612 357. 13 : 546.72 (Fe%)

BmHEHK I 2ABRERNRNT & F
ERPHEEDICHET 5 HRE

®

2

i

mMmefx it BEFLERPTHEYD O
Chromatography i X % #& &

RLUAFEFBH—-ANEE (EE: DIRE D

5 M

] -

(BR344F8 B 7 BXM)

XL D BEHEEAOHERIZICET 5 hHE
$13 verdohemoglobinD L IEIIN, ZDHDIL 0.4%
Az 5 &ty AP ESAMED LR—0
hREYEEL N TS,

FIHRCN TR, BHEEH FS 2R/ALT,
Pyridine-hematin X V) BBHBFE LK [HEY ver-
dohemochrome D%, HBERICHNTEL LTS
OHEEELOBREEMZ, TOERO—HEHLH»
IZ LD TH B4, KFICRTIR, hemin DM
BELAYL, BEHERARRRICRShHEYEH
DOHEEELVERL, AL THENROBEORE
IREBTH O BEEMET L, BEHEH Febd
EMFE LTEREZED S EIC LI,

EREICE, FoEmMEADEE S &R
RIT, FeB-Cl3 HERREERNIRIEXTHRRLL
bOEEFIRL DIEENCEA LT, Fe® EatRizk
%#Z T, M. Engel® RUKHO OFEICH, B
HhBEEEARLTERL, KoKk3, KAk

%K 1.0cc IT, pHT.1 D M/15 Soerensen J#EE
AR # 13.5¢c &, l-ascorbin B 55 100 mg
Z7&EBK 1.0 cc ITHEMRL, N/10 FME % 4.5 cc
THhRLI-dDEME T, toluene 2EF T3 &
134, 38°C ERHCEREBETOTINEL, K
JOE®, 1, 2, 4, 8, 16 RUF24RERGIKICK 4 t6 B
LDERH L, BEIERIC XD EBB RN L%
5.0cc ¥£D, column chromatography % 1T -2 7z,
chromatograph W& &3, € 14E & EkkiC, Brock-
mann BEH alumina ZE AL, BEAD, X,
ether, chloroform, methanol, pH 7.1 M/15 Soe-
rensen G RIRFRNORE, F1HFELFABKC
BEEEIR AR 5.0 cc 2HER L1z,

FHRICLTZ S h 7o R4 D chromatogram
2, WIBNCRTINS THot, MBRISESE F
O, BEOBEBTTRER, BFBARY
BFRBOLBERN. S 1RBECRE1IED
ROEIFEBIEL, BAOBREL L DEGHE
BiR\ALL, F1EIR2HBHEUBKIERICELD,
BrbcoBEZ L, B2EI, FISSKETT
BREEE L, 16RMEDSRIBEELRL,
FIBORBREIL, KT 2, 4 BARIIIEG
&, K58, 6KHERRBURGERE*EL, K
GRS B ICIRIBR LSO, B4 BORKEE
12, RO BEFIKBOE I L1, Kis8
REBEUBIEIREIBU CERIREREED,
—$ELTHIBE LTI AMA 3 Lic, BUS
4 BHRBICR, REBOBERERD L LD,
D EEE & IR BIC £ DB AT HEIAHED
o,

B EERAREBCONTO—BERICELT
2, BEHED, MED MK 4 iF#H aluming KU
silicagel D chromatography i XV, SEHICKRITAE
MATHELTEY, HICRISOMICS 5h 2578
BEIL, mEF%EEL<IE methemoglobin X175y,
YR BB hemiglobin & L < i3 hemichromogen
THHTELRRE LS, RIbOBREBICELT bk
MEMAT, ORRLYBHERAOIBERICH
LEENMRBEL, BITNSREERARE LTS,
Z TR ChFOMBICIIMN T, SREYD
ORTICESEENT, BRRFEMI S &1CL
7.

BECEBIC bab~7end, meaRLvEHaEA
O FBRBICRY 20MEY & LT, verdohemo-
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globin LRFRIN ZEDHEBALEL, bRk
0.4¥ DB/ Itk BE A INZ T16BRRI38° Clt kBT %
&, Barkan ORFBHSBESDD 2 HEH T 2L 0D
HBOUHAEFTI2EDEINTVWS, 2 THE
F &, l-ascorbin BRUS FRERRISICINT, BB
{12 chromatography IZ & % verdohemoglobin O
ERBCR A BBRBOBELZUSTER LD
THoH, COBRKICRHEZHEL, FEicgik
MOESGUD OEERED S ONEET 2O TRV
PEZIREDOS LT, FERIC 0.4 BOENCHEER
INE%SERUEBIZRI TKERV 2FRELHES
BEZLAETRILY, 20HEBRIC > E2R%E
mzzzEiclr-.
ERICHERERBOBRSEER, F2X, ®2RK
AT THD, TOBRERR count KT 2K
[@ count OFLE TR LI, BILE 1 BITHTII,
BICH®RICIZ0.TB L LA TH D108, EEICH
EL, K248l 48.0 %150, (AR count
OF¥PEADBBLFICER LIz, B2BICHTR, K
ISEIICIE 2 HRIRTH 0%, RIS 2B RIE %I

RICK IR DOEMEZR L, RKEHNEBICZ Lpolk,

CHhERRLT, B3R TR, RIsE® LD
2.8 DEEERL, URELHICHELT, KIS
4 BB ICI358.0% L BEME LT3, UBEDHIL
B X D OMREAT 23, RIS24BRE I
THUEBBABORME R LI, T4 BIcRTR, K
JSE%43. 98 OEE TH o7 b8, BENICEEICH
DLt BEEROBRUBEROHE BEMIERE
KHYD, TOERRIEVIOLEDLNL, Ptloln

CRSHEOADPOERELTH, MBRLVBEHER
~DSEERICHNT, BRHIC chromatography
DABRUVBERIT 2HADEUGERELEL,
FKAGBOHEABRICT B ENDD S,

0.4 ¥ TiEBE A MA, 38° Clajmidic 16 B5RT
WE L4 2R S oMs B A RE L, REBI
MNEPZELLRTRTE, FIX, F3IROWMLTH
2t B1BIHTIR, KISEKRI.1ETHD1:H,
ERricssRIcEER L, JUS16RRIH ICI358.2% 0
BEEcEL, L8BosBNEa L oW TEMN
@Av ot PEELBICHNTIE, KSOETE
HICHRAETH, TOREIIGTHUSKOEET
BT ENLME BLBIKHOTR, RISEERK
C1ERBICINT, *446.9%, 43.T¥DEIEAER
U7ohs, Dlgasdicld Lz, 3 BichTid,
BREBDZVOOIRLT, FAUKEIBEDTED

)

THY, K 2RHEOEREICRTTS9.1%%
FRTICGEE IO, BABITHTIE, B%BOg
B REO TESL ONIcDIRR LT, Ul
En@EbONL,

AR BRUSAHHBROLI M OERLTD,
MERLHEHAE~OS AR 20 M EY
verdohemoglobin DR D B M A FESICHEL 2
bt BEELN, B, F4EICHRNTIE, $
WEBEDRBEITIRAE X U 5 LTSI SERED
BISRIBAOEEBBE DN BDILE LT, H2BiIK
POTIE, BICERRNICSEROREEITREA LE
U, #3B/ICROTIE, KHsEHRETREBEE
#FHLt.

BRI X SR OB S A RE 7 5 oI, 0.4
HICHBERNEESREREL, EicZHE{LEREC
X ABPMDTILEEZB LT, LEHED HBEICKR
U<, HEORDICERK XOTE=E
LB EEAINZ CTREEL, TOEBICOVWTHEL
T BREMOF R IC OV T OREEMATS
7o, ZORBRIEIFEIER, ESRICRTMITHY,
INZEEBEHCHoRESER & OlBICRTRIRL
DO, 84, 5 6 TRITHS. BIb, GOMEER,
0.4 BICHMRMESRSE RO EHEKED=%F
DMK, 1RITETEIREEY, EROIEICSED
BohHoh, GoMKENEICENER LI,
UCH s BRI, B2 BoRISE®RKIU 1 KHE
%k E, 3R TIOR NS OEBFRIEE ICE D0,
BREBOKOELIBL LTSS, B1BIINT
i3, tho 3BERY, Bk, HEERINE®RSER
VBB BROMICI KX SED 2320, ERN
SAmg B oM, biliverdin B H T L &
#HEOT, 4 EhHED verdohemoglobin % £ BIC
SFLLbDLEBEHh, MEELVBHER~AD
SROFER/EBLE SN, BAKZOMRO—1EE
BN bDEEZI OIS, XRGTMGE & HBER
INE%KSE L OHBITHNT, Fcuiicid, mE
ORJIELDET, BRSO KT EEET NE
BREBTHOLICHMD ST, ST & HLicHH
MOZERALLYD, BICX ZBRIMNSEHRES Y
By, XRBCHEGOUE~OERERE> T LhH
KB, D 3BIANTIR, 3EZMOE IIELT
HY, BHTAF VLT IHBEE O D ENBL S,
=ZHibESERIC X 2 BERED T B I D &, G. Barkan?
KU R. Lemberg® {T480E LIS Lk ~, HEBERD
bZOMEIET 2EEOERRBIT 2TV,
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HEESE R ORR & i N L T S aus: (B
BELTHRRTNS) iICEFELIEETAEEID,
ZIEALEERE b3k £ HE VafR D, verdohemoglobin
T1E % OF BRI TE 4 Z(LOBEICHROT, biliver-
din OSEEMN, Bogilrld 2icEY, B
{Ti2 verdohemoglobin ZiFHSIMRE ERIN 3 &
ATV LD, UAEOERICHRNTIR, R2EOX
BE®RU 1 RHEEZRKRE, BiICEEERLTI0O
PTIEY, HFHSKORKINEREZEDT, —AX
SOBSERY 0.4 FICHBRMERSKEICITEIC
EIOWEELLTHL, HEBICRRIITOMNIE
{EEEBEIC X 2SS BRIN Z R EHRIT=Hi
BB OSTIACBRIGERT 2H8BELET L0
PMINHTH S, ANIKHEIE2BORISTHIC
RoTit, ERSBREIHSGERUEBRMNER
BEEHICHREERL, SOMBORIoS TR
BED, 41X MLV EERICESETIHHET
LT EMDOD S,

BEEREE T 28 28 U, M. Engel® @ bili-
verdin FHHEICHL, 20ce DZEBAKE 10ced kK
RELNZTHEET S L, RBNEEBREEEL,
ChiCHEEERR 6gr 2MATRAER I,
30cc @ ether THIHAZTTL, FHEL 7 ether %
HEK¥EL, 0.5 BB 20cc ZMA Tk IREY
5L, BRBENOSXRMEEICHBITLL., COF
BERORNABRERDTH S L, 655 mp ITHEIX
BAERLIc, F 13 Beih H#IT, sodium dithio-
nite —JILZMA TEBILT 5 EHABICEL, chloro-
form ZMATHRET 5 &, HARFEL chloroform
JBICBIT LTz, T chloroform JITD & FEHFUS
%179 &, Gmelin FIGRU alcohol %ZfMA - D
diazo FUSIZ[E#E T, aldehyde & KU Schlesinger
Rt TH o, 62Tz oFBaBEEIT biliru
din THy, BRAOHFRERIL, WNihRE HE
DT biliverdin EZ=WD 5. KRR ERFLD bi-
liverdin 2314 U, Pulfrich OXEE 2B THRIE
LR, ®6K, 4, 5 6 7 HKicRdwml
Th, 1, 2, 3EIIEHRICETOHUEHS
A, BAFIIIEHRTH O, XBLBICRTRK
S8R, #®2 3, 4B TiIchEHEL
KIS 4 BB ick 4« B OB AABY, Soisks
RITRRAER IO, XEBERIT, hze
33 HEAEE TYAEE L T1%, sulfosalicyl E&/KIE &N
ABLEERSEE L, BERISTHICHOD
TREATH Y, K4 KBEEURKREGLERD,

EENICRBRALHETERSED SN, Fidoml
RS%BIIRMEEICE 21, N/10 EBEMAT,
chloroform THiHd 2 &, FHEEFEH chloroform
ZHTL, 2ObDI Gmelin KSRKRY aleohol %
INZ 12180 diazo KISHEH T, sulfosalicyl EZiC
LBBANGRBETH D LzALkD, 2OHD
1% bilirubin T 5.

P E&vaRs SEHARAOSHEBRITRY
2 thifEEY) verdohemoglobin |3, column chromato-
gram R ZRENLSEEACEKLSZERL, BRIZ
SRS EALEHBOURRERDIIC LTS, k4
Bk 3sMHERICT 2%, BAOREODOD
LOBRENB CEHAB, BBHER verdohemo-
globin &IEFRIN-HEAHEIL, BREOED» LI
biliverdin OMHMFRET, £OHMBEEIEAT
b5 EH®IC, MRECXIQHEERCL, —HkiE
BOHS CIE4«OBEMERHIN, BitthiFic
ZHE globin OEM AP INIZ, Th 5D, K
ICETIREZ SO HHOERE L VEBETIIZ, £
H2 BRSO3 ERELY, KBICEL, §
4 BILZOEREEZYTY, KB 1 EHENER
LTheERIDEHERNEORBEL D EEZ
>h5,

B o B

1. EEBRFH

11 sk

P2, KE Oak Ridge National Labora-
tory & DEIA N7 FeH-Cl3 @ﬁﬁﬁm%ﬁfﬁl
Fo. Fe®LABHUTAT, TREBEIALFE—0 B
BAZRT S, K4 0,26 mev. R 0.46 m.e. v.
DEAIANF— %723 IZHLVEXD 2EORK
BEVILEPRARY PVEFL, B ANVF—D
BEIFI3, 1.30 me.v.OT#, BT ANVF—0DB
it 1.10 m.e.v. D7 BEEDTN B,

1 2. BURdgoFEI0

1 3. MHRROAR
HALRE 1 FIcEL TT2,

L 4 BtEmeFRORE, ,
M. Engel® QAERIM, FERRMAE S DA
L.

1. 5. MEXKBEDER.

L. Heilmeyer- EHIDD BT D7,

1. 6. MEBRKOBHRRICET 2.

B 1RICGR~ L, MBRKD specific activity
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REVCEBBERINZOTRICCOKICHEL,
MbRISHET LOBY L MERMEL ZE LR,
AEBRER MO M BRKER 1.0ccld, F£H5126, 500
counts/10 min. TH D7z,

2. EBREE.

2 1 FUSKOBELL

LROEETHE UIBE 12.29 ¢ D Feb 15
BMAREK 1.0 cc Z=Hav~v iRy, Th
{Z pH 7.1 M/15 Soerensen 1%E:EEIEMH K 13.5 cc
& l-ascorbin BERES: 100 mg %7 @K 1.0 cc it
BERL, N/10 HH%E 4.5 cc THRILELOE
InZ, toruol ZEB T A LM ERLT I8 CLE
EEICGEEROTEREL, REEHKBER, 1, 2,
4, 8, 16, 4BEMARICINNT, EHAIBORISK D
OB E B ERIC L DBRNTE 5.0 cc 2D
column chromatography #7727,

2. 2. chromatograph WRFEHD FERE.

#® 1iEDFBicffLy, Brockman BiE#: alumina
EHEALE. REROBSIKELTE, $1HEom
SRTEAEDEN D, HEEREREEEERL
T 10 em &Lf, BRAE LTRELFEERKRIC,
pH 7.1 M/ls Soerensen AEEHEIE®EH 5.0 cc A
AL,

3. HEHBE.

3. 1. biliverdin OFERE.

M. Engel® RUKHP OB 1.

3. 2. WNERMEE.

Beckman O Recording Spectrophotometer Model
DK.Klﬂt.

3. 3. GoEskERE

Barkan XU Walker!?) QHEICHEL -,

3 4. Fe® BB

Fe® (388 1 fRICR~cm, §50 XRD 2 & i
T 50iE, BHERRICX2HERELERLT,
BHKL, BRESEOD EELTFREELLDOT
b2, KEICHRTIE Ee® 07 5% FBLTRE
Lizfed, BIEFEHREL QEMbahr, BHR
HABEE 1.5 cm, ZFEX 1.0 em OH 7 ABEZRIC
LD, ME T %% @D Scintillation Counter Model
E.A -13 2EAL, MEE#HE 1.0 cm & LTE
BEGO)., —HOXRIBHEORELERLT
F—BICREEZTV, EOREMEREK1.0ccD
HBARE L, ERNE0 MEKEE 1.0 cc ORI
EFHMELEMNELT, BlEOML LTHHERE
Kk BBEABELE, RPHEREREIRIA

% =

Tab. 1. Correctness for Decay of Radioactivity.

———

" Hb 1.0ce Index for
Counts/10min. Correctness
Immediately 126500 1

1hr. 118724 1.06

2hrs. 113264 1.11

4hrs. 108626 1.16

8hrs. 108010 1.17

16hrs. 108010 1.17.

24hrs. 103918 1.21

Fig. 1. Comparative Diagram of Hourly Chro-

matograms and Efflvent of the Resulting
Solution of Hemoglobin under Influences of
1-Ascorbic Acid and absence of Oxygen.

“"‘:;‘"' lhr,  2hrs, bhrs,  Enrs,

1fnrs, 2lhre,

AN\

A

%

S\

R
%

2
-

R

[l

y

1 1 light light 1
Colgg:- Cole'x:- yciﬁv wlfg' ye{ﬁ;; ¥'u‘°'

— =

red E= reatten bromn

ereylsh brown D white

light green EZ'.'! 1ight yellowish green
.

1ight yellowish brown EZ]  dark greenish brown

dark green E 1light brown

light red

KRICI033 R & L7,

4. RISH®D Chromatography & Ksf4EdD chro-

matogram

LRBREEICTIRBEKER L TLENED, »
SREAERE L, , EREARICHEAEEN X DR
HUTELDEE L b 5.0 cc 23R, #hic
column TFEALTBRICBELE, 2B EL R
5LEDBICENF & LT pH 7.1 M/15 Soerensen
BEEIEREI 5.0 cc 2FA LT chromatogram %
TERLL 72,

RICERHEMED chromatogram IR ITRT
W, RiG4BMEZ T4 Bic, UBkoORMICR)
TRIBIOEL, REEHRUESCREEBOBRRY
RAERIC UL, K54 HAIE DS ICR T %
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BERBOBRERES LI, rgic2RAFRL, €0 1.0 gr £HAOHIA
5. SREBEICBIT 2HRE. REBICRY, FEAFEEL LS5 LTHERK
5. 1. $BIzX3RBEROBKE. F—EEBLTH Scintillation Counter % FI\ T&t
5 1 1. @ik 28 HET>r., ZORERFE2E, F2Rom i

EREBEAENUL, 38°C EEMIC 1 BRK  f.
BLTASHIBSE, UHTILTOTHSELAL

Tab. 2. Amounts of Tetal Iron. C : Counts

Time |[Immediately] 1 hr. 2 hrs. 4 brs. 8 hrs. 16 hrs. 24 hrs.

Band C. | % C. | % C.| ¥ C. | % C. | % C. | & C. | %

I 3070 10.7) 4228) 14.7| 8644] 30.8| 9104| 31.2 11674| 40.9| 12698/ 44.3| 13506| 48.0
I 704) 2.4 652 2.3 3248 11.6( 2092 7.2 2854/ 10.0] 2734/ 9.6 3088 10.9
Ir 12248 42.8| 14176] 49.3 14640 52.2) 16954| 58.0| 14130} 49.6| 13188) 46.0| 10800 38.4
v 12580| 43.9| 9716| 33.8 1534| 5.5 1068, 3.6 — — | — - — —

Total 28602 28772 28066 29218 28541 28622 28114

Fig. 2. Amounts of Total Iron

Fig. 3. Amounts of Easily Split Off Iron

i)

1st Band

evemmeenmreme= 2 nd Band

--------------- 3 rd Band

4 th Band

5. 1. 2. BEgkic X 215,

column chromatography L XV 8 FHEL /2% -_— ;sti %"nt
BEFEAML, TRICKEK 5.0 cc AW, B e 8 5 Bond
IC 1.2 %k 2.5 cc 2MA, 38° CiEigHic 16k —— 4th Band

Tab. 3. Amounts of Easily Split Otf Iron. C : Counts

Time [Immediately 1 hr. 2 hrs. 4 hrs. 8 hrs. 16 hrs. 24 hrs.

Band c.lw| c|®s|lc|x|c|%|c|x|c|%|cC|%

340 | 11.1| 798 | 18.9| 2767 | 32.1| 3602 | 39.6| 6458 | 55.4] 7394 | 58.2 6912 | 51.1
220 | 46.9] 287 | 43.7| 200 | 6.1 267 |12.7] 187| 6.5 70| 2.5/ 462 | 14.9
690 | 5.6| 788 | 5.5/ 1339 | 9.1 1266 | 7.4 608 | 4.3 175 | 1.3 340 | 3.1
430 | 3.4 670 | 6.7 468 |30.5 313293 — | —| — | —| = | —

Z2ZEHH
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MKE Ltk nEBEOHBLTA LR S.0cc  BREBESML, ZhICKREK 5.0 cc 20X, B

I 20% =1 LEERE 1.0 cc AN T & ERZEE i 1.2 %1%k 2.5 cc AMA TR, ERECKET

L, WIEEERIC 2.0 cc Y, BIERAT 5 AR BT ENKEDICELTE LU TR L 3.0 cc T,

Bz ANTREEAT ORI, B3, B3N 20% = H5{LELEE 1.0 cc AMATX BRIL:HBM

R s, ' BL, WEEERIC 2.0 cc JIEAN 7 X AR
5. 1 3. 0.4 FITHBERNEAHKERI D OBKRE: ], AELBRIFIRCRTUOTHOL,
column chromatography iZ& U MSHL 1o &

Tab. 4. Iron amounts added to 0.4% Hel immediately. C : Counts

Time |Immediately 1 hr. 2 hrs. 4 hrs. 8 hrs. 16 hrs. 24 grs.
Band C. | % C. | % C. | % Cc. | ¥ C. | % C. | % C.| %

1 240 | 7.8/ 468 | 11.1] 1417 | 16.4] 1638 | 18.0 2316 | 20.0| 2141 | 16.9| 1679 | 12.4
I 299 | 42.5( 238 | 36.5| 107 | 3.3 228 (10.9) 108 | 3.8 52| 1.9 158 | 5.1
I 460 | 4.1) 468 | 3.3 1283 | 8.8 592 | 5.9 257 | 1.8 105| 0.8 304 2.8
I\ 100 | 0.7) 447 | 4.6/ 306 [19.6) 58| 5.4 — | —| — | —| — [ —
5. 1. 4 PFrBEREskE LD OREL REFER4DWL, THICEEK 5.0 cc ZINX,

column chromatography K XD WAL 1= & HiC 1.2 $HEBORD iCEBEK 2.5 cc ZMA, B

Tab. 5. Amounts of Free Iron. C : Counts

Time |Immediately] 1 hr. 2 hrs. 4 hrs. 8 hrs. 16 hrs.’ 24 hrs.
Band C. | % C. | % C. | % C. | % c. | | C. | % C. | %

I_—"| 240 7.8 117 | 2.7 89| 1.0 244 |2.6| 432 [3.7| 35|0.2| 109 | 0.8
o | 242 | 34.5 180 | 27.6) 43| 1.6 127 |6.0| 65|2.3| 33|1.2] 24|07
i
v

130 | 1.0, 500} 3.5 111 | 0.7 232 (1.3 | 163 |1.1| 292 |2.2| 170 [ 1.5
400 | 3.1 287 | 2.9 200 | 13.0 34 3.1 — | — — | = —_ -

Fig. 4. On the 1st Band, Relation with BIZE LD LT LR 3.0 cc 24%D, 20%=1E1L

Three Sorts of Iron and Biliverdin BtEE 1.0 cc AMATECBRILARIGBLT, B

W KAERIC 2.0 cc WERAA 7 RUERBICRD, A
: T LI RERISH 5 RICR M 1807,

ohe| GoS R, 0.4 BICEBENEXRKR, FrEE
' RO IFICOX, FEMicEHBBRIEEMLSE,
#® 4, 5 6 7KITRTML THO.

5. 2. biliverdin BiC X 2 ZREMOKRE.

column chromatography iZX D HL £ fc &R
HEE R4S L, ThIiCEBEK 20 cc & KEE
10 cc EEMATRLIRET 3 L RREY EHBEH
ANtz TEELERE LTk, Y
ERROgr 2ER2ICHEE X4, 30 cc D ether T
HH AT, #BUE 7o ether B4 EBK THERE
2% g 16 24 hra, L%, 0.5 FiEEE 20 cc ZMITHRET 5 &,

50 1.0
W p.8
30 {o.6
20 {o.u

!
1 fo.2[%

‘——— Easily Split Off Iron BRIEEMCESCBITLTERERELE. 2O
- OF-; e%lr?:l HEEBKICD %, Pulfrich OREEHEHOTREE

assmensmeee  Biliverdin TorRRIIFOE, 4, 5 6, 7Ricmgwml
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Fig. 5. On the 2nd Band, Relation with
Threc Sorts of Iron and Biliverdin

5 ogb
o[l

;
10 |o.2|

0 12 U 8 1€ 2l hre,

—  Easily Split Off Iron
- 0.4% Hcl

———  Free Iron

Biliverdin

Fig. 6. On the 3rd Band, Relation with
Three Sorts of Iron and Biliverdin

$ o
9 f1.0
W fo.8
[ " -,
ook 000 ke
' ......... -
2 {o.4 ' % 8
12K [ 16 3 4
Easily Split Off Iron
-------------- 0.4% Hel
Free Iron
Biliverdin
Thote,

5% 1 @ Tid 8 5HE, B2, WIEIC
RTiR4BME, #F4BRTR2HE4KMWE2
BRETAHBMIONL. COBEBM B K,
sodinm dithionite D—JJREMATERTT 5 &,
HRLIDRARKEL, RABEDH chloroform TH
HEh 7z, chloroform ¥ ICHRWTHBARI,
Gmelin BUGER#E, alcohol ZfNZ 728 @ diszo X
JGktE, aldehyde JTF Schlesinger KIS i3 AN d
BYETH O, E>THEBELIIME bilirubin T

Fig. 7. On the 4th Band, Relatino with »
Three Sorts of Iron and Biliverdin ,
$ b
% { 1.0
w | 0.8
30 | 0.€
o foy [,
10{02| |
'A‘, .".
L2 T 8 1€ )

Easily Split Off Iron
.............. 0.4 % Hcl
Free Iron
assesesenneene  Biliverdin

Tab. 6. Biliverdin yield from each separated

band. mg %.

4hrs. 8hrs. [16hrs. (24hrs.

Im- |
medi- | 1hr. 2hrs.
ately. l

0.4680.486

0 lo.1260.468 0.942] 0.648] 0.628
0 |0.21000.4680.624/0.156| 0.156] 0.162
0 l0.3660.6300.6720.636| 0.462 0.319
0

0.0(-31'0.156l 0 |—' — —

2H5HH+

0, HBBERR biliverdin TH5, XO0.5%EH
T SN - BHBEKIC D%, Beckman @ Recor-
ding Spectrophotometer Model D. K. % F\ v TURkiX
HiRAERDTH B &, RIEKIL 655 mpu THD1,
5. 3. BERICT oM.
BERIESOHICRNTRRETH 20, KIS
1B LRBRERBEREL, XBICZTREHLIET
ERERD . BRERBIRHEEICED, TOER
RENbDEEI NI, BFEK 10cc T N/103E
B2 2cc #inZ, chloroform THiH 4 % &, chloro-
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Studies on Intermediate Products of Bile Pigment Formation
Unilizing Radioctive Iron in Vitro.

Part 2. Chromatographic Studies on Intermediate Products
from Hemoglobin to Bile Pigment

By
Koji Kikkawa

From the First Department of Internal Medicine, Okayama University

Medical School (Director: Prof. Dr. K. Kosaka)

The following deduction were obtained, reacting traceable Fe®® hemoglobin solution
with 1-ascorbic acid under absence of oxygen, and subsequently observated the formed in-
termediate products in the column chromatography as the time elapsed.

1) The column stratified into four layers in 4 hours after initial reaction and into 3
layers 8 hours after start of reaction. Colors and distribution of strata differed at correspon-
ding reacton times.

2) Total iron distribution differred with corresponding absorption layer and reaction
time.

3) The hourly increase of total iron in the first stratum was due mostly to increase of
eagily split off iron.

4) Total iron content of second layer was small and hourly change was minute, however
at the start of the reaction the presence of easily split off iron was exceedingly large. Al-
though easly split off iron content reduction was fast in comparison with other layers it
appeared as though this layer was the initiator of reaction progress.

5) Total iron content was largest in the third layer, but the quantity of easily split
off iron was exceedingly small and hourly change was lacking.

6) Against the fast rate of reduction of total iron content of the fourth layer, the easily
split off iron increased at a fast rate.

7) Easily split off iron content was always higher than the iron content immediately
after the hydrochloric acid addition or so called free iron.

8) The presence of the so called free iron is obvious, but it was not clear whether it
was the natural free iron it was due to trichloro-acetic acid.

9) Differing from other layers, the iron in the first layer was harder to ionize.

10) Biliverdin was analysed from all layers but parallel between its content and that
of easily split off iron was not recognized.




