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Abstract

A simple and rapid method for the determination of concentration of methemoglobin
with use of ESR apparatus have been devised by us. An anticoagulated whole blood was
washed and centrifuged several times with PBS solution (pH = 7.0) to remove plasma.
An aliquot of 300l of the washed red cell layer was placed in cylinder type cell of ESR
and freezed to —160°C with liquid nitrogen. The absorption intensity by heme iron
(Fel) of methemoglobin was measured at 1,150 gauss (g = 6.0) by changing of the
magnetic field and the proportion of methemoglobin was determined after setting up of
the calibration curve. Methemoglodin levels of 19 nomal subjects were 0.64 + 0.20% of
the total hemoglobin.
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ﬁﬁfﬁﬁﬂ‘hlf metHb M#E (methemoglbinemia) ASHI T HbIFTH B, T742bH, metHb i
BEA10%L LI B &7 7 —¥ RICOE, Ok, #E H, JURCEH) 28h, S50
G LEBRF QIR EEE, EITE, RICRAMERERERCAREELE) CLbHESATY
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HIEFF7 /) —CEOFERD1 DL %% metHb iEEBIEE L L TESR (Electron Spin Reso-
nance : T A K v 3LB) EBEIC XL HELGHRIRET Lz, ZOERE, ThF CoFRENS
B, BEEET, L2rdMEOLM? S metHh RELXHET 2 HEE2BILLAOT,
ZOBEEHET 5,

il &
1. B Bl Icid a) R RMEREAV525, b, ¢, d, AL THBIROGRIC L
DT TIZET,
a) PEEAMRIMER | ~ %) VIR % ARIEKE O 4 {58 0 PBS AW T 4 HPEE%, 3,500rpm
TERLL, TEL72FEEYKR <, HbiE : 30~35¢/dl,
b) VM @ ARIMERE PBS S CHEEEME, BE KL MWELRFLHCTRAEL AL OB
#iT 5, Hb iRE : 25~30g/dls
¢ ) metHb {AWE | EIMFIRMIE % Nz, E&IEILH, Sephadex G-25 /7 F & (1.5X50cm,
R PBS) T VA E % AT\ metHb % IR T 5, Hb iR © 25~30g/dl,
d) metHb fbARMERK @ PLEFARIMERICEERED NaNO, I 2 N2 52412 BAk L, PBS AT 6
EIBE# LSESIT NaNO, % B < o HbigE © 30~35¢/dl,
a) PBS AW 1 0.9%NaCl A D 10mM V) ~EEEE R (pH = 7.0) MERORE OHbEE
FARICIZET PBS B Z V5,
b) WA I HEES.99% W —196T, FEMLELA S HtR,
3. & [EETAYVHBEE JES-RE2X# HARETH,
4. WEHE
MRS S A AEE NV (dnn ¢ X270mn) 2B D 5 W IZPEEEIRILER 3001 % A, ESR
KEOF v YT 4 CEET 5, MABRTHACEVORELXTIF, —160C—E IR,
~A 7 WEOREWE % 9,150MHz I2FkE L, BIERES (2,700£2,5004 7 ) O FEE % KA
B OR/IIL, LI —F—CHBARY MVERL, L0 ZADMBOEE2FH L D L,
Z OWE A metHb (Fell) DEEICHEFIL T2,
5. metHb% DFHEHE | K5 OBERAH S 3001 FHD metHb OHEFTE %KD, B HEEIRIL
KD Hb iREED 5 300 O Hb EREFIE L, WED S metHb% %KD 5,

CIRER D 5K D 72 metHb B

tHb% =
mettib7 30041 O Hb &

X 100
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1. VEIMAEA metHb ® ESR 227 MV & ZOEMME 1 5, 10, 20% DEE T metHb & & Lrif

M ESR 27 PV EE 1 2 1R L7
Y— 2 OIBIZ1,150% 7 2 (&8 :6.0) Tho7o 72 metHb L ARZ P VDE—7
B X ORICIE AR ERERSD VRERIERE LOT I b o7 (H1Db),

2. metHb ~DHFREBL O pHIZ X AHE methh DE— 7 &S LHIEREDORIFREX 2
AR LT —T0CHASLE—22BEbhiz Lo, BEOETICE - TRINLHML 7o HE
BOMRATEEZIRE—160C TREPHRINEZR L7z, - T—160C * HIERE L L TRAL
770 $7- metHb D ¥ — 2 &5 & Lill5E pH & OBIRZER 2 bIZ/R L7z, 7V U D pH(=10)
Tt metHh D¥— 213 g o (HbIT, BECAEDIILA > TE— 74 Bbh,
13 Hb & EM % ZE L CHIEICIE pH = 7. 00 &R & AV 72,
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3. BRERMER~ D MEE DO RE | metHb {LRIMER % —F DS T & & IS ARILERIC M4 % 2
ZHEREREE 3R L, MEEDEINT HIC L2 TANRY VDY — 2 B S ORD
BHLNTz, TOFEIZHb D (Fel) LD Fel (LMW b ¥ — 7B S 0B+ 2 2 L 2 HIE
L, RILEREFESICHE L, MEEEZEICBRLLERD - 72,

4. metHb FIEME~DRMERA (2 1igk) Hb OEE I Hb A2, 6, 16, 26, 32¢/dl |2
B &AL 22 PEARIMIRIC 1L F—EI A1 metHb {LARIMER 2 N2 CTHIE L 7245 R %
41ZR L7z, HbiREDOHEME & b I2 metHb O ¥ — 7 & 2584 L7245 26~32 ¢ /dl TidiE
F—EDEEZRL, O Hb iEEES TId metHb DY = 2 BIIEBY 52 W2 L bh o
72

5. WEEIRIMLIRA metHb DAREHR | metHb EA%200, 400, 600xg 1275 X I I metHb {LARIM
REED, @FEEI00u 12%5L51232g/dl o Hb (Fell) BEOMERLKE ML, *
DESRANZ v VEHEL (K5), metHh & ¥— 7 B LR BT EHES AL WEE
WAH DI EATRES Nz, '
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6. IEHAD metHb & : 198 D IEH A D BEEMRIMMER 3001 @ ERS A7 PV HEIEL, K5
DEEBH SFHE L 72 metHb i35/N0.31%, BE1.10% CTZ OFHEIZ0.64+0.20% M
+ SI)) '1?35 2 on

£ =

metHb DERE L LTI N T TORZHFENH LR TWEY, ZOREROHESEE, 6l
ZTBM A, HE T TORRE, BME pH BES L CZOECES I ALR, £HD
I SEMCHE I NBRE DT D 5724,

22T, Mt 2Mionagk Fel) #BHTHEHSOAF L Hb @RS vy, 31
O~s8k (Fel) %HT 5 metHb 72213 2RI TTEE 7 ESR BB 2 F v T, fHELIC LA b BaEIC
ERTEDLHEORE 2F7% 5729, metHb D~ L8k (Fell) BBETHED d#LEIC 5B
BEOCET*EL, BUEBRPTCRSEOETFI—2FO5M@D dELEICAD, S=52 (8§
2¥ ) REERY, ERSPZEICBVTRAASNS (H2b), —H7 VA ) HBEHRFT
B5EOBET I dBEDEV 3 2DHEICAD, S=1/2 (KA V) REEL 2 ESR ElET
RIS A SN n . ZOFEH, S metHb OEE S pH7.OLLT O Hb 5 F I8 % 5 2 2 VW Bk
PSS CAT ) LWESH B, —#IZ Fell, Coll, Cull % & &bk KR D 5 2RIV EE 5 B v
b Twd, EBiCmetdb O¥d, —160CTHROBVEELRLZ (M2 a), &R
OFEIHBPRERINDECH D (BRI H ) 2%\,

REMER O AL 72 0 MER LGS O #/E 4 ARG L - MRS AR E AV TR0 LE 2
TR, K3 0L, MO metHb DRINAFA LrHDIZ g =4.2~4.3D
HLEBDOIRILASHENT L 720 = 7LiX non-heme ferric iron k&ML B D EEZ bR, ZDfLE
Y OBEHIAS metHb ORI ZRFIFARER L Bbhiz, ZOFELSRMKDOEEITTRTD -
720 B4R L7-00<, metHb B % —FI2 L CHRMERAN 2 MighE Hb EE 2+ &b &€ % & Hb
TEREDTE % A IHE 5 T metHb DIRINATIA L 7227 26 g /al UL ETRFIUCSED %25 720
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ZOFFEEAD metHb % BIE T 5 IS FRIMERAN Hb 430 g /dl Bl EdH i, metHb D
EEHESERICITRZAELRLTWS, 72309 /dl @ Hb B #1155 720 1013 EEE R0
% 3,500rpm THE LT HUELNH - 72 LLO#ESEG*ERICANLARE L EHET LT Hb
CHMWER %5 2 5 2 & 7 < R CIERE I MLERPY metHb 8 % 158 T & 2 HAFEH S vz,

& A
ESR 258 % F\» T metHb [flfE 12 3 1) % metHb EO REERE ¥ #ET L7z, Ak L LTPBS
B (pH = 7.0) T¥EE L T4 %2 KR3:E L, 3,500rpm TiEL L 72 P& FRINERE (Hb : 30~35¢
/d) &7z, I 300 OBEERIERE £ —160CICHAE LT~ 4 7 0 FEEHRE
9,150MHz CRESIFEI 2472\, 1,150% ™ 2 (£4E=6.0) I metHb D~ L5k (Fell) D IRIX
%1872, ZOWRINGEE A S metHb OIREXEHE L, IEHAD metHb 130.64+0.20% T - 72,
ESR #:iC X Al 3l g e L CGEATRRTH S 2 & 2L,
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