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1. Helium-glow photometer % B\ 1 nl LT & &HEHD Na LU K442
EAERREEFICEETEMNTIATECHATIARERE T /2.

2. EXy MREO 13N TH F7oRT77—HHICLDBERIS LUATH 7. Na
BUK AR OBHEEZENREN2.6% £4.0% TH o7z, BEE Na 1.2x10-12 mole,
K7.2x10-% mole TH-7:. Na OFFE(L K, Ca, Mg, P LU RFEOZENEA 10,5,
2,110,200 mM LITo#ETE HEShAhh-7. KOREMR Na [CLk->TOREEETHh
febd, Na/K Hi 2 L ETREZOWFHIZ(EE—TF (B%IFHD THo 7.

3. HRBEESFICInl UTOLEFRHBO Na 50 K BEZRSICAODEEANRE
THENTHETHS. BL, KORE(t Na gL Na/K icEREN S,

1. The method to be described, by using helium-glow photometer, leads to
the quantitative analysis of Na and K ions in biological fluid sample of a volume
inferior to one nanoliter directly deposited on the tip of the iridium filament.

2. The pipetting error was within 3.0% even when 0.13 nl volume samples
were directly transfered to the tip of the filament. The reproducibilities for Na
and K determinations were 2.6% and 4.0% respectively. The sensitivities were
1.2x10-12 mole for Na and 7.2 x10-*® mole for K. The Na measurement was not
influenced by K (10mM), Ca (65mM), Mg (2mM), P (10mM) and Urea (200 mM).
The K measurement was affected only by coexisting Na ion but the inhibitory
effect was constant above a Na/K concentration ratio of 2 (45% inhibition).

3. It is possible to directly and easely determine Na and K concentrations
in biological fluid sample of a picoliter order volume without diluting procedures.
The determination of K concentration is however limited by the Na concentra-
tion and Na/K ratio.




150 I BR

F L & [

FRO AT « EEZD4LHHORBIIFCE
RAEDBNFERFCL 5 EE > THBETIX
D5, Z OBUNERIE TR K S R e
ROBEIL 5~10nl (mpl) BEC JE o\,
—ODRGDERICHLENHETHITD
58, ZORLAICHEBECRKEND L) HHE
DG (EEA A+ v, BRI o BEY
HETE S, L b EENTEREYIBIET
EHDIIBRTHD. BROLHE - EEEOW
FRICiE Na 5 L O K OBIEN RAIRT H h #%
Bt D ST\ %, Vurek and Bowman
(D it Helium-Glow Photometer (H.G.P.)
HEAFL, AR 50l & 10 EREFRLL
ARtD 5nl T Na S IOKEBEL T3,
CCTRARBICET 2BEX DI T5EH
THEERBOFRIREL AL, BHEL <.
FT 1ol LF0 #Bxy 1) 2w AsBRiCD
AT S kR RS, BHME RE ESE
BLOMA + v « HEILEY (RE OB8
DUWTHRETL 7z,

I 20 F®E
—TEBOWEARA A1V A7 454V
A~ v AGERTmE, ARSI 5 L3
m,*yyv~5—&¥ﬂﬁivf?«u7A
A4 LT D, BELLEGBREFII~Y v A
NHDIFAF-BRIZLVFHRT S, FO$%
DEFEBIIRIHEFFE L AEALT, BEIhi:

FE1&£25 1975

BFNRREV ALY ELBCRTLEBEE
DB E T 7 4+ 2 —HBL TRETEH

BZT 5.

B *

1. BMEEERERy b

PR 0.5~0.9mm, X 90 mm OFHMH >
A% (Scientific products ) © 14 OFF& /)
RCTHREROImm, BX 40~50mm &ich
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Table 1. Surety of transfer using nl volume pipets
Pipet volume 4.3 1.5 0.53 0.24 0.13
(nl)
Mean values 1195 424 151 69.8 37.1
cpm
(*C) | standard deviation *34 t14 *3.0 1.1 *0.8
Standard deviation (%) 2.2 1.6 2.0 3.3 2.9 2.4 £ n.69

Mean values of radioactivities of 5 replicates
for each pipet.

and the standard deviations were calculated
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7 3 va@ H.G.P. (No. 4-8481) # Hu 7.
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21.2mHz © 524 BAEO A+ v vV — &2 — %
HAule, 4102y A0 %30.05mm, £X
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Z DFEEETIT NaCl 150mM & KC17.5mM
DWW A AT, 4 [8IR—F0k % S i e
L, #@Y47chefififRy s & F—12Fx 6 @D
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4[5 D F#ERERIE D ERERZE (%) (X Na 04
1.4~2.5%, KOBE1.6~4.6 % T H -1,
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LINEARITY AND FILAMENT VOLTAGE
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Fig. 1. Typical calibration curves for Na

(upper) and K (lower), and change
of filament voltage. Linearities were
obtained at 0.3 volt or less.

Table 2. Reproducibility of Na and K determinations

mi1 mz ms my ms mg Mm
Element| mM |[Fil.v.| P.M. | B.G. +S.D. %s.D. +5.D. 1S.D. *s.D. £S.D. £5.D.
(v) (0 min) [(70 min) {(108 min)|[(141 min){(170 min){(120 min)|(S.D./Mm)
Na 150 | 0.3 5 10 524 488 513 495 501 509 505
*9.6 to.4 *12.8 *6.2 *11.0 ¥9.9 *13.0
(2.6%)
K 7.5 | 0.3 1 30 164 148 156 155 158 165 158
2.9 2.7 ¥s5.9 *a2.5 7.3 I5.6 Z6.3
(4.0%)
]

Reproducibility has been studied on 4 deposits of each solution,

obtained by deposit and by time duration.

Fil.v. = filament voltage,

P.M. = photomultiplier scale,

varience of mesurements

B.G. = back ground counts.

m» to ms = mean values of successive measurements of 4 replicates and its standard deviations (S.D),
Mm = mean value of means mi1 to me and the standard deviations.
Time course from first measurements (Mi1) were indicated in parenthese.

Deposited volume was 0.62 nl.
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Na o84 150mM UTF, 745 AV IR
FE0.1~0.5V 0&fTI3 i BREIE DR
Fob DD 0.9V LhETiIhsis b EAIIP B 00
Zic -7,

KOBE&E10mM UTTRIED 7474V
FNEEXED B LEREA KR bR T,

3. DM F - EEERIEEHMOXE

Rig Rt Na 70z K14+ v DUHS
&EH 1+ v (Cat, Mgh, etc), &1 + ¥
(HCO5 , H,PO; , HPO; etc.) # XU HBAE
(R etc) BELETHDT, Na 8 LTKDOH
ENACEEBE T Bk HRHLERD B,

Table 3. Compositions of standard artificial solutions
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o THW I ATRMER ORI S 3 FITR
L7z,

1) Na @lE

peo> Na BEZHEYE & A T CHBL IcfiR%
#4FRLE K, Ca, Mg, & X0 RHFIXLT
nFER10,5,2,200mM LI FOEETIL Na D
B BB LI oT, ERPOERTK %
200 mM & LT3 Na o8 Lish -7,

NaH,PO, 5mM % X 08 10mM # & ALK
TP Na ikt 552 L Na OEINEREL K
Ui, FTOMBELYHESFORL, BULERE
OFHIE P5mM D4 2.4%, P10mM D
BE4.8%THoI

2) KHIE

ot K EEREE & A TS\ TK ORER % I
W5k, ATHOKBIFEECHH S h5HE
mrsht, ZOME Ca, Mg k L UREIC
I 5L DT oD T Na DFBCOWTE
gL, B2RiRLcE 5K
10mM FTo BERY Tthth Na

200 mM, 50 mM, 25 mM DOHELEFT
St KOWEBRILTXTERMED

= b, Nabd~200mM o fF

.25 T ToM4ix 51~57%, Na25mM

DBEHITITA3B TH T, TOEERT
K 10mM LIF <, Na/K Hik
2.5~80DHEH TH - 7. - T,
SRR 3 X ONEALIR AN LA ET D

Elements Artificial solutions
" (mM)
NacCl 200 150 100 50
KCl 10 7.5 5.0 2.5
caCly 5 3.75 2.5 1.25 0.625
Mgcly 2 1.5 1.0 0.5 .25
Urea 200 150 100 50 25

KEEIAFGCMEERS, LirL,
Lok ¥ 1ot RER Tk Na/K it

Table 4. Na calibrations of pure NaCl and artificial solutions

Concentration of

Na (mM) 25 50 100 150 200

Pure Nach solutions 44.3 78.8 128.5 188%0 236,0
*lo%*1 *o.5 *4.7 I2.4 I12.7

Artificial solutions *2 46.2 80.2 129.5 191.8 243.0
2.4 t1.6 t4.9 +7.5 9.8

Artificial solutions not 0 80.0 126.0 195.0 241.8
containing K ions +2.3 +3.7 1.4 7.5 8.9

*]1, Means and standard errors calculated.

*2. Compositions of artificial solutions were shown in Table

Volume of pipet used in the experiments was 0.4 nl.
P.M.=1, filament voltage= 0.3V
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Table 5. Influences of Na H,PO, on the determination of Na

concentration in artificial solutions

NaCl in NaH;PO4  Total Na Na found Differences Recovery
artificial added calculated errors
solutions
(mpM) (mM) (mM) (m21) (mM) (%)
150 5 155 158.5 +3.5 2.3
150 10 160 169 +9.0 5.3
100 5 105 109 +4 3.8
100 10 110 114 +4 3.6
50 5 55 56 T+l 1.8
50 10 60 61 +1 1.8
25 5 30 29.5 -0.5 1.7
25 10 35 32 -3.0 8.6
Mean values( 5mM,NaH,PO4 2.4%
{IOmM, " 4.8%

Compositions of artificial solutions were shown in Table

Pipet volume = 0.62nl.
PM =1, filament voltage = 0.3V

K counts
700
600}
500

400F

300f

1 "

Na
' 0mM
o~ 25 mM

///////////l:ZOOIﬂM
* 50 mM

200} o ——

Fil.v. 03V
P.M. 3
Pipet volume 24nt

6
K Conc.(mM)

10

Fig. 2. Typical calibration curves for K in presence of Na 10, 25, 50 and 200 mM. Linearities

were obtained under the selected concentrations.
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Fig. 3. Percent inhibition of potassium emis-
sion as function of Na/K ratio at
high concentration of potassium.
Percent inhibition of potassium was
constantly maintained above 2 of
Na/K ratio.

EFLTL 50T, Na/Ki 2.5 L FieownC,
Mvd KEERE (25~200 mM) #HWTK
xR A MEIRELBRL . 83 KR
¢ K25~200 mM D#HTIE Na DREAD
BOKERBHES T, FEEEIBHIHIH 2354
¥ 0 Na/K 2 icin - T HHE @x —& 5
%)“ Elol,

IV % 3

BAE Lnl LIT O %ERBH O Na s L0 K
14 v HEREHFED WEKS T H .G P. Ll
Mz Electron Probe Microanalyser (E.P.
M) BEmbhTwb (2, 3). AEEOHEME
1t Na2.6%, K4.0% TE.P.M. X 5HE

(BE1&5E 25 1975)

OFEM Na0.7%, K1.7%) w54
A% - T5, BIERERX Counts/B. G.=10D
B Na (% 1.2 x 102 mole, K (% 7.2 x10-1®
mole THo7. EEP.M. TiE l{iE L dic 2.7
x10-13 mole T4 ~ W BEL - T\ 5,

Vurek and Bowman (3 [fif 7\ LA R
WA VEET, Na A o+ v BIEkR 3
BEFEA A VEIUIEBBEC OV TOEEY
ATW5, REAA VB IOHBHE (LA
ERF) OBREIFEMEMES DCEGE L
BIBEORNTEHTS ~vvAr—7 %
MU 7RI EALR M LA ik Na 30~150
mM, K5mM, Ca2mM LT, MglmM A
T, P5mM LT (3) 3 X0 Urea 100 mM
DT (4) 75, #oT, REEENRHE
200 mM, K 10 mM, Ca 5mM kX% Mg 2
mM % i\~ T Na ~D B8R H, Lirl,
AIHEE 1L A bhid - . NaH,PO, #inic
Xh POFEL Na ORIGEEXHREL, P2
5mM T2.4%, 10mM T4.8% O RELE
175, Vurek and Bowman (¥ P 1mM T 3.1
YTHotrtHELTHAHDOTPI0mM L E
wwicd & PORERH DO LR, L
L, 4% CTORE % IRL T HHERFLE
P, EMEEY s b TR EBERE M
LT% Na QEEAIIFIERICMS Z &0 KR
5.

KBIBes T 5EES 4 v EIIFESES T
DEE T OWTIE Na AITED bhich -
fo. EAMFRMEY BEEGECEDLMETIZ Na
DOEFERINE K D5 X b Na/K 2 & T L,
1 FRFRUTEGAVELZ LTI SHH
RTW5b, #H2,3RTILF5L 5K Na/K=
2 EOBE T BIF—ED 45 ZOMHIH Na
wIhies, #-o7T, EEOWUECHI - TX
Na/K= 2 LI DK OEEE THRER Y EikiE
R IUTRIBEIZ . Na/K=0.2~2 O i
AT KEEDREIHENLWTHAS.
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