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Modified High Sensitive Determination Methods of Selenium Concentration
and Glutathione Peroxidase Activity in Plasma, Erythrocytes and Platelets,
and These Determination in Healthy Japanese Adults.
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and Makoto SaTo*
Department of Social Science, Graduate School of Medicine, Kyoto University.
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Modified high sensitive determination methods of selenium concentration and glutathione peroxidase
(GSH-Px) activity of plasma, erythrotheé and platelets'were‘ developed. The selenium concentration and
GSH-Px activity of plasma, erythrocytes and platelets in 51 health‘yv fapanese adults were measured, and
following results were obtained. The selenium concentration (me/an + SD) of plasma, erythrocytes and
platelets were 117.4+15.7 p g/L, 0.954 +0.159 ¢ g/gHb and 4.93 & 1.52ng/mg protein, respectively.
The GSH-Px activity (mean * SD) of plasma, erythrocytes and platelets were 318 & 50U/L, 18.0 £
5.0U/gHb and 0.14240.035U/mg protein, respectively.
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VNS IAE, RIMEKE L OIM/MIR £ LV RE B X O GSH-Px {HtE % FFHE T 5121k, 280
MEELEEST S,

4E, L VEEREOHENVENT, Zh5OMBEHFRINUNERL T 520, PEOME TRIED
Wk &z, miE, Rsks X Cm/MEF L ViBES X O GSH-Px OB IRE - M5 ERIEY
Wt L7z THRERAOE—Y 7V O miE, RIMBkE L Cl/MEp &L v EES XU GSH-Px iF
HxFEHEEHCTHNE LD THRET %,

ES - ;B

1. L BES LU GSH-POEMORITERNDIER

T L VBEOWEERICOWTE, BRG B LOER YRRk, Fig LIORT L) hdRE
T o720

GSH-Px &M OIS 121X Paglia and Valentine!” ™% Table 1 (2R T & ) I TR B ZMZ 72,
2. BFEABLTRAIE, s LOMMEPEL > BES LU GSH-PX EHEORIE
BHBASLG [B1k28% (25—445%), w234 (23—51i%)] #3dg & L7z, HEIZEERIZ32% 2
I UEEF MUY AKEE 2 mL 2 FCHE L7220mL OFESREE H VT, FETERS ORI % 18mL FRELL
Too PREUER, MU4E, FRMLBRES L MM % 58EL, W% F T—80C THE A L7z

ERFEEE, KAOMIE, RMKE X MR+ L > il S & U GSH-Px M2 WEL, =
NETHEINTVWE T — ¥ & HBHRE L7,

Table 1. Difference between two methods

Paglia et al. method Present method
Phosphate buffer (pH7.0) 43mM 56mM
EDTA 4.3mM 1.12mM
NADPH 0.28mM 0.2mM
GSSG-reductase 1U/mL 1U/mL
NaN3 : 3.75mM ImM
GSH 5mM 2mM
H;0; 0.0733mM 0.1mM
Reaction temp. 20C 37C
Sample volume 0.1mL 0.25mL
Total volume 3mL 1mL
(Minimum dilution of sample) 1/30 1/4
ERERSLUVEE

1. ELEEZOBKR (FTREREDIRE)
Fig LIZRT XD RSB EINA Tz B, RE LSRR EEA20121E, 2475 aiciEE s
D6flitl i AaflitL VICBTLTBLLLENlXHL, 2 CEILH & LT6NIERE Hv, EEERM
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Sample
+ 13N HNOs3 1.5mL
Heating (110C, 12 hr)

Cooling (room temp.)

+ 9N HCIO4 0.5 mL
Heating (120C, 3 hr)

Cooling (room temp.)

+HCI 3mL [—— Reduction from SeOw to SeOs2 -l
Heating }_ I SeO42 + 2HCI —*# SeOsz + Clz + HzO|
Lew e

Cooling (room temp.)

Dilution with di‘stilled water to 20 mL

Determination by hydride generation and atomic absorption spectrometry

Fig. 1 Pretreatment procedure of samples

DI 2D W CRES L7zo IIBGREE£120C & L, 20, 40, 605 BIANZL L7-& 25, 4050 CHHL
HOBENE L Y OSWEDE SNz, £ 2 CINEEER %4055 & L, INEAIREE 290, 100, 120, 130T &
L7z&Z A, 120C CHEEOE WL L v OGN EDR bz, ULEOERYS, BITBRIEDOKME TN
BUREE120°C, INEARER405) & B L7,

KICZ OBTRIELRI) AN ERBEOZSHEIZOVTHRET Lo ZORKE, L v ORHETRIZ
0.25g/L ChH Y, BEIHE ST AEEEOR TR X ) HI0EOBEENSELNL I LWL
Mekol, o MIERAVCEIYE (EBRE B L OEREE @GINEINE) 2o TR L
EZhH, FNENLI% B LU96.0~102.0% TH D METREMRTH - 72, BICEFFEERH
(NIST, SRMI1598, Bovine Serum) (28 1F 5%t L ¥ OHHE b 42.5+£0.74 ug/L Td Y, HRIEHi
(40.0~47.2 #g/L) PICdH ), REZEFEOBOAINETHL I LFHLNE R 572,

2. GSH-Px EMEDREEDIRE

AEREGEHOMEICHVEE S5 2 5 GSH, BELKFRIRE S L OSUSRE % Table 1 1IZ/R§ & 9
WEBE L7, FOE, v FIVIRNERE%0.25nL, 28R 1nlilT b0 CE, YU TUHE
REEFE/NTI/AUITHIENTES (TNBEEOENY Y FVOREICIIERTH D), RiZk M
WEAVTIODWEDOELHITOWTHRET Lz, 0%, B, H3NtS X OEEEICOWTiEb
BT HEEME LN (Fig 2, Table 2, Table 3), REFEEUOHWINETH S LARENT,
3. BERAOEL VBES LU GSH-PX EHEORIE

FRHFEEEHVC, BERABLIIBIT A0, RO MAEBOL L ZiRES XU GSH-Px
EHEME L. F15 DE% Table 4, Table 5 IZR L7z, FMBERSICBITEEL VBEBIY
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Fig. 2 Linear relationship between GSH-Px and sample dilution

Table 2. Coefficient of variation (C.V.)

Human plasma 300 308
Found 310 311
GSH-Px (U/L) 315
Mean 309
S.D. 5.0
CV.(%) 1.6

U= xmol NADPH oxidized/min

Table 3. Recovery rate of GSH-Px

Added GSH-Px (nU) Found GSH-Px (mU) Recovery (%)
0 305 ) —
Human plasma 150 447 94.7
1.0mL 300 596 97.0
450 765 102.2

U= pmol NADPH oxidized/min

GSH-Px WG BLMICEELZ IR, HOEBRSMER L7z, BRADMED 5 W idRimEkp+ L
VIEICOWTIE, HOSY, HAD, 40P, RESY, INELOAHE LTwa2, 4EKL D
B, PO AHE LISV b DTaH 72 (Table 6), F7-I4E (ME) L v iEEE7 2
A0 oy 240, 4 F )2 AL F-D DL BITIER UETH - 7

—J, GSH-Px FHEEMEEIH— 2N THBLTHIREMOLBIAEEETSH 2 & v MEixH 5 b
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Table 4. Selenium concentrations of plasma, erythrocytes and platelets in healthy Japanese adults

Selenium concentration

n Plasma (g g/L) Erythrocytes (xg/g Hb) Platelets (ng/mg protein)
Male 28 120.94+15.6 0.959+0.162 5.21+1.64
Female 23 113.1£15.0 0.949+0.159 4.70£1.42
Total 51 117.4%15.7 0.954%0.159 4.93+1.52

Each value represents mean % SD.

Table 5. GSH-Px activites of plasma, erythrocytes and platelets in healthy Japanese adults

GSH-Px activity

n Plasma (U/L) Erythrocytes (U/g Hb)  Platelets (U/mg protein)
Male 28 329+41 17.0+5.0 0.140+0.034
Female 23 30457 19.2+4.8 0.145+0.036
Total 51 318£50 18.0%+5.0 0.142+0.035

Each value represents mean & SD. A unit of GSH-Px activity is expressed as 1 zmol of NADPH oxidized per

minute.

Table 6. Selenium concentration of plasma, erythrocytes and platelets in Japanese in other reports

Author Plasma (zg/L) Erythrocytes (uzg/g Hb) Platelets (ng/mg protein) Ref.
Deguchi M 127 — — 6)
. ‘ F 111 —
Yoshida M 122 1.55% - 7)
F 118 1.17*
Imai M 111 1.63% - 8)
F 107 1.57% -
Hongo M 126 1.65% — 9)
F 130 2.15* —
Sando M/F 118 1.01* - 10)

*Value converted to the same unit.
M [ male. F . female

OO, ASEFA 05 IS X ORI O GSH-Px iEkid, FE?, IS0, HED p#HE L
fEIZEV S DTdH o572 (Table 7)o

AARADI/IMER L VBEIZOWTEBIET TO &L ZARERR L, 4HOREFENTHL, F
72 H AR A DI/ GSH-Px {GHEIC D W idME—, (U3 519 %50.079U/mg protein & i LTV 525,
4 EFk 4 DE/24E (0.142U/mg protein) SN DLV HHETH - 72, fﬁx’ﬁ: HIEERALZED
W EIMRE P TH L,
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Table 7. GSH-Px activity of plasma, erythrocytes and platelets in Japanese in other reports

Author Plasma (U/L)  Erythrocytes (U/g Hb)  Platelets (U/mg protein)  Ref.

Yoshida M 270 20.7 - 7
F 260 19.3

Sando M/F 228 30 0.079 10)

Ito M 375* 59.7 - 11)
F 409* 60.9 -

*Value converted to the same unit. M : male. F : female ' .
A unit of GSH-Px acivity is expressed as 1 g mol of NADPH oxidized per minute.
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