL2ES
1 DDEBRICAN 400ml OKEMIFEIZ 5~ b
L, standard scintillation counter TH:fifthtees
HEL, #5580 LROERYMEL UL,

i) Repgkt Rl Ed:

B ODHREGEB L UBEEI Lo hIERElE
KrERkick iy, 24BHMREREL, €0 1mi
% LD well B scintillation counter TRhis
WEHEL, 285BI Eo%Etd LR
&l

iii) @FFHRlE & ks

ZHWRIZEAZBEEE LTRSS BEE Me-
dical Universal Human Counter (MUHC) 3.5X
2.5 inch Nal cristal 2 {H&&0 BEFRIC & X,
B #3550, Bk, 2,4,6,8, 24, 48025
B L CLEMMBRR F ¥ =V /%7807, ABE
BT8RO 0. 1CiBEX THRINTHTHY, R:¥
=¥ 7 #E 20cm/min, TEEOED R~ F15em/
min, HHEHIIEIZ | om 18 THBRORINELE
BEFTBRFICRELTCRRE L. BERNBERIE
BEER DK 100% & LTEELK,

2) By FAEBNARE B 5RO RIEKER

BANCEKARF (LUF HIF &0%9) & 80Co-CN-
Bz L DHAE/HDE ethylenediaminetetracetic
acid (EDTA), HIF 5L 80Co—CN—-Bp LD
b D&M HIF -90Co—CN—Byy, OfE&R
RICEERINEEZDOHHEEZT <5 HIWT, pH 8.6 O~
o — VIR (4 4 V38E50.05) % 6EM L TIRERE
S[AREETE, B 1ICRT &5 ic Wgkic HIF—
80Co—-CN—Byz D EEIRIEIC BAMNERS LN C L
THER U, @IT EDTA 2g & 80Co—CN—Bpp
1.04Ci/ng RIS L7 b D&, EDTA 2g, 9Co
—CN—Byz 1.0 #Ci/ug =@ tic Carrier &L T,
CN—By2 5,000 ug ZMZ TRORE L d0rman
DOHFEICLD, ELICRIERNE, 2555
LUSHEBA Y=V I E2TIHEY, Z0ORINE)ELE
=300

2. B DEADHE LY turnover IcDINT

B #5#:&E LT 80Co—CN~By; i 3tict Lok
ETHBDT, HBITITRD BIREHT 1.0 4Ci/ug
5L, %Co—coenzyme—Byy 1T Jic LT A&
ETHBOTHEE ST 3 BN TELRABaRHEL

E)

K1, 80Co—B— NRFHEAED WAKE R
kBB L OB EEONHER.  (Veronal
Buffer, pH8.6, 1=0.05 Tik&h)

HIF +*CoCNB»

~~»« Radioattivity Tracing

== Densitometory Tracing

+)

+)

BERT2H, ERRERLE» 2 BARTRNTA
RHCHRNESZTE o/, BE5RIZ 1.5 4Ci/ng
EHERLRL. BE5EKREIDL, 2, 4, 6, 8, 24,
48RS SRR ICHTR D A ERIc & 2 & 55, 288
RFX =V SETIY, B OO B XY turnover
rHEL.

3. By &Mtk 3 By Otz o T

1) BOBERICOINT

BOFEET EZIC RUALE D TRV, BRI
Schilling FEIDIC#E L TS5 2 KR CN —Byz 1,000
g % HARE UR Lo FEhdtsE, 255
H, &8ER+v=v 7% LEO XS 1SEAIRIE T48
B T8 o 72,

2) FEROEERICONT

Bz DENDFE BLO turnover DEERR, FFE
KRAICER U cth, RERTIE By R5%3BHE
C# 1E @ CN—Bi21,000ug ZEREHL, 0%
2,000 ug %HfE5 ARG L, ZOMOEH T &5
HABLULBBMAF Y=V 7/ TBIRL, A0SR
Kistae% 100% & UThREESRERDE.
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I. By OBIIZDNT

1. By OEBENIESEEDRBIC DT

1) EEEFID 60Co—CN—~Byy O BINEE (X
2)

EREHEE 5 Fic >0 THRE LR 2 iiRnd &9
ic 80Co—CN—By, BOHSEEKOBHESTHIZEH
EBOLNBIWEAICT 1 ED peak B HNDE, BEHR
2HICIZZ D peak B TERHBHL, TOH 8K
i3 T} peak ICEEFERRENZER DI Po 2. 5
H 48T IS peak MK LGB & BEbn 2
AT IS 51 peak BEBEFET 5 DA EIRE, 25
FHANC BT ANEESRIT48EMICIIBH L13D,
%rh, ROPgEEROAETE 2O HiRsIZIE—T 5.

2) EENEFICEBI S 7Co—coenzyme—Bry D
BB DN T (€3)

EENRABLE2 1 FlIc >0 THE L, 9Co—
CN—Byp #:58; LR D RIFIIC % 5% 4BFMHE T
BERLTHRMIL peak BEONKEhok, LU
FRh~OHRE TR & ICE(LBED SEh o fo.

2 . By JRAERER SR ORIRICDNT

X2, EEFIC B3 0Co—CN—Bj; 1.0
pg BEOFGHED SRR AF v/ ICk
ZRINENEE, (RNEFER ORISR

Whole Body Longitudinal Linear Scan
0. M., £. 26yr.

Test Meal: ®*Co-CN-B 1.04Ci/ug

"""" just after
=<~ after 2hrs,
———after 4hrs,

0~4hrs,

e el
[} 4 Navel t 4
Legs Abdomen Chest Hond

....... after 4 hrs.
= after 8 hrs,

4 ~48hrs. e after 48hrs.

§ Navel 1
Legs Abdomen Chest

RA Remaining in Body
(%)
mo‘-—--—-~—...“.,,._..qﬁ
ey

o > o
al wls

2 4 6 8 24 48
== Hrs, after Ingestion

Fecal Output: 18.0% per 96hrs.
Urinary Output: 0.3% per 24hrs.

1) EDTA 2.0g & 80Co—CN—Byy &% R
L7845 ORNEREICONT (K4)

EEABALFICDOTHET L 7z, 890Co~CN—
By OAEMBREROLD @2) ikl T, TEX

IR peak B ONT, WBHEHOHEEOD peak
bF o o K LEDEHERIT7. 62 S FNL, &AW
BERIIBB EHLDICBEI LTINS,

2) EDTA 2.0g, 8Co—CN—Byz 1.04Ci/ng %
X0 carrier & LT CN—By 5,000 ug ZRIIFEE
LiciEaoBXgmEic 20T (M5)

ERESREA fliconTiE L, R5IIRTLD
ICTIER DRBLIT peak DFAERTBD I o o3, 48
FEORFIAIC 3 2278 peak 2R BN, KIVERT
KEHHED carrier LD EHTTD ERRITHLT
609% L & i K, RS 25.7% LD EIR
Uiz,

3. RERBICET 3 AEHBEOBREKD B 0K
WEgEIc>0T (X6, K7)

EHENBAOTIREREE IR L TIE A LSRR
DONIEDPo 2 b DRFREIWE, FERREAMm, 8

X 3. EEFCEBT 3 57Co—coenzyme-By,
BROREHOEERBRAE YV iIRX 3K
e, RNEREE B X UHERYEER,

Whole Body Longitudinal Linear Scan

T. T. 46yr. @

‘Test Meal : "Co-Coenzyme By 1.54Ci/ug

""" just after
—.— after 2hrs.
after 4hrs.

0~ 4hrs.

N A I A A
Legs Abdomen Chest Head
4 ~48hrs. «----- after 4 hrs.
~-—after 6 hrs.

—— after 48hrs.

Legs Abdomen Chest Head

Fecal Output: 9.4% per 72hrs.
Urinary Output: 0.6% per 24hrs.
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SATFERUER M, SRZMRM, BYEFE, EYhE
Ick B FEE, BiEs, PRBEERESFAT H-
7o, FEEEBXOEERETIING, TKAONDX
D ICASEEfEIC B 1 2 FFIER D peak 2513 & A ERED S
N9, FLANRERSET L, EhflERDFns
EHoht, ABROBHIFE +7 €37, HikH
MAEIC 580 b i,

I, By OERSFHE LT turnover

1. EEEEAlics 3 EROBE_ROENDIEE
& U turnover (X18)

EHBEF 2 P> THRE Lz, 241E8R81IC
R & DK 0Co—CN—Byz i, HHEEE, HDOEH
CHA U e #iRBER L, 48K I IR~
B HER NS B, MDA TS BED R D
Aoht, FRBEROELIZE LD T ZPDIIRE
AR Uz, 51Co-coenzyme —Biz IZ 2V T HREBED
BEABCIL o 12D, 0Co—CN—Bjp OEAICHL
TELRREBERRBEING o 12,

2, BTORBITRBY 557 & turnover

1) EHEAm (X9)

16DADHRETTH 205, HIDLSIC 9Co—CN

R4, EEFIKBT S 0Co—CN—By; 1.0
ug, EDTA 2g RO L5/
2F Y ViCk BRINERE, ANERERB X
U#R kR,

Whole Body Longitudinal Linear Scan

A.L,m, 31yr,

Test Meal : “Co-CN-B. 1.0,Ci/ 1 +EDTA 2g
P e just after

- after 2hrs,
—— after 4hrs,

N g Navel

----- after 4 hrs,
v+ after 8 hrs.
~— after 48hrs.

4 ~48hrs,

. 1
Legs ~ Abdomen Chest Head

RA Remaining in Body

2 4 6 8 24 48
=¥ Hrs. after Tngestion

Fecal Output: 77.6 % per 96hrs.
Urinary Output:  0.3% per 24hrs.

]

—Byz BLU 5Co—coenzyme—Bjz & & IC24BEAT
P~ DEBSBEAREILD, BRHETIRT TICHE
EbEDERER LU, L LERBERICONTIR
EEFIEOERTEPLTCNBCEZBD LIS
7z.

2) FFREZSHE (X10)

FFIEZEE 5 BlIC DD CTRIEEATIE o o8, KI10IC7R
T & D IC 48R D FFERTD peak i 57Co—coenz-
yme—Bi, DF DS 80Co—CN—Byy DHFEDRETH
o, ANBERIBODTYE3R0THo 1.

3) B ("11)

BRI 7T Plic OV TRE RN & T A,
57Co—coenzyme — By, 23 24H5R T FFER D peak 4%
BEEIL50, 0Co—CN~—By i #5% 6 BHICHK
> TRUHT peak BFEEE o 1,

4) HIERRARERER (X12)

BEHEAI 1 BITH B0, Ri2icRd&LHic 0Co
—CN—Bi, OFFMEADERKIL »ILDIERT BTE
RL7TzDIiT, 57Co—coenzyme—Bip 1324855 peak
DEEICE L8, 48RRI CiEELDOEmH D 5
e, ULk URNBEERIIHBE & ZFRSEIRRED

X5. EEFlickiF5 0Co—CN—Bj; 1.0
r2g, CN-—Bi; 5,000 g LU EDTA
2g BROBSBOLEHERA: Y Vick
2 WINENRE, (ANBEERD X OFEREYhHEER,

Whole Body Longitudinal Linear Scan

H.T.,m., 35yr.

Test Meal: ®Co~CN-By 1.04Ci+CN+B,5,0007+EDTA 2g

...... just after
a—ensafter 2hrs.
a—after 4hrs,

0~ 4hrs.

w—-w after 8 hrs.
~———nafter 48hrs.

4 ~48hrs,

t t Navil 4

3
Legs Abdomen Chest Head

RA Remaining in Body
1004
© [N

2 4 6 8 2 @

— !jrs. after Ingestion

Fecal Output: 25.7% per 96hrs.
Urinary Output: 0.4% per 24hrs.
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Shidipofz,
M. By, OHECDNT

1. EXdBAlickY a8hco0T (K13)

Schilling Test BFicfT75 & 51 CN—B;21,000
ng OFFET flushing 2 & ARE 4K T T O
NN REl: AR EEE ARSE T ERL BE
(®2) LRABOEME R, 4BEKICET
BHREI 9 CiC HT D peak DFE/LOD HEHED L
N, 8 ¥75b L flushing % 6KHIK BT 3
peak FIEIICTEEL LT3, KNBERERLE
7571 BT & flushing % 2 BRELIBREAMER
DA LN, ABEFERDEIEETIE peak [$F o 7B
4 U, 4ABMloRbkiaRlY 24.5% Rk &ML
A8, FrhERHER|T flushing LISWIEAE KEETD
8ipa fz,

2. FFEAICER Shz B Ot 0T (14)

BT B 2 L OERSHTHRE Uik, &
CN—By; 1,000 g BEBETEMNMLTHIZ LA LHRM
ISR <, 2,000 pg % 5 EIE: 11,000 pg %15
LTdHI M 6~8% DEABRERDOHA LrRD
o iz,

M6, FFELERIC B35 9Co—CN—By,
1.0 pg RO SO £E5HHEH 2+v v
I & 2 RINENRE, (ANERERE X UHERD
HE =R,

Whole Body Longitudinal Linear Scan

B.K., m., 39yr. Liver Cirrhosis

Test Meal “Co-CN-B.1.0uCi/ug

------ just after
—-—after 2hrs.
—— after 4hrs.

(AN £, " e
= R L Novel
Legs Abdomen Chest Head
A
,»'..l" ' ~-e-= after 4 hrs.
4 ~48hrs. PR —-—after 8hrs
i ——new after 48hrs.
L 1 -
Ay - - Cad
N ¢ Navel 1
Legs Abdomen Chest Head

RA Remaining in Body

4 v —
2 4 6 8 24, 48

«~@ Hrs. after Ingestion
Fecal Output: 63.5% per 96hrs.
Urinary Output: 13.5% per 24hrs.

3. HETOEREKDNT

F1ITRT ELS1IT 1,000g O CN—Byz AT
BHEICIZ S A EBERA L HONT, 10,000 pg O
B TX IR FREE S LOBREmFcHhEn
BEBD O,

z #®

Biz DRI DT DIATL D ZEREBOEL
PHIONATNS, £0D12i% B OEBENEEREL
IEAOREMETHD, MIBEEENAEREDSE
ATH5, AHOERICBOTCEETCOEENED
80CO—CN—By; OROFEICEY 5 REARAE
KL OBEINICEE L b3 Th a0, BHBHELIER
NBEALITREATS peak DL, TOBNTAHARF&
Bz % B ARTEAKRE BRKM2 LiclBioh
3. 2HHRICIITIERIC peak BB LS, ¢h
BE~D Be-NEFEARD BHEBZ, 4RHEL
D 8T E TOBMEE TREWREMERD OIS
Mo fo & EI/NEE NIRRT KO Br BIBERALLS
DINEREEADFEOD16) LEIRLTd & LohZ
WNEED, 48R TOEE TOW 2075 peak

7. BE@elick 3 60Co—CN—B2 1.0
g BRORSRO £5MEREA+Y Vick
2 MINENRE, ANERESEL X OTER R

Whole Body Longitudinal Linear Scan

K., m., 67yr.. Obstructive Jaundice

Test Meal: ®Co-CN-B 1.0uCi/ug

" sesesse just after
4 ~—«—iafter 2hrs.
——after 4hrs.

1
Legs Abdomen Chest Head

----- ~= after 4 hrs.
=~ after 8 hrs.
~—— after 48hrs.

4 ~48hrs. |

> b A
+ 4| Navel, t IS
Legs Abdoment Chest Head

RA Remaining in Body

100 ¢
50

2 4 6 8 24 )

~=p Hrs, after Ingestion
Fecal Output: 55.8% per 96hrs.
Urinary Output: 4.3% per 24hrs.
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¥, Bp 2VNEMEZBEBL, FIIRE~TERNICER
IV ANER SN b DL EETE S, L
ML T By WRFESELD By L #EIE2
releasing factor @ FEEDFEN HE L2,
EDLCAZOMBEICE L TIIRSICBPINTES
3, Bur-MATFEAENEZOT RIS NS 2,
BRI By, LBEMES Br LORIC BE&STIELN
BiDAZHNIE &5 &5 Donaldson 5 22 DITHA
RIEEBDB., LrLABEOERTIIZOLI AT
THHTEITL,

RICEERICEB T B 57Co—coenzyme—Byy DA
MBESEORBICET 2 ERBREE BT S,
Heinrich 52){3IEH AT 0Co—CN—-DMC (5,6—
dimethylbenzimidazolyl —cyanocobamide) & fifil:
@ 6Co—coenzyme — Bz OWIE Hiliiiit LT 3
B, Thick B & 0Co—coenzyme—Bj, DIRINITIEK
WEREL, 7 v P TOEBTRYOREEZE LR
&L T3, Herbert 520% coenzyme—Bj; O
&N, CN—Biz EOHBMFEZLTNS, <D
B 513 Schilling HHICd &3 < RepPik IR
REBEHZL, coenzyme—Byp 13 RER2AUIFRHDIR

K8, ERFIOKAIE B #iE R ORI
EB: 0Co—CN—Biz #5HDHD
1B 57Co—coenzyme By, 1B E5RKDH O

TB: RRERESR
Distribution of Labéled-B,,
T.T., f,50yr.
®Co-CN-By 1 0uC1 IV.L
- just after
. = after 24hr.
—— after 48hr.

1

t r
Ihac Crista  Xiphod Proc.  Jaw

#Co-Coenzyme B 1 54C1 IV.I

+re<~ Just after
—~ —after 24hr.
YN\ ——— after 48hr.

1 1 t
Ihac Crista Xiphoud Proc.  Jaw

RA Remaining in Body
(%)
100 foeran a e A A Pt = AR T e

50

. N
10 20

..... ®Co-CN-B ~— Days
== TCo-CoenzymB,, )

#

R L D 8D b DO FE L, KERIETIE
WEE RO%ELTrS 5HE LD 2B T g
~DOEFIREIZ 13125 L L, coenzyme—Bj; DFHs
CN—Bpic IR LD g s b, RIKEES, 1l
BRICE SHABSEE RN, HETRERNEELD
BUOEFELTHB EHRE LTS, —7F Okuda
58, 7y MTIE Heinrich &3BI0OHHET D
t coenzyme—Bi; & CN—Bj; &0 B & KNICi
SEOVERPBOERELTNE, AEBRITBOT
12481 T ORE L 3BEE LTS0S, EEH L
peak BB OB 072DiF Herbert 5D kD X
SRR Sl E TD coenzyme—Bi; DRI
BRDIEDME H LI,

EDTA HE2S By & NIRFED complex % JB
R BRICIHET 2 hE I &S END 505, 4
Ho SER T AEMWIZIZ EDTA & 60Co—CN—Bjs
LDMEE &, ZORKARTZINZ a8 & DM
IR Rk EERAED S Do fofik D, ED
TA & B-WAFEAREBRZTOb O BELR
WEBZ LN 5,

Herbert 2 {ZIREANICEEB Y v 5F4DEH, ZC

X9, FEHEMP DS Bl #iHkO KA
937,
B 0Co—CN—By, #E5HD LD,
iB: 57Co—coenzyme By #5030,
B (RNERER
) Distribution of Labeled-B,

Y.Y. f.,48yr. Megaloblastic Anemia
“Co-CN-By 1 0uC1 I V.L
""" Just after

e — - —after 2¢hr
- — ~after 48hr.

1 T 1
Ihac Crista Xiphoid Proc. Jaw

“Co-Coenzyme By 1.54Ci LV.I.

W s just after
s . — after 24hr.
——after 48hr,

.
i T TRTE Semm

T t
Ihac Crista Xiphod Proc. Jaw

RA Remaining in Body
(%)
JY

50

D L S

l'() 20
---- ®Co-CN-B,
—* ~%Co-CoenzymB
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S Bl CLAKRFE EDTA 2FEALT B @
B ATINTN B, Zhick s & EDTA Ik b fikt
#: B, ORI IZIZT AN B0, O&DTX
Ca++, Fet*, Mg+*, Cr+*, ZOff12f, 3D
4 & VIRIEAEAT B & Cat+, Mg++, Srtt D3
>0&H 08 EDTA OB EERZHTT 2 EWME S
NTV3, Okuda2 {F¥v x X IDEMNENV—-TF
% in vivo THOTHRTH S0, Cat+, Mgtt,
Sr++ ILED A AVEETTO Bur-WRTHEAKRE
B LRHOSORICHEICBE SN B4, EDTA %
FERY 2L oOBBEHREBR LN o e LS
LT3, ¥/ Okuda 520 i3k MZDWT By D
WIE~D k%% EDTA THBERE T3 Lt LD
By BSHEXDZTNTL 2RFEERLTCOB, &
EDERICHNTS EDTA BE54ITHER 4 B X
D 8HERTICE I B TIEID 28178 peak NE LN
NZ &, 48ROI D peak DIHK, HHERER
OETH Lv#EhgitkoEm &S 2 EDTA
5 B NERTFEEED BEREA~D REBRREEEL
TebDEMBINS.

-0, FFEZSES OB Brp SRR OEN
il
kB 60Co—CN—By; 58D D,
hB¥: 57Co—coenzyme B #5H:DHD,
TB: AHBRESR

Distribution of Labeled-B 2

T.T.,f., 46yr., Liver Cirrhosis

“Co-CN-By, 1 0u4C1 IV.L
=w==-- just after

— = after 24hr,
—— after 48hr,

1
Ihac Cristaas XlP}IOla “Proc, J;w

“Co-Coenzyme By, 1.54Ci I V.I.

M =-e=--just after
—+—after 24hr,
—~—— after 48kr.

s
PR ey SRy’
SRR A Vi

t 1
Ihac Crista  Xiphoid Proc. J;w

RA Remaining in Body

----- ®Co-CN-By
—+—=%Co-CoenzymB,

FFEBHREREICX S By ORIRIZRE S HS—
IHIBNTVS, Okuda®® (dvnx X IBPEL—F
ZHEALUKRED By 25U BAKIE EDTA ©
By BBPEEE B C SN EERHHAL, 0EEE
IZ Biz 1,0002g = ROBET 2L EFELZE KCRAED
B ZHE L L D biudh B BEOEMIST H200
THD, LrdEETH B EMELTH A, Lz
OB BEEDBEANCHED LobN TV S4BT
RR#HSDOWESHTEN, LELARFBAELR
WS DF BEBUIEEICGEN LD TH 5. SEOD
EEIcBN TR EDTA T o0 Bpe-WERTHE
ARORFESREHELTEE, €O LIKAED B
EROBET B itk o THREBNAR B 5K O
By ORINEH1bFThH 545, EDTA 2.0g & B
1.0 pg BE5HE O WIRENE & 120 50T 278D 48857
1B B FFEEIC IR 7 & 78 peak 2B L, FEHEIR
HABBREAFTILZ1E, EDTA OHEES U3 IKhE
BFELORNSN S B —HEELET L L, BLUA

- RFOAENELTH By OBRBCEbhsck

EYE- TN D, 1EB4EOEBRICE N TRIERRD

11, BEFREOKEE B, #EkO KN
i
kB 60Co—CN—By, 50O,
HE¥: 57Co—coenzyme By 5D H O,
TE: AARER

Distribution of Labeled-By,
S.I,m., 40yr. Chronic Hepatitis
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FEF 805 ARFONEDENIESDIE 9. DSIRIR A
FTEHERLTH B0E 5 &0 D AR TR R
THOBETER o 2.

EREERICH T B By ORI HNTIRS ED SR
TRPEFDbH 203, WEERE +5+I7, B
PLMIEICE T By OFEERRBOETHS 5h
o, CHICET 2HEEMERRS (BESh TN D
T, ZhbD—, Z=FNLIEBEBEEMLTAX
9. Doscherholmen 29 {3 Schilling 37T Bz OIK
RAEHEL TN, BELD ORREESELET 3
REDABENTIEETH - L EREL TV S, —F
Sparchez 5% i& Schilling B:iC #£1T 8Co—CN
—Bz & #HE LT R ~D £EFRELZ T3
B, TR EIEEEREBERLTEEMLTLE
2 TSREFIC H U T8 BB I S R A E Tl
EREBEIPS ICEFLTWS, L UBETD By
OHEBREBIVBEFREHEIFATEERHC LR L Ty
5. #Eic flushing FTEHTICRIMEE LT B
UG a THBIEEEER S PHBEESE CRET LT
WD EDN, HERCOBREBE X ORNZEDD

Bl12, LSRR RG] O B 8
R D AR5,
BB 80Co—CN—Byp 506D,
$1B: 57Co—coenzyme By, 5D &

D
TB: ENEES,
Distribution of Labeled-B,
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£1. FEAOKSHE B 08495 CN-Bi; REARMICL5H

Materials ' Before CN-By, CN-By,
Name | Sex | .ys Diagnosis Bi, Loading | 1,000 »g 2,000 %5
S.T. o) 40 | Control 100% -100% 93.6%
T.T.| ¢ 46 | Liver cirrhosis 100% 92.7% 78.2%
Y.Y.| ¢ | 48 | Megaloblastic Anemia 100% 10095 58.0%
K.T. o) 19 | Malabsorption Syndrome 100% 100% 100.0%

B59) ZRE L, BRIFREERBZRHEE3MGh30H, 3
25 56.6%icHK R MMA HHEINEHD 7 SRS
LT3, AROFEBRTIE Spirchez 5DV H LD
B TR T RBNC 1o & O L1 FHE~ D 60Co—
CN—B1; O HEHREDE T WD O5NEDH - 7208,
COEHRIE L LTI, FEEEDCHS IR
BRRE—HKLT, 0Co—CN—Bj; OIDALIL &K
TLUTHI, 97+ 3 7ORADFHEE~OERRE
DT FHEMEE T hemochromatosis % & HEL T
W L EEFERLTOBDOTH), ZDTHOEEDF
EEE XL, By OREEEEALLLbDLHE
Z o5, EMSIECHESELD L&A
nso®), FFEEEEEMHT R CEOAETELE
LEBESNTOS, L LARTRBESATOS
), SEOERICHER LIEMIT 20 & SIFERS B
AADT &, T h X UOBEZIRE (GOT,
GPT, LDH) Kb EEFRREAH SNEHP o 7DIT,
4814 D By OFFEIR~DERREBKOL TN S
BERUZBAED & ¢ ARETDH DEFIE P UTHRE %
TRDITINERSTNHETH 2.
FERONBEEIC LD By DkRST & turnover
BY 3 ERIMEE, AKICBO TR P50 30838
39) EEROMEETE EFAICBY 5 T To £%
R R SH 1M X 0 EF 2D, 24K %k icid
plateau OIREEICET 2 EHEL T35, 4B Spar-
chez 5303 RMFICBRIMIKE N ORhtiE By, OEEMH
BEd EDTNEY, T2 &8 1HETIRAERE
BB EREL TS, AELH OEBRTIE, CN-
Biz, coenzyme—Bi; & & ICHE, BEA~OSM M
DR LD E L, FE~DOEREIREEIZ, coenzyme-—
Biz DFH5EL, CN—Bp 3 R B TERINS
E¥REL T35, Heinrich 52 d FERICEE LTS
VN, coenzyme— Bz D DSBS KTH B &
HE LT3, chicKL, BARSOIZAF a3
IVOEKBHNERIKETE ERE cchdh, &I

By BIREANDEHLE NS ER D A FaNs IV

5tk 3 RS U CHFlE, BT 90% 2E hydroxo-
cobalamin (OH—Bi;), 5,6—dimethylbenzimida
zolyl cobamide coenzyme (DBC coenzyme) 5
CEbNn, WSS LTk DBC coenzyme %
7213 OH—Bp OFBLVEN &S iIcEibh 5 L
LT3, SEDQERICBNTERFITIIHEDOER
RS ERIROEACLHIT 5 XS KHfEL, £
OB BLITHEE Bre (ZFFIICER S, 2485 TH
DT plateau 10 L ¢ OEREIREZ 48R
THBINERDIE P o, LrL CN—By; & coen-
zyme—B1, OEBIREOMIC AZBE FDEo /e,
RNBERIEEOMIC & QTERITL, 200EBED
FE TIPSO AAEERE R U TR ZRDR
Pote, DT &L TIE Reizenstein 4D & By
YNSRI 1EL NS BOITH 2 £
Hinb, AEIOEROD XS EREOBRETIERE
W DIENT X 5 D0 d AT,
BEHAMOBREIARTORIC K 2 By ORINE
EiLh s EIBADOEETH S5, COBRD B
REBEFICOVTRBETHRLRICAONTH ST
TR, P SEEEMECAED 2RI ERSE
RO FAEICH>NT S BHNE BRELL BoONTNE
V. 9B ERFHROFRIT B REMWRETDDH
DT EBRZIICS B LN, CORKD BERF
ROFEEMFEIS purine 2KOWHD one carbon
transfer X7 pyrimidine AK®D deoxyuridine
monophosphate 7»5 thymidylic acid DAREE
KEBHDIzEND C EEFHREICEIN TS, D
C LicEE UERICEREMEEOEMLORNA/
DNA A& < T 219, BBAERZH® autora-
diography HFERSH, G HOERIREINS
Z &g By, REMEOEFRIFRO BBIIEBEE
DEELHENISE 2, COEBAKEZIIEY Lac
tobacillus €85 B K Z K @ ribonucleotide
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reductase JEED ETIC X o TC DNA SREENRS
CBREEOOMLHAIC AL LN, TOHR
REYOBRARIFERTIZERD SNENE T A|MED
WHHD, —RBEETRCOBIRHEIN. —F
HERBUE T il B R %#d 1 DL LT homo-
cystine & ¥ methiomin ICEE#d 28595 Ns
—methyl FH;—homocystine transmethylase 2%
prosthetic group & LT methyl By 285A T3
TEBMEBIU YR XX IFTH SN T 34950,
%7z BRZEDEASRMHM®D forminoglutamic acid
(FIGL) # LIZUIE EEB s /2 b 0, MrpOZERD
LHRPOWED X DERARADBETHET AT
B b5T 2 EBEBLONE LSBT, T
b5 deoxyuridine monophosphate XU thymi-
dylate ~O i thymidylate synthetase DEA
ERBEELTBH, ZDET By BESLTVSELD
ICEONEEDIC B oT &1z, ZFEHE thymidylate
synthetase FEHDOETE D &30 5 HFFE#HRES 273
INTS, L UBRZKEDF N TApyrimidine
ABROBSTHMT XTI, $BAA purine &
KOBEES & BEICANBINITR S0, AEORER
BN CEEEINA THIER 1 BEFE Ko bk
&, TORTHIRD By ORBENBLT I8, 258
DURNBRERICIEMD LN C Ep STEASNT By
BEHTOLEROERBICEET 2/cdic, T4
NI L D BB~T R S LR &S,

Bi B IcER S %k, TR T coenzyme—
Bz ICHE I NS0T SN S, T D coenzyme—
B 2P Tl methyl malonyl CoA isomerase
@ cofactor & LT propionic acid DRIHBEICE
% methylmalonyl CoA @ succinyl CoA ~D
RMALICEET 2 2 LB S LT85 fo558), ZDE
EED OMRETAHERFARE UTHEEFCENTEA
HOoWFFR U ick 3 cHEra< b/ 77 s 20
V, FHEBRBRED L—valine (10g) ROBEHROR
1 MMA ZJEL, [MEFRATEIRbO MMA ©
BEINZRD LD o Fe SSFFBEZSE LB R TEF A TR
MU ICERARE Do It ERE LTS, £ DfF
R TRP MMA OBINL 72#EFIIC coenzyme — By,
ZHELUTRS MMA OB ERZBELEEE
BEDTND, ARODIFEPERE LT CClL THF
EELABCXEya 2 X I0RT MMA #htics
Z1E9 CN—Biz BLU coenzyme—Biy HE5DFHE
BTN BY, coenzyme—Bi R EE TR
FERTICT A 408.24/ B T - fcfRrlt MMA Hhillis
WERICIZFES 232.94g/ 8 T TERICHD L DT

it

R U, CN—By, HiEREEcl3fHiE®RYs 383.8 g
/B OfEticEEF D, BFTVEPERI Dol
WEL, chOoOBEEIOFEERICETS By O
R#EET CN—B; XD DBC—coenzyme—Biz ~
OEREETH L EHEH LTS, FERHICES 32 i
CCl, EEY v 2 X If, BO By EREEZH T
2%, FFEEIE DBC-coenzyme—By 5B
CN-Bp #5E0M 2EbHOOIL, BRI
#T CN—By #5280 5 238 DBC-coenzyme—By2
BEBLDEP oL N 0TS, ABIOEBROIER
KBNTD, 4BFHTITEEEL X CBHEEEMEFL
T %Co—coenzyme—Bj; DA peak B3RP TH 3
CERBERDOEWED LS IT 57Co—coenzyme—Biz D
B~ SRS B LA BRLTHEHDL B
5. Uh UEHIEEHERFAFIT CN—Bz O plateau
IS BIERIDS coenzyme—Biz K0 BN BEAIK
DNTIRAEOEBRERED SIIRHTEH 3.

(LB B AERE 1 F1i3 EC OB m Al Hhig
LT 57Co—coenzyme—Bi; @ 488¥R3D peak 45 %
NBETLTWEROOR, AND B DRIZE56D
THHD, bbb OIEFIILIANC CN—Byy O
EREshTBEMSBETHDEEIN CN—
B OBREERSBEREMALOKRTHSL D THA
5, Z0fhid & ICEHEMP & AERS LD
1.

By RHkttiER 2 Schilling I X - THENZ & 1,
B2 0.54g AROBELZ0OBEH» 5 ORIITHER
3B - TIMIEICIMER L, MR SREICEY
BRI 8 IR L D12 & S LTV B, TINEh
7z B BEE5HW6BEITREBLIBEE LT
free vitamin By & LCIENIC EET 20008 %
{, Z® free vitamin By, 3B LD THChicHk
W& 56060, ZDHk By ISR EEL, —H
R L EATRIE flushing 2 LTH Rpic Pttty
NIOIREBITIE B XN T B, ’Eo T Miller 562
I3 flushing % 17729 BA&E HE5# ¥ 6 KHLIAK
FRRbRINnE, B ORBHHEESEDL, EBSR
EELI B EBBLTN S, 4EOERIT Schilling
BICED T LD TH 528, NIRK4KEHZET
ORINB RN BARE UG e ERRDOENE
KUK, 45T TIKET peak OIHME/LHER
H51, SIFMIRICIZE peak D E(LE S/ L
T3, hbizlbdRo XS icmERD free vita-
min By A% flushing I N T R~ Pt Shic D
LEFRTE A, <hid, flushing L4, #Hd
PR3 flushing 2 LW BEAS L 2R EKTH S
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Dic, RPEEEEIEINT 2EETRILSH ShTn
3.

Doscherholmen 83 [3IER O RKERSET B &
BHUBEAE—BARICERINI B BEDLI I
BEEITBDEVIERECCHBTES,
DfithitE Bz DEBIREEDBEICE L7k £100% &
L, ZTOMEXD A CN—B); 1,000 ng ZH;
T UFFig OB sEE2RAIE L, BP0 1,000 g O
AT AL B, ARIRE 62,000 g THED
AT EEIE I A349. 5917 b, KIFRIX82.6% & B S I
EEABEDIEREL TS, EERSROERTES
B & ET ORBHITE N T By AT O ICERS
NICIREE Bi OZEBIEF D, MEAHE 11,000
2g TIIAFESOBAEREERIC B LALEEHIIS N
9, FFEESE, EHEREMToARMERZ D /i
WETIS o Tz,

& E

Bi; ORI, &R E LOHREICE L Tisk0Fs
LRI ZEEEN, £8BRAF YV ERD, EEE
BIUOETOREIC OO THRE LIROFEESE 12,

1. 80Co—CN—Bi DAEBEMIRIKIE, THEEDH»
RORR L N THRER 2 ~ 8 B ORERREH
E, TORKBLICEE UTHBIcERE I, 481
I35 0 i IC 0Co—CN—Byy BRI N3,

2. 59Co—coenzyme—B; ® BN ELE HELX
EARERIS peak 355 S N78 o o s R b
EOBIMIRD oNE o 1o,

3. 80Co—CN—By O JEEMMKBRERTIZ A
HF LRI BERBOVA, 0Co—CN—Bpp 3%
I, FFEPICERBED Sk,

4, FFEEZSE, FE 7 e 17, EESmERIC
80Co—CN—Bys DOERNERZ 5L E4A, 4810
DIFHRIRD. peak (31E LA EED SNILh o 1,

5. 800Co—CN—Biz BLU 57Co—coenzyme—DBj;
OEMNEDOEADIGTEL T, & &I RNER
EEEREEZLOND, TEEEMmMB XUHERIK
TRE R T 248 O IR O peak IAAMER
ERL, FBZEER T 486D D peak 48
57Co—coenzyme— By DEHIFDF LS, 0Co—CN—
By HEHE LD RBiTHD, BUEDHFL TR
57Co—coenzyme—Biz 2% #%58% 2418 T FF I 4B ©
peak MBEEICET EDIC KL, 6Co~CN—Bjp i%
#51% 6 A BIC peak SEFAm LB o7, THDE, fF
BEHIZICIT coenzyme—Bi, DRI B Lot FFHAE

i3 CN—By; X0EWEBRAERL .

6. B BWICEKS By BIN BXU FRICERS
N7 By KB RITRELS B, EHEIC 0Co—
CN—-Bp O RO#S5% 2 BE:RPINIT CN—By;; D3k
BROMKEREL T80 flushing 35 & 4815[8%
DI D peak (358D b ilddo ko, T HIRIES
BHEBIFIKIC B SERI NI, 11,0002 O
Bz ZE7 UFFEERD peak DEE)H U4 H7HHElIC
L BEWEEWT Bic, HEESEWLEHELRIE
Mol 2O EEF B 3—BERK (F) cERsh
B EAEB DL EZE B OXRBAKOLS S
SHEMALNTHHZVEHPBOC EEZFTRLTH
3, fiby, FEZEE, BEHENERC, RL By %
ERERT 2 & FREREOWMER & B, Ok
maARL K,

Wk ambich, KA BHEL SRS SR AL OLR
A BT, RS — SR oMY b T 2 b, TER

TN ERAFHEPRBEMEDL, RR%t,
WBEPSL, tREFRRESALEELCECLET.
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Abstract

Numerous studies of the absorption metabolism and excretion of vitamin By, ha)ve
been made by various methods. However there have been few reports on the metabo-
lism of vitamin B, studied on human subjects using the median level whole body
counter. In an attempt to evaluate the data on the absorption, distribution
and excretion of vitamin Bj; obtained mainly by counting *Co-labelled By; in blood,
urine, feces, liver and intestinal tissues, the author, using %Co-cyanocobalamin (®°Co-
CN-B3), 57Co-5,6-dimethylbenzimidazolyl cobamide (¥Co-Coenzyme-B;;) and the
median level whole body counter, investigated the metabolism of vitamin B, in both
normal and pathological conditions.

Materials used here were 12 normal subjects and 43 parients «with hepatic diseases
such as liver cirrhosis, chronic active hapatitis, and hepatoma, blood disorders such as
pernicious anemia, polycythemia vera, thalassemia, malabsorption syndromes,etc.

1. Dynamic study using the median level whole body counter showed that immedi-
ately (5min) after a peroral administration of %Co-CN-By;, 1.0 gg, to normal subjects,
a sharp, pronounced spike-like curve appeared possibly in the stomach region; then
during a period of 24—48hours a low curve with its broadest base near the liver
region was seen. In the case of a peroral administration of ’Co-Coenzyme-B;, 1.0 pg
to normal subjects, none of the above-mentioned curves were seen.

2. In simultaneous, peroral administrations of EDTA 2g and ®Co-CN-Byz, 1.0 pg,
there resulted no accumulation of radioactivity in the liver region during a period of
24—48 hours, but instead, an increase (77.6%) in the fecal excretion of ®Co-CN-By,.
Thus, it was likely that EDTA inhibited the intestinal adsorption and/or absorption
of Bi,-intrinsic factor-complex. On the other hand, in simultaneous, peroral administ-
rations of EDTA, 2g, %9Co-CN-By, 1.0iug and CN-Bj;, 5,000 pg, the second curve at
the iliac region was not seen, although the third curve at the liver region still appea-
red. Thus it was likely that the perorally administered CN-B,; in a large dose could
be absorbed regardless of the presence of either intrinsic factor of EDTA (a possible
inhibitor).

3. In the patients with liver cirrhosis, the patterns of absorption and/or distribution
of ®Co-CN-Bj; up to 48hours were not different from those in the normal subjects,
but the third curve at the liver was definitely lower than that in the normal subjects.
The same change was seen in the patients with hepatoma, thalassemia and polycythe-
mia vera.

4. Comparative study of the effect of Co-CN-By;, 1.0 #g and "Co-Coenzyme-B,,
1.5 pg showed that both forms of Bj; iwere laccumulated mostly in the liver, but under
pathologic conditions the degrees were different with diseases. In the patients with
pernicious anemia and malabsorption syndrome, the accumulation rate at the liver was
lower than that in the normal subjects. In the patients with liver cirrhosis, the radio-
activity of Co-Coenzyme-Bi; in the liver region was higher than that in the case of
80Co-CN-By,. In the patients with chronic active hepatitis, the maximal radioactivity
of 3"Co-Coenzyme-B;; was found in 24 hours, whereas that of %Co-CN-B;; in 6 days.

5. To see a flush-out effect of a large dose of CN-By;, CN-B;; 1,000 g was paren-
terally injected to a normal subject who had 2hours prior to the injection, been given
80Co-CN-By,, 0.1 pg perorally. The human counting on this subject showed that the



second curve in 4 hours at first appeared normally but with a shift of peak adsorption
to an area located nearer the chest region; it soon thereafter became lower and disappe-
ared in 8 hours, and the third curve at the liver was no longer detected.

6. To see the leffect of the administration of 'a large 'dose of Bz upon the amount
of B); accumulating in the liver, 11,000 #g of CN-B;, was parenterally given in fracti-
onated dosage for 5days to a normal subject and the patients with pernicious anemia,
liver cirrhosis, who had previously been given %°Co-CN-Bi;. The results revealed
that the accumulated vitamin B;; in the liver did not change in the normal subject, but
in the above-mentioned patients it was decreased while urinary excretion of vitamin
B;, was increased. The explanation for this change remained to be resolved in the
future.




