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HEHBRRBETORNEEZRE L, BTk
BLTWECEEERLTHS,

19574F, HREHEED BMFHRGAREORK
KEAELDRBIDICHBEE STy EVE
¥ (10mg Fe/ml) A5 %, WAKES B %
fFofm, FEMEBEED as, B KU By
globulin ZFEICRHIN L BT3B,
X, ImE#HOLEERICE, O-phenanthro-
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OMENRD B0, MFRRRPIEL L 2ml
BT, Rl >ThHaFEHBr
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SEAE, ¥EMG-chromatography oI AR



38 T 0

TREETHRERA A Y EFHRILES
&3 B EAHBITIE N, Lederer!®. Mc Donald!D,
FKID, fREFID, FEID, HI6), ERI8) 4
BERD LR, EBRICHET ZRITE KD
VR IESOEMIITIC L B ERIERA
HroBORTHS.
FHI, SHIR/EDS (19551018 DRE

LEBERED, #BXta s b OREHE
“C3% % O-nitrosoresorcin monomethyl ether (p-
methoxy benzoquinone monoxime) ZfFf L,
AR TR BIL T R OB MIFE S TH
O Bglobulin ZFENTHEA LT3 T & 2k
ECHHL, BEUEZEZECLIRHRE
paper chromatography “CIiliE D E B %%
HUlcoTHET S, HickEeERL, K
SRR AR LI HEA S AR O MR &
ETHBC O OVTHET 5.

1. REBEIKBSECIDIMmER
DHFE.
1. E OH
I3 O WAKE AR E & B IO EREE L,
—12 20 % Hydroxylamine hydrochloride %
Spray L Fet++ 7% Fet* ICi&JG L, O-nitro-
soresorcin monomethyl ether % & 5 iC Spray
LRfasE, fokEid B. P. B Il
Amidoschwarz 10 B ClEEHTBERH L
MHEAZLET 5.
2. REKRUCEE
1) EE AR AR Rk R 920
2) AREHEMKEERTS
3) Veronal fEE I
pH 8.6 T Veronal-Na [ Merck Db D
Veronal-Na
(sodium diethyl barbiturate) 10.3g

Veronal

(diethyl barbituric acid) 1.84¢
Aq. dest 1CT 1000ml X35,
4) 20% Hydroxylamine hydrochloride
5) O-nitrosoresorcin monomethyl ether
CEFLIR) fafnREE’
ChiB—EEBLTHENT 5, BMER
40.2 mg/100 ml (18°C) T IL 20°C
TOERCHHEEZETH 52, 30°CHI%TIE
18 HBRICAHERA LN D LW DD,
6) HEPER

Bromphenol blue (B.P.B) 0.5¢g
5 R 10.0g
KOER OER 20.0c.c

Aq. dest. 1T 1000 ml. X7

) RS

LEREFETBE - TV E=Y L U0ng
FERETEEE 2.5 ml A EOHEEEKCTHE
ML 100ml &9, FicZhdp blml i Fert
1mg OEEMEWRA/ED, HT OB M O i
EICHRT 5.

8) HIABE

Paper chromatography A Spray 2 =, B
Yoy so ey MEAE

9) ¥ #&

B IEE No. 51, 12cmx24cm

3. B fF

BEZERBOE P OmFEME L U, 1
BREOAFNTEICFELLbOZ LB
fo. fiE 1ml 224U (b), (o) & UL (b)
e 0% &, (o) 1E 20% Hydroxylamine
hydrochloride 0.2 ml, # & % O-nitrosoresor:
cin monomethyl ether #IF1# 0.3 mi %< b
ZRMAXEI0409%, W Lk, ME2 LT
IEMESER 0.5 ml 1T (¢) XEBRICHAER
ETHR (@) & Ui, %7 BOEROCRE
L pATIER () &Lk



Fig. 1.
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Electrophoretic pattern of serum protein fraction, stained with B.P.B.
Electrophoretic pattern of seruum iron obtained by spraying the reagent

after electrophoresis (serum iron).

The same, obtained by adding the reagent before electrophoresis (serum

iron).

Electrophoretic pattern of iron obtained by spraying the reagent after

electrophoresis (standard iron).

The same, obtained by adding the reagent before electrophoresis (stan-

dard iron).

(a)

(b)

(e)

(d)

(e)
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DEIT Figl k5K
L.5em & T AH)IC

L RO S
(), (e, (), R’
(e) % 0.04ml 5, XMFEERE T BERT S
CHIC (a) © WICHE— O MF 0.01 ml %
Wk, EilL 20°C T REO#AL 1R D
T 200V, T—9mA. FEHIICT 5 — 7 Rk
& L® Albumin 77 F23FLS 5 T—8cem
BE Ui cmEh ko7,

DFIZEHCERT 100°C T 20 PR EEES
(a) DAL B. P. B ¥ 1% Amidoschwarz
10 B TEALREET S, () B (D F
20% Hydroxylamine hydrochloride % Spray
L1047 #, ¥91C O-nitrosoresocin mono-
w Spray 95, BLEEAE
PO 3.8 @ Acetate buffer % Spray 35,

methyl ether %

4 RERIECNCEER,

Fig 1 IR0, gkEHFEOIELEHS,
it (b) 12 (a) @ B-globulin DR EITHHY
T EEAITRERAD Spos BHDIL, BISH
T @3 Bglobulin A LT 5 & B3 p»
o,

kBRI RE SRR LeldiE, £
@ Spot 13 (e) DAL @y & asglobulin D
i 2 1 el DAL AT kBl L 7z

B kB RIC R Ly THRKE L
AR Fig 1 o (o) ol T (e) ot
ERICALEICTE 2D Spos MEBED SN, &
@ (e) DEAICIE Albumin FEIX O AT
Wk L7 ik a o Spot & 78 5 CITR A
FIC st Spot L3R D SN, BiH

BB OFRGRELZZ ON, % H T Oni
trosoresorcin monomethyl ether H1 D3 L 72
TR E A DD LB N BHERL T
IANAN

Bk B Rt S i D3 (d) om

{THRO Spot 1313 & A L B3 FUIIEIC
EEEDk,

B ABAEHIE L U TIE O-phenanthro-
line, a-a' Dipyridyl, Disodium-1, 2 dihydroxy
benzen-3, 5-disulfonat, S-Hydroxquinoline,
Dimethylglyoxime, Salicylic acid, ZE23% D
¥HC a-a' Dipyridyl, O-phenanthroline A3
HHHE OB OFREHEL LTHHINIT
VB2, RGN S 2 E & L
THL L OIEOFED 0.1 ml BEEZTHS
JCHRIERDE I BEETHREDOHNO LT
HOFREIKETHAS.

O-phenanthroline X O 3
BROL IO BEERERIVD L nvbh 3 O

a-a' dipyridyl,

nitrosoresorcin monomethyl ether %{# fid 2
EMER ORI Fig. 1 ORFICKMEICTREAT 5.
i LTI E 08 Ok Ei% & g5 L i
8D Spot 13 B-globulin FrEIC—3 L T
WENDLHDTH S,

MBEEEORE AT OTRICHAERESE
18470 Spot 12 B-globulin 43 EIC—F L

THOLONAB L, fREHR ST CRBRNCRAS
S TEMBE R E 2 B T 755 & gRITIEIT 7Rk

Br 29 555 Spot D& L B-globulin 45
DE AT T ar & asglobulin 47
ED RIS, COERERLK
FRE UCTREKEENICEEEL A THREL
2B &I Ferrr—Fet L 13D, a5 1T O
nitrosoresorcin monomethyl ether L4584 LT
B mEEA L U2 aiE, D Fer g
globulin & OWEMER T 2 H EHEES T
5.

T OREEBAHROM L I ITEER LD
TR EICHF LT A MED#LIsET S
BEnd 5 RS O#kp G~ R LT

Pir % Omitrosoresorcin monomethyl ether
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D Spray 3%\ & WA ENREOEZECS
DTHELET S,

B—globulin TS A O B FMmE,

B EIICREBEHICII 2 0 CERK
LEIONA,

FEHIHOFERARAHIE /2 D Onitrosore-
R EER RN
By TS BRI IR B E O B-globulin 41
BICHEA LT B C & AHH Lk,

ENEIE S
I

sorcin monomethyl ether % U3

II. Paper chromatography fETFIC
BEERKBECKDMFEZD—
HEEX.

1. J® #

M 0.5ml iC20% HNOs %Mz, #-Bi-
globulin %78 L, i LEK %
buffer T pH 3.8 & L 20% Hydroxylamine
hydrochlorid C Fe*** % Fet* 111 L, O

Acetate

nitrosoresorcin monomethyl ether (BIF N. R.
M.E tiEF) TRELHGEISMIE/MK R
THFOREL DL E, KEZERLLT
90 % Ethylalecohol ZJEBHME & 95 EHER
(O Paper chromatography % # T 7Li» Den-
sitometer "THEtE Spot OWIEE & K ik
T3,

R EmoirtakE %2 508 & U T Sérensen
DOEEBARE R pH 7.5 AR L TikE Likt

Spot DK FEHE A Densitometer TKHER T 5.

2. HAERORE
1) O-nitrosoresorcin monom ethylether £
Fusgie!™

SERCG R D AR A P AR R A TR NI

WE UHEBHNL No. 5A TR LTHET 5,

VAT 40.2 mg/100 ml (18°C) T/K ¥k
3 20°C DITOERCHMEIERETH 5,

2) FAEMEZRIK
EHObD (FH—LFFH)

3) Acetate buffer (pH 3.8)

0.5 M OFefE8 K2 0.5 M DEffE Y — &
15 %R 4 L, Dithizone MWE/LKEERIKIC
TEEEAXOL KT 5.

4) 20% Hydroxylamin hydrochloride 74

AR 20 g % A ACTIKICEE R, 100 ml
& U Dithizone PUMEILARHE I IC TR Bl
5.,

5) mE{LRHR

ERAE-BEMLUCERT %, SHEE
77°C DH O,

6) 90% Ethylalcohol

R 99.5v% Ethy lalcohol 90 ml 1€
K 9.5 ml BZ B,

) RafEEE Y — X

CH3COONa « 3Ho0 (HEEREAR/LZE) 60g 1T
PR 100 ml ZmZ mBRRGEG LT
LEEEHERT 5.

8) 20% HNO;

Rl HNO; #BEAB U502 20% 213
el

9) Paper chromatography i

Fig.2 o ®AEERC SR O 2 — b
RO ST EAR DI bOR#ER Lz,

10) ¥ MU Z Pk B 3 & 3 X I Densito-
meter.

AR ERE Rk B E & R E R
FeEEdr (HEBYEDD) AHH Ui,

1) # &

BAEVERL No. 51 % 7213 No. 50 @ 2X40cm
¥ No.51 @ 12X24 cm.

12) ¥y b

MR ey FECA,

3. IEEEMROED JF

1ml 1 1mg
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AR (1 mg/ml) 1ml % 100 ml O #
RAWNRVLED, FRGEMRKELDALT
H#ECThlkd. (1mg/100ml)

i 05, 1.0, 1.5, 2.0, 2.5, 3.0ml s L O,

Fig 3. Procedure
HNO,
0.1 5m!
CH.COONa
0.2 ml
serum
0.5 mt
v
o 0 ¢
0 9
0
) 0
0 alter 10 minute
—_—=
0
0

1 Z6% ‘
HNO,| | coon

e e

< tafter 20 minute

LT A

buffer
Iml

alter 10 minute

Witk EL{biT10ml ¢35, Thidks
o 50, 100, 150, 200, 250, 3007 /100 ml
KH%d 3, chb 2P0 TIEDEE LR
BHCIBEL T Fig. 5 &7,

filter paper
Toyo No.5B
or No.5A

0.2 ml

origimn
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4. E yiA

AEBEICE 0.5 ml AHY 20% HNOs
0.15ml < hA, KEALTOTERE
T 5, RICHEREEEY —4 0.2 ml 2NAER
L35 L, HiT pH 3.8 OFEEEER L ml %
MZI0TRERE %, HEEEA No.bA TH#
75,

CoBERBTOHEEEABRE (WiE
1.2cm, 5 & 15 cm) ICHR Y 29% Hydro-
xylamine hydrochloride 0.2 ml iz N. R. M
E. 0.25ml %Nz 200 R E®, $5ml D
PR R A MA RS 5 U TGREON. R M.
E 2. LEOKMAKIE 0.2ml % Paper
chromatography KON ERLEE X kB o #ok &
3%, (Fig.3),

Paper chromatography 00— Yy 5 1202028
RERO—ICHREOFHB AR L, HHE
BcEiic AL (RHBED TamsEi
%, ERLUERLCREEEL Spray LT
FHEONELRH UCHHEOBNEZRT O
THEHR, BHEOBASIHKORETHRES
@R L LCEHIEZHETHS.

RERIFEFERKBCEAE S BN TLED
G~ b BICTDEEDSLIEZRDED
relErTEERT 5, (Fig. 2)

VEAL I3 B PEIEHE No. 51 % 7213 No. 50 % &
BIOHLEE 90% Ethylalecohol TREEIE 3.

EHOEBRREII=ER 23-—27°C TH 5
2%, 20°C BB OIEREETIT S & L)

SR ey FT 0. 1ml 37D 20
DU 5. %E®ﬁﬂéowéﬁwb :§ o)

Wik D Wem OFABE & 35, No. b0 i
No. 51 i< Jhfg U CE B o b 2378w, 3
FEBF RO 72 DICE RGO L THIE L8
LA LTH L0,

HEE DI L BRBAE THRBRREAIIIES

Fig 2.
graphy to measure serum iron.

\ |
_ _Jhﬁ__

aMeEm EFEAdA H P

Apparatus for paper chromato-

spot
//P

I

41—} filter paper

_— Origin

Solvent

TCHRTVIRT 5. PECEBECANTEH
T35, ERICERE DT e RIEBLALE
BTHhh LRV, ERASETI DN THE
DFIRICHEE D Spot R ERIRICIEDTL 5.
A 4—6 BT % L HA XD 12—16cm
1T Spot ZERIRICHEF 24 SEHI L TR T
3,

b) ERCEZKENE
AIRAEANK B R EEZEA L, EHUERRE
K No. 51 12x24em CLHEICDWNT 15 mA
OEBRCHET A, BT 0.2ml 5, 2
FETIC DT %, $RHEIT Sorensen O BEEEEE
% pH 7.5 R{FFT 5.

B OB Fig.7 ol (=) BXD
3em OFTET A, 4—6 BRKE L Tix&
Spot 235 —Tem B 7B CHH LB T 3.

¢) EH

WAL 58

H]
¥

40 i ik, wocfm@vbt
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/X5 7 4 ¥ ENCHE U TRRE BRI U
AR AE RS E T 7 A v 4 — 650 mp
(HES/EE) 4 (A L, Paper chromato-
graphy OBEHRBAEDOR RE £ b Lo,
EERAK B X 5543 Spot @ BOLE
ORZb &S 7 7 LB L TERT B,

Fig4. Absorption curves

2 LIE R B 054 BB AMEH o
THFB A 2 ¥k E L Densitometer T5E &
T 5 Spot NELZRICHEIKE 2 MERT
WET 2L BLETH B,

5. ZERROYR{M:oMES
1) Gk
B QR-50 BURE kTR

£ Spot DWIR Z <27 bW HEERDOTH

.09

08 P % & Tig. 4 o 700 mp [THRAK

-0t A

07 .// W%;ﬁ?—% L/fCZfSO’C[&jPUrEYEU%
g, / IR T 4 L 2-T00 mp 23EE T & %

05 s . . .
2 \ / B5, WRLEEH BT 37 4 v 5 —28
" 03 \ /' RAEEINTHNIZODT 650 mu % 1#

.02 N * .

e .\./_/ AL |

, _ 2) SEHLERE Spot DESENE
20 500 600 700m/u:

BEELD 1, REEPOHED

Table 1 Variation in optical density.

Day 50 100 150 200 250 300 Fey/100ml
1 .022 .035 .043 .054 .065 .080
2 .022 .035 .042 .054 .066 .080
3 .022 .034 .043 .054 .066 .080
4 .021 .033 .041 .052 .066 .078
10 .016 .028 .034 .047 .060 .071
WL 6 BRI T HIVTRETEH 505, BRET3B.

ZNRBREFDBEABT S L HE LT
3,
FHZOFEBTIR 77 4 YHICHU 8
il Spot B HGEMM L TRAET LI
Table 1 @0, 3 HH FTREE THBL,
ZDBISEREICEA BT 2 DT 3 BHURNIC
WET B ENEE LU,

3) K5 7 WoCERE

Fig. 5 ICFTHY Paper chromatography
W& % EEROW I EL 50—230 7/100 ml
TRERICID, 300 7/100ml Tlidfo o &

Paper chromatography 1T & 2 % FE D &
B3 Table 2 O THY, FHERL0S
LINTH2 (50—250 7/100 ml T)

Table. 2 Reprsducilility in measure-
ments of optical density by paper
chromatography.

4/100ml | 50 100 150 200 250 300

1 .021 .033 .043 .056 .065 .069
It .022 .033 .041 .055 .063 .068
Jill .022 .035 .043 .054 .065 .080
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Fig 5. Original standard curves for paper
chromatography

Optical density

0 50 100

200 250 300

Concentrations of Fe (/100 ml)

Fig. 6. Calibration curve in paper

electrophoresis

A i 'n A L

100 200 300
Concentrations of Fe (y/100 ml)

4) [EREE: (Paper chromatograpy 12 L%
%)

£10iF 0.5 ml IT 60 7/100ml ICHH% 9 3
A fif UEINEER A 13D 757 Table 3 O41
{, 97—103% CTHEERAE I,

5) BIFERAR

Paper chromatography i % 2428 A WX
22, 3 DEBROMFLRAMNET % & Tabled
WRTED, A, LRk oflEos#3 3
HBLIRTH D7z,

6. 2% =

MiE#k o Mt e BI51C13 O-phenanthroline,
a-a' dipyridyl E%E235 55N S [ FR
BAi 2ml DLEMEEE U, FEHICHESA T
TE2ELVRDB.

BT, MRS, hA% 4 5d Onitro-
soresorcin monomethy lether Z-FEMEIK L L
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Table. 3 Examination of the recovery rate. 7/100ml
: Measurement ( Fe recovery Recovery
Name Serum iron | Fe add values ‘ values rate %
| L
Kimura 102 60 160 58 97
Tuboi 52 60 113 61 102
Tateno 23 60 85 62 103
Araya 100 60 160 60 100

Table. 4 Comparison of serum iron values obtained by the Umemoto’s

method and the author’s method. /100 ml
? l} 3

Name UZ]]::}’!ZSO’S a;zfﬁg(’ls Disease f Name Uﬁifh%?,s ﬁ:?ﬁ;&s Disease

0.R. 15 | 17 | Rheumatoid arthrltls: T. 1. ‘ 145 140 | Frozen shoulder

R.T. 34 \’ 33 % Liver cirrhosis 1 ‘ 126 120 P

S. S. 33 l 33 i Ulcus ventriculi W. S, 163 158 ”

N. H. 56 | 55 ‘t Anemia 1 53 53 Hemiplegia

M. S. 30 ! 27 | Anemia I.M. 94 100 Normal

Y. Y. 80 : 85 v\ Normal I.T. 70 70 Normal

1 ; i M. O 107 100 Normal

Mg A SeB R CHEST 2 HikaHE L BAPETOWV C 2 (ML 0.5 ml) 42
7023, EZICO N.R.ME ZRaAHEr WRMTHBCE (50, BB ICEKOD
L CEZZFED Paper chromatography “CIlll LbOEFERN T LHEOREL S HE OB
BHOFREZFEH Uz, BICENKERKE HFICRHALS>2d0e#2 %,
HRES 72, WHETGKENEI & 2K FEFH O Paper chromatography 1€ X 2 JIE
OB Fig. 6 L TH 22, H—HME HCrcEBT<&A25F5 2,
2ERET2LEDD BT L, —BEICEHE (1), WARIEPEWEME No.50 %7/l No. 51

OBRBEERETZC L BARETHEDOTESR
BELTRHPEDN CHEERALD,
LERHE TR O B
#1% Fig. 5 OMD T 50—2507/100 ml £T
WRER L 155 A% 800 7/100 ml T ik & 78
%. THiE Spot DEHBOERIAL DI e
LEZ DML, BEMSARICINS L Spot O#R
WELE B DT 241> 9 %) T 100—200
T/100ml W CHIGES 2 X3 T hiE Lo,
#7213 Paper chropomatography 1Z X % I
HHOER
WA ON TO 2 MFHBFEEICL bRED
BECRTELBOBNC L ARRL, BER

Paper chromatography IZ X 5

D EEHEH» O ORI EIT,

DELLHh—FEDSDAEFEHT 5.

(2) P =®AI%, ARG ET
BESTRTHEL, RREKCEHD 145
ot AL DTHBET 5.

(3). kD Spot FHED FImOTICED
0—14 cm FCHEEN LRI % & Spot 23R
W& TEMEPD S, L LEBIER
REIC—FELTI3LERDL. (FEHEIRA
XD 12em 2 LTNA)

(4), BED N.R.ME ZEE/IFEETR
FOFL, dLEERABR > TBHEERLD
HBEOHLBEMPIRA L TEHEEERELT
%,
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T % W

Paper chromatography 1€ % % MiE ek D —
FEREAZRL, WNBERRIIEC L 25E
BEREI L1,

FERBEETON T BMESHEEEICL
DREDHECR THEEATL, ik
0.5¢cc DPBTHLZ L, EBICEFEOLD
ZRE L LIZORED © B R OBE R 2 H
BL32b0eEAL5,

1. WESERABECCRITARE
AomBE®ICRIZITEHE

1 EBRMHEBRCERAE

MARABFERTRIEEA 4 BEEFR 42°
~43°C K107 AR E L, B, 5, 30, 60
FOERRNC kL DIRIM LR IC 4 L
7-.

FREARKBER TN A 4 £1C Table
10 O MEILR 30 ml(Fe™+++Fet+ & L
T 75mg) WCARZMA T 200ml & 73 UHEH
Lk FROEBRTRERFFRR 5 Hic
DNTHEFRE 2ml (Fet**+Fe*+ & LT
5mg) A HF—F M THRAR LD,

ADEEICH TR, FI, 1, 3, 6 RKERICH
Bk GRML, FECRESRI DA, 1
~6 RERICER L & L.

Ferrous gluconate (7 va v F) RAEE
TREHA B ZIT 0.66g (Fe** & LT T5mg)
ZBBEAL LY, 71, 1, 3, 6 BiiciHE
PkE DML, FRICRTIRERFRRE ¢ Thc
Ferrous gluconate 0.05 g (Fe** & LT 6 mg)
FEBK sml WHEELAF—TAMICTIRA
LY, Fi, 1~8 R F#eik X bR UK
Bucft Ui,

BER—EAB TR Table5 TR LA,

—EDETA SN DR,

Table. 5 Serum iron levels before and
after thermal bath.

Name | Sex | Before b5 30 60 minutes
I.M. 3 97 94 94 95 7/100ml
T.1I ) 70 72 72 71
E. M. 3 100 102 98 101
T. M. 2 82 84 82 86

Averagel | 87.2 88.0 86.5 88.2

ADFEA R TIE Table 6 Fig 10 1T
AU, SREES 99 7/100ml THD
Fob D231 B AS 1217/100ml, 3 BEf T
201 7/100 ml THEEEERL 6 FFE TS VH
B L 146 7/100ml TH D7z,

Table. 6 Human serum iron levels before
and after the internal use of
vitriol water ‘Yanahara’,

/100 ml

Name% Sex. | Before 1 3 6 Hours
S.0.| ¢ 70 136 302 98
K.T.| ¢ 97 105 160 222
T.T. 2 130 135 160 147
M. 1. 8 102 110 182 117
Average 99 121 201 146
% 100 129 224 149

Table. 7 Human serum iron levels before
and after the internal use of Ferrous

gluconate(Fe™+T5mg).
/100 ml

Name\! Sex ) Before 1 3 l6 Hour
M1 s 12 | 155 | 183 | 180
AT 9 9% | 110 | 150 | 135
HEK.| ¢ 110 | 150 | 132 | 148
I.Y.| ¢ 9 | 115 | 205 | 200
AT 9 66 | 132 | 170 | 154

Average { o5 | 132 | 18 | 163
Averageof %| 100 | 143 | 185 i 178

Ferrous gluconate RFY Tld Table 7, Fig
10K/ U<, FRATES 95 r/100ml T
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Fig. 10. Humg_n/sezyfum iron levels before and after
the internal use of a vitriol water “Yanahara”.
oo “ilrisl waler

Xsz«w?&mu&

X

N

4004

2004

150 4

oo

Table. 8 Serum iron levels before and

after the internal use of vitriol
water “Yanahara” in rabbits

Hor0 R, LIERT 152 7/100 ml,
3 BT 168 7/100ml, 6 KR T
1637/100ml TH 7. FROFITA
HAAEBTII Table 8, Fig 1l TR
LY 8RR £ 1 192 7/100ml T
HFordb o, 1EKRHE 2597/100ml
T, SEFETIE 2727/100 ml, 4 FERE
294 7/100ml, 6 BEfEC 182 7/100 ml
T3~ 4 BHBREEHMEERL .

F WD Ferrous gluconate R HEE:
i3, Table 9, Fig 11 R L7z
B 1487/100ml T, 1 (g 147 7/100ml,
3 B TIZ 165 7/100 ml, 6 A 171
7/100mlC, 8 B#fTI3 1507/100ml
Thol,

Fig.11. Serum iron levels before

and after the internal use of a vi-

triol water “Yamahara” in rabbits
®—@® Vitriol water

/100 ml ><ﬂ—>errous gluconate
Tabbit (Betore] 1 | 2 | 3 | 4 | 6 e
o,
- 140
1 182 | 373 277 205
2 215 273 | 315 | 315 13
3 227 | 217 273 120
4 205 228 318
5 130 | 177 160 te
Average| 102 | 259 272 | 294 | 182 T T T . . . 1 s
Hours
Table. 9 Serum iron levels before and after the internal use
of a Ferrous gluconate (Fe**6 mg) in rabbits.
/100 ml
rabbits No. Before 1 2 3 4 6 8
6 100 100 127 115 100
7 105 138
8 180 195 210 200
9 206 215 215
Average | 148 47| 165 o 150
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Table. 10 Analysis of vitriol water
“Yanahara. (by M. Mifune)

pH 2.2

ci- 0.045 g/l
SO4—— 12.35 g/l
Fet++Fet++ 2.5 g/l
Alt++ 0.0938 g/1
Co++ 0.0001 g/1 X

% by author
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Studies on Paper-Analysis in the Field of Balneology

(I) Studies on Iron in Serum by Means of Parper-Electrophoresis
and Paper-Chromatography

Maruo ISHIBASHI

Division of Internal Medicine, Balneological Laboratory, Okayama University

1. The author showed by means of paper-electrophoresis using o-nitrosoresorcinmonom-
ethylether (hereafter N.R. M. E.), a colourdeveloping reagent, that iron in serum combines
with (B-fraction of serum protein.

2. The author proposed a new method for the determination of serum iron by means of
paper-chromatography. Procedure is as follows.

In a centriguged tube, 0.5 ml. of clear serum is taken, acidified with 0.15 ml. of 20%
HNO3, and allowed to stand for 20 minutes. After addition of 0.2 ml. of saturated solution
of CH3COONa and 1 ml. of acetic acid-sodium acetate buffer solution (pH: 3.8), the mixture
is kept for at least 10 min. and filtered through Toya-filter-paper No.5 A. The clear filtrate
is taken in a stoppered test tube (the inside diameter: 1.2 cm.; height: 15 cm.). To this
filtrate are added 0.2 ml. of 20% Hydroxylamine hydrochloride and 0.25 ml. of saturated
aqueous solution of N.R. M. E. After being allowed to stand for at least 20 min., the mix-
ture is shaken with 5 ml. of carbon tetrachloride. Then the excess of N.R. M. E. is removed.
The supsrnatant agueous solution (0.2 ml) is used for a determination sample. The sample
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is placed on the paper (Toyo-filter-paper No. 5% or 50) in a thin line at a distance of 10 em.
from the edge, and the spots are developed with 90 % ethylalcohol. After development for
4—6 hours, a green-coloured linear spot appsars at a distance of 12—16 em. from the origin-
point. Spot intensity at 670 mye is measured with Natsume’s densitometer, and from this,
concentration of Fe can be estimated on the standard graph (Fig. 5).

3, Effects of radioactive thermal spring bathing and internal use of vitriol water upon
serum iron levels were studied with the results as follows.

The above-mentioned author’s method of determining the iron level in a small amount of
serum is very convenient in investigating iron metabolism in the field of balneotherapy. The
author examined changes of iron levels in serum after radiocactive thermal bathing as well
as after internal use of acid vitriol water.

a) The iron levels in serum wers msasured by the author’s method before and 5, 30 and
60 minutes after the radioactive thermal bath (Rn-content: 10—30 Mache, 42—8°C., for 10
min.}. The iron levels in the serum of healthy subjects showed no significant change after
the thermal bathing.

b) Yanahara Mineral Water (an acid vitriol water, pH: 2.2) contains 0.045 gm. of Cl-,
1235 gm. of SO4~~, 2.5 gm. of Fe**+Fe*"F, 0.0938 gm. of A1*** and 0.0001 gm. of
Cobalt in one liter.

i) Thirty ml. of Yanahara water diluted with plain water to 290 ml. (Fe™* content:
ca. 75 mg.) and administered to health fasting subjects orally. As a control matter, 0.65 gm.
of Glukon-F powder (Fe®™ ™" content: ca. 75 mg.) was then given. Blood samples were taken
from the cubital vein before and 1, 3 and 6 hours after the intake of the vitriol water.
Tron contents of the serum samples were measured by the author’s papsr chromatographic
method. The results were shown in the table and the figure. The iron contents of the serum
after the intake of the mineral water were higher than in the case of the control.

ii) Two ml. of Yanahara vitriol water was administered to rabbits with the aid of a
stomach tube, and seram iron levels were determined before and 1, 3,4 and 6 hours after the
administration. An amount of 0.05 gm. of Glukon-¥ powder was dissolved in 5 ml. of plain
water, and this solution was given to rabbits as a control. After the internal use of vitriol
water, iron levels in serum rose and remained unexpectedly high for about 1-—4 hours, in
a manner that did not correspond to the amount of iron in the given mineral water. So that
it was suspected that the iron originally contained in the living subjects had been mobilized
by the intake of vitriol water. Iron lsvels in serum after administration of a solution of
Glukon-F powder were lower than in the case of the mineral water.



Fig. 7. Standard iron (Paper electrophoresis)
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Fig. 8. Standard iron (Paper chromatography)
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Fig. 9. Serum iron (Paper chromatography)
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