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Comparison of Blood Pre-treatment Methods for

Determining Erythrocyte Pyrimidine 5 -Nucleotidase Activity

Byung-Hean Kim, Hae-Joon Kim, Jae-Wook Choi,
Eunil Lee, Yong-Tae Yum

Department of Preventive Medicine & Institute for Envionmental Health,
College of Medicine, Korea University

Sakai s method (1986) has been known as the simplest one for determination of erythro-
cyte pyrimidine 5 -nucleotidase (P5N) activity using high performance liquid chromatogra-
phy (HPLC). However the drawback of the method is that it is difficult to wash the ery-
throcyte for isolation. To search for the simpler methed, we compared Sakai s method
with other methods using whole blood treated with heparin and concanavalin A or whole

blood treated with EDTA-2K instead of washing the erythrocyte.

The mean concentrations of lead in blood samples collected from 44 male and 16 female
workers who are healthy without any exposure to lead in their workplace were 4.30 =+
1.31 we/dl (mean :* standard deviation), which were measured by {rameless atomic
absorption spectrophotometer. Erythrocyte P5N activities were measured by 3 methods;
Sakai' s method (Method 1), using whole blood ireated with heparin and concanavalin

A{Method II), and using whole blood treated with EDTA-2K (Method 11D.

The results were obtaind as follows;

1. The mean of erythrocyte PEN activity by Sakai's method Method 1) were 12.7

2.47 pmole uridine/hr/gm of Hb,

— 565 -



2. The mean of erythrocyte P5N activity by the method using heparinized whole blood

treated with concanavalin A(Method 1) were 13.1 +

- 2,41 pmole uridine/hr/gm of Hb.

3. The difference of mean erythrocyte PSIN activity between Method | and Method I

was not significant.

4. The erythrocyte P5SN activity by the methed using whole blood treated with EDTA-
2K (Method III) was significantly different from Method I. We thought that omission
of incubation period which was required on Method III using EDTA-2K caused the
dif ference between Method | and Method IIL

5. Simple linear regression equation for erythrocyte P5N activity between Method I(Y)

and Method II{X) was significant: Y =

-0.012 + 0.9724 X.

These results suggest that the methed using whole blood treated with heparin and con-
canavalin A is simpler to examine the erythrocyte P5N activtity as a biological indieator

of lead intoxication than Sakai s method.

Key Words : Erythrocyte pyrimidine
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Table 1. Comparison of three different blocd pre-treatment procedures for determining eryvthrocyte PSN

activity
Method ] Method I Method #

Anticoagulant heparin heparin EDTA-2K
Characteristics washed RBC concanavalin A EDTA-2K
Specimen RRBC whole blood whole blood
Substrate uridine monophosphate Na (UMP-Na)

- flow rate; 1.0 ml/min,
: - oven iemperautre; 40T
HPLC - wavelength; 254 nm
Condition - column {150 X 4 mm), packed with reversed phase silica

- mobile phase; 5% methanol containing 5 mM KH,PO,

and 0.2 mM 1-decanesulphonic acid
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Table 2, Mean and distribution characteristics of hematological variables by sex

No Mean SD* CV* Range Skewness Kurtosis W p value
Hb Male 44 150 LO1 6.8 12.6-17.0 0.16 -, 28 0.9772 0. 6662
{mg/dl) Female 16 12,7 0.57 4.5 11.7-13.5 0.00 ~(.99 0. 9452 0. 4092
Total 60 14.3 1.37 9.5 11.7-17.0 -0.02 -0.75 0. 9657 0.1962
RBC Male 44 489 33.8 6.9 426-571 0.59 0.25 0.9618 0.2311
(10% /o) Female 16 422 28.0 6. 64 388-480 0.62 -0, 70 0.9244 0. 2003
Total 60 471 44.0 9.3 388-571 0.07 -0. 21 0.9703 0.3120
Het Male 44 45 2.9 6.4 39-52 0.13 -0.03 0.9677 0. 3662
(%) Female 16 40 2.0 5.0 36-44 0.69 0.72 0.9288 0.2339
Total 80 44 3.9 2.8 36-52 -0, 04 -0.67 0.9599 0.1037
MCH' Male 44  30.6 L17 3.8 28.6-33.7 0,32 -0, 05 0,9671 0. 3489
(pg} Female 16 30,1 131 44 27.0-3L7 -0.77 0.40 0.9324  0.2651
Total 60 30,5 1,22 4.0 27.0-33.1 -0.06 0.39 0.9921 0.9916
MCHC? Male 44 32.7 0.51 1.5 31.7-34.0 0.22 0.30 0.9747 0.5775
{gm/dl) Female 16 32.1 (.60 1.9 30.7-33.3 -0.34 1.74 0.9503 0. 4821
Total 60 32.5 0.58 1.8 30.7-34.0 -0.22 -0, 94 0.9892 0. 9627
SD* standard deviation CV** coefficient of variation{%) W*** Shapiro-Wilk's value
MCH : Hb/RBC MCHC¥ : Hb/Hct
Table 3, Mean and distribution characteristics of blood lead concentration and Log(blood lead concen-
tration) by sex
Ne Mean SD* CV* Range Skewness Kurtosis W p value
Blood Lead Male 44 453 1.24 274 2.24-7.69 0.52 -0.05 0.9723 0. 5037
{(ug/dD) Female 16 3.65 1.32 36.2  1.99-6.06 0.61 -0. 88 0. 9129 0.1311
Total 60 4.30 1.31  230.5 1.99-7.69 0. 40 -0, 32 0. 9699 0.3015
Blood Male 44 0.64 0.12 18.7 0.35-0.89 -0.14 -0.27 0. 9891 0. 9745
Log({Lead) Female 186 0. 54 0.16 289 0.30-0.78 0.16 -1.05 0.9472 0.4370
(ug/al) Total 60 0.61 0.14 223 0.30-0.89 -0. 27 0.02 0.9743 0. 4464

SD* standard deviation CV** coefficient of variation (%)
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Table 4, Mean and distribution characteristics of erythrocyte pyrimidine 5 -nucleotidase activity by sex

and type of assay

P5N Activity

{rmole uridine No Mean SD* CV*™ Range Skewness Kurtosts W™ p value
/hr/em of Hb)
Male 44 126 2.38 185 6.0-17.4 -0.60 0.41 0.9725 0. 5061
Method 17 TFemale 16 12.2 272 223 1.4-17.0 -0.28 -0.12 0. 9538 0. 5366
Total 60 127 2,47 194 6.0-17.4 -(.51 0.09 0. 9687 . 2695
Male 44 13.3 2.36 17.8 17.8-17.9 -0.27 -0.53 0.9776 0. 6300
Method 1* TFemale 16 125  2.53 203 8.0-16.7 -0, 3% -(0. 28 0.9338 0.2785
Total 60 131 2.41 185 17.8-17.9 (. 30 -(3, 46 0.9676 0,2412
Male 44 16.8 3.20 19.0 9.78-25.5 0.18 (.19 (0. 98949 (3. 9828
Method ¥ Female 16 19.2 4,15 21.7 11.5-26.0¢ 0.09 -0.55 0.9752 0. 8848
Total 60 174  3.40 207 9.8-26.0 0.34 0,05 0.9741 0. 4404

SD* standard deviation CV** coefficient of variation(%) W*** Shapiro-Wilk's value
* washed RBC, heparinized, without Con A

* whole blood, heparinized, with Con A

* whole blood, EDTA-2K, without Con A

Table 5, Mean and distribution characteristics of Loglerythrocyte pyrimidine 5 -nucleotidase activity)

by sex and type of assay

Log (P5N) Activity

{tmole uridine No Mean SD* CV* Range Skewness Kurtosis W' p value
/hr/gm of Hb)
Male 44 110 009 81 0.78-1.24 ~1.31 2.63 0.9172  0.0040
Method 17 Female 16 108 010 9.7 0.87-1.23 -0.80 0.17 0.9176  0.1561
Total 60 109 0.09 85 0.77-1.24 -1.13 1.49 (L9225  (0.GOOS
Male 44 112 0,08 7.3 0.89-1.25 -0.67 0.09 0.9568  0.1529
Method 1% TFemale 16 109 0.09 87 0.90-1,22 0,79 -0.09 0.8991  0.0791
Total 60 111 009 7.7 0.89-1.25 -0.73 0.07 0.9400 0. 0086
Male 44 122 009 7.0 0.99-1.41 -0.39 0.21 0.9837  0.8749
Method I Female 16 1.27 0.10 7.7 1.06-1.41 -0 40 -0.07 0.9715  0.8320
Total 60 1.23 0.09 7.4 0,991 41 -{). 24 0.02 (.9813  0.7279

SD* standard deviation CV** coefficient of variation (%) W**" Shapiro-Wilk's value
# washed RBC, heparinized, without Con A

# whole blood, heparinized, with Con A

# whole blood, EDTA-2K, without Con A

~— 571 —



A el BLE AT AHHCE dF
¥ Axte} wiwsle] B QFelr] A EF
3} HAYT P5NS 4% ZA3rt Sulolx o
HA e Jd7Ael dig EHE 22 AeA
= Brhelsch

Table 6418} Zo], & AFofrs} HYFT PEN
e Mgy EEHAE FYF ez
L EA Y A 5(1995) 8] @z Aol st
3, 5 BAzrel B Apole] i F4d HE
B4 pakel 0.151524 FAAHCR Fold Aol
A gkt

-

A

&

6, Ha7 PoNBae] g Bl

Table To)Ae} Zo] AP Aye] ofg
Method 13 Con AE Fo3 Method [o} &8t
o] 3E H¥T PON $Hxe] Gutel BIAE
pikel Zhzh 0.3499 ¥ 0.26362.2 FAHoR &
2jg} apolr} {ARA eskt, 2ehv EDTA-2KE
g2 a2 Agsle] Method 2R 3" AHY

T PSNSH =& guiitel EAHoR fo)3t Aol
7} 2lict

7. AR MAz] Y HET PoN BT
H{1

37ta] Az g dAe] A A"WT PAN
B9 alolE wimsly) 95l EAIENE A)gs)
dorl post-hoe HAE HdAE Tukey s test®
ALgslg et 1 ARt Table 8olA o 2o} 374F3h
= patel 0.0001&41 BARCZ folgk 2lol7z} sl
At Eju A& olF A IHF YT A
Hell 213 Method |13 Con AE F<9% Method
[zt Tukey s groupel 42t AR ®FHslo] ¥
Ao FoF Aol/l gled vehin gl W
W EDTA-2KE Fa% Method 1l ®}He] wlmdse
2% FAgHoR o Afol7} #AE )

8. Alg ©x2| gyzie] cheslEH

YT M3 (Method 1)) 2% P5Ne] 34

Table 6, Comparison of blood lead concentration and erythrocyte PHN activity between this study and
reference data, using same analytical method

Blood Lead P5N Activity by Method |
Sample No. {ug/db) (#mole uridine/hr/gm of Hb)  p value®
Mean (SD) {Range) Mean SD
This Study® 60 4.53 (1.24) (2.24-7.69) 12.70 2.47 0.1515
Reference Data®* 225 4,52 (2.23) {1.1-16.1) 12.34 2.21 '

* By Method 1

** Cited from ‘A study on the reference value of erythrocyte pyrimidine 5 -nucleotidase activity’ stud-
ied by Kim JY, Kim HJ, Jang SH, Kim KJ( The Kor. J. Occup. Med., 1995;7-1:63-81)

* p value by t-test

Table 7, Sexual difference of erythrocyte PN activities by type of assay

T [ Analysi , Mean (8SD) Alue!
ype of Analysis Male (n=44) Female (n=16) P vaie
Method [* 12.9 (2.38) 12.2 (2.72) (0. 3459
Method 1** 13.3 (2.36) 12.5 (2.53) 0.2536
Method H*** 16.8 (3.20) 19.2 (3. 40) 0.0227

* washed RBC, heparinized, without Con A
** whole blood, heparinized, with Con A
*** whole bleod, EDTA-2K, without Con A
# p value by t-test
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‘Table 8, Difference of erythrocyte PSN activities between type of assay

P5N Activity

Level of Significance’

Type of Assay Sample No.  (umole/hr/gm of Hb) . \
Mean SD Tukey s Group (&= 0.05)

Method 17 60 12.7 2.47 A¥
Method 1** ‘ 60 i3.1 2.41 A p=0. 0001
Methed B*** 60 17.4 3.40 B"

* washed RBC, heparinized, without Con A (Reference value)

** whole bleod, heparinized, with Con A

*** whole blood, EDTA-2K, without Con A

# p-value by ANOVA with multiple comparison / Tukey s method

# Means with the same letter are not signifiantly different.

Table 9. Simple regression equations for erythrocyte PSN activities between type of assay

PSN Activity Equation r R’ -val
Dependant (Y) Independant (X) “ prvalue

Method 1 Method 1 Y =-0,012 + 0.9724 X 0.95 0.904 0.0001
Method | Methed 0 Y = 10.263 + 0.1399 X 0.20 (1. 042 0.1180
Method 1 Method T Y = 11217 + 0, 1066 X 0.16 0. 025 0. 2253

i DR EPre e w, ¥
F2h e Jﬁ’:}ﬁ?—r 0.9501, Awzlo] 90 .4%¢l
& NEY 5 ﬂ?iE}(Table 9).

T8 #4547 8t Con A Fo i (Method
]
M

T UnA = 7}21 uhy o] 413} %@Eﬂ}
_%‘,7,]];53]&,._ Be}gt q—rﬁ];q g AEY 5 gt

v, 2

i

Z}C:jﬁ?/é S monitoring3tal 22ae] A48l
z710) #rlehr] st s AEEA AR

O

Ead ?II“LEM ol&-5 1 3ith(Zenz, 1988). £3] @
FEo| Age AF2ZA =W/ A
ik ‘“-'—‘*01 olFelAI Stk 2 olfre Aol A
Z971%9] Rolle 3-8 WA7E vimy A A7
=3, 1A% 98 T8 E8- Q 29 Bk
2 Yohlled Egol €7] jEeltHWHO, 1977).

@ol <lalel =& Fel MR gL AA A
7Y 2 FEee] B 3R], hemes] el #H

&= ALADS ferrochelatase$2l 4385 ¢
Aste 718 (Drasel®t Falk, 1956; Lichtman¥
Feldman, 1963) 3}, &4, A¥5 Alatvre] o343
of W¥& 5 ALBA Hride HAYT PSNY
$AEE gAsted YTl nucleotidest &3
(Angle 5, 1982; Sakai %, 1990)=& A, A
#, Na'K'-ATPase &4%=9 Na'/K' cotransport
system (Hajem &, 1990}l 1‘1-09'”3}031 243%"’"’-9]
Fa& dEHA7ID £898 deAe F3 =
I At (Rom, 1992).

g5 72 d w@d A A EHe AxE
Brkske AR ARRA 71 F23% WS 8
Lol ch (Fischbein %, 1980). @5%“9—1 AFE 53

b BAYdE PAAMRE 4 Belble e
27 f7] &)l @ Hle|BEE FEAA E3 41
FREAyer Syste Toe A3 wns 3
AN B8 AP fdog Baursle] w]RE A
B QAR eR ——7§§ She Boh 3 Y
| sleh kel hyje] MHsNA dH AFE
S5 A Bolal Aoy, EF AHe F9

-~ 313 —



del)7} el n AFRe Frrt 4B Y o
Azvton Qlae) A F4 FEE ¥nH
YRt s, dutEe s | E8 F8
A #He e 2 @ FTH
= 3 wrdsir EEoin 89 (Claytondt
Clayton, 1981), 873 Fx ¥slol] sl 7 7]
Zrel @ E gt obd AT 2-357 Hxel o
712ke) ¢ £2 e E vehl £vhe 4 (David
1982; Lamola %, 1975; Levy$% Wegmam,
1988; Raffle %, 1987; Schroeder$t Tipton,
1968) 0] @doz Axea ot &, d{gFe A
T EF e A3 W g vier A7 E
FEA8le AL oh}=® (Haeger-Aronsen, 1971)
5 Aol F33 @2 AA ] AzerR wkgE o
Ehlle o AEER 23d) i HAE 83E,
HYF PEN-2 H8-7Y pyrimidine 5 -ribose
monophosphate (uridine 5 -monophosphate®}

ot off
oly
(o]

gl @t R

%
di

g

cytidine 5 -monophosphate) & pyrimidine
nucleosidedt F7I¢1ate s 7lRaldls A4
A, 197610 Valentine $°] o E&rl i AY
Fo} HEA] EAfsle] o] &de] Aol KX
W HEFgd 894 9 (hereditary non-
spherocytic hemolytic anemia)® fA7} UE&
dngona el olF o] B3 WA &
28de A A7 HFHYET (erythrocyte
basophilic stippling) 7} &8sk Zlo] A5E of
o] &5 dRlste Aol ARtetd dFE FjolA
R PEN S =g AR 2 25 4554
& P5NO| &4xrt Z4ds B (Paglia
5, 1975, Pagha$t Valentine, 1975; Valenti-
ne 5, 1976). 2% B A=Al gstd HYF
P5N &dxr) <iEs 9 v A3y vid §
of Aalemiel 7iR|7t Slvkn RSt (#F
o 5, 1995 PdEF3 9Le, 1994; BenBas-
sat &, 1976: Buc® Kaplan, 1978; Cook %,
1986; Ichiba®t Tomokuni, 1990; Sakai ¢
Ushio, 1986; Sakai %, 1988).

PN 84% 539 #y3e) 93t aAqt o
oo AT Y AR Q¥R s wdd
g & AoR YdgEn], dd-g WEgshd A
F 257k e Sdxr) g Ee] Tl ¢
AR whiez f8sidn ST ER g8,

1994; Ichiba®l Tomokuni, 1990; Sakai® Ushio,
1986; Torrance, 1977). Sakai®} Ushio(1986) &
AN 45elA 1500] AFELE We] PAN #4d%xe
Hzlol glew 253te]l ARl Afex HAYEe
2.5%%r0] ZAadvy stEer, Torrance S(1977)
of oA AN 4xllA] 153 AE vle] &
AL Zae 1.4%9) B3lsisich

ofe} o] HIUF PEN X &AWl kA
WOoRA ZtFolol ¥ ARl levl: Eystn A
T8} o] fo] R RIFA olfrE FHFEA
o} ofefsiy] uFoletn AZE, 27k e
WHEE AT EH HYFT PEN S4EE S35s
e 3A PR R e uh #HEe A
45U Pagliagt Valentine(1975)2] #hie
P5Ne| zgom AAdd HYFue] F719 (inor-
ganic phosphate) W& 33171 93] @ahyol
Wil o AASHT i AR £8d-E 1243
o]t ¥AMslajopste wWyo]l Y, 19773
Torrance §°] 71%d “C-CMP(cytidine 5 -
monophosphate) & 71218 AREE AR §4
W Fzte] e 22 gAgke] Falo] Had A
& o ARt AR RAolzhe HAo R A 4
& & gIsivh. &Il 13 wol A8Ee HPLCE
o] &gk W2 Sakai F(1982, 1985, 1986,
1988}, Cook %(1986), Tomokuni® Ichiba
(1986} ol /N 7% RAelch. o] ¥hye 1A
UMPelA] B¥gny &he] 2eeg AAE -
dine® ¥ APt 2oz FAo] HFQgly, v
WA SRR oEAM Axd Fohrg s
= Aol sk ey HPLCE ©] 8@ ¢l vl
= HAYRTE AfHEle FARNE Azste 7A,
%, Fadet 0,5 mlE Ael2dF 4.5 mlgk 4]
1500 rpmellAd 38 94 Welshed, Wy pes
G 4ERE AAstn 92 AEY AAEE oA
Al ds 0.5 mlol] &§hsta] f4lieiste] A3
718 28] AR F ALNAFE Ziske 50%
YT suspension(RBC/saline) &% wHgm, &
Form 10v) 2Msie] §42898 Alzel= 33
AlZto] ol A 8¥7] w el Al 9 k2 3lo)
Abdeln] ol sy % w=¥o] AldE o] gt}

B dyela He} kA PAYio R 8tz

AHEE AleF Con Ae 5

e
il
3
<
~d
lo
o
io
il
e
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8 #3298 §%(ack bean lactine} 224 alka-
line phosphatase ¥4xel= d%E 2] ¢od
Al "2 5 -nucleotidase™ AH2 e R Ahgtal=

=)o} tHZygowicz %, 1977 Bie} w§
Hy) PENG BYEClE 9BE FA vk

Sakai 5(1988) 2} #iel] ZAsta Slvh
2 5 ~nucleot1dase-c Zv w gdaAe] A
Zylebe &holvl, o] Eie HETY PN A
UMPEYE uridined A4dch 82z A
rakel Con AS AE FoI8hd, Con Av HY
T P5N2] A xels ¢S FA 41 Y
S ATEnz 7)Aol
UMPZEEH AAE uridined d3de 5 -
nucleotidase2] ddkglel P71 P5No ofg W
W oAdE Aom B o4 9)E AHolghe Aol
$# Ichibash Tomokun1(1990}“ FEdgn ?01
EDTA-2KE 87 5 -nucleotidase $A4A%e]
g oA &Eaprl Aok dastlch

Bozalea Z1ERA 2R AMEE AT
o2 23¥E PN S45e Al FAgle]l vF
FAaEsAel ARt Y=Y AhedEdE ¢
v zbzb 12,99 12, 2smole uridine/hr/g Hbe 2
dah okt B8 AelUoy FE el EAE
2 fog ol TAEA &kt Ichibasgh
Tomokuni{1990) 2] AFelME e w& ﬁ}o]
= gloka shdeh =k AFQ F(1995) 0] e 2
dHem xE&Hn UA & GHSEAE CH"‘O

YT AlE AAAPPes £33 AE T PSN
o] B ARG 12,3412, 21#mole uridine/hr/g
Hb(FR=p225) 3% EAjdles feolgr Aoyl &
A gokv), olef & oty ¥UF Aol HA
= 4, 30mg/d1089, 1.99-7.69 g/dl), FA+= 4.52

-nucleotidasel

=

pg/dl(BS 1.1-16.1 g/d) 22 $sky] wjfejetn
ArzEEl o) e HYF PN #Hme 9%

Agkol 10ug/dlelsld wie WHIT flvte B33
#o 2 1995; Ichiba$t Tomokuni, 1988) 8 o
Ajslar gl

SR RAA " ARe

AZA o} =i A
Folla] BEEAG] %’l%lﬂo‘:’r. e A BE
Aol il WEHARREE e Hu(Ebgy
%, 1985; Alad &, 1986, I—Iunter, 1986; Sar-
tor?t Rondia, 1980)% HFEELE e 2

2ko

5

(734,1968), WATEEL Dok Rn (&)
%1080 ¥ ?lOLlr 2 2N 9F Qg @
T geune) FTEEge] wek e 1zt
Seleteln o HM saha Al ew @

wE97 e Algel WEdBe 19939 25 v

+ wolxlm go] #FAHT o HFA F
(1995)2 1 o)-&&A 19939 1¥9HE $2iviald
A EAEe) A AbgEE FdGE B Sy
2 A5 ﬂlfirgfz, e, =] K1
g A iel: $3drt FAHNERE nAEW
A dyEERl e @i% Hgkol F4:3] wolAE Wil
3 9t} (Annest 5, 1983; Elwood ¥, 1983;

Friberg ¢ Vahter, 1983} Hunter, 1986).

B W Al AR OE AR A ARG
A5 238 AT PN SIS AgFaap
of 9§t ghe 71EHRLR st wiaws) B9, Con A
Fojol oldl A me 7iEakst wig AN E
olgh Aolr} A ekaten, L’H’"‘l
= 0,95 A93E& 90.4%
; ”61%’;31*:}. :mur EDTA~
2KE #-gaAzn Fo g Whlelre HET AW
3 Con A Foly w%st FrAdez &
b RN, £ o] puen 239 g
A 7tel #ol 7}
upgA] EDTA-2K Folol 21§ PN & -
tjlci ‘TQ—L Aﬂdirx:im’}' Con A ”T 0;11”51}. }\1—015} 7‘:"4
Tehar 7kl ict,

B ZAte AdReze A, 233
FED JA] & duilel sk Aral
of ZlAe® Ao :irlo] ¥ H ko)

s FE A8

o

FAALR g

PNRLES

A&l i Tt 8
FHAL Al

TRk M3, A, Ay
o} Zhetslolot glchs Wollvl 348 Fo] EDTA-2K

Fof Wlola] me]Elejol she 40°ColAMe] 204319
Wiks AdEksiithe Aeivt, 1 Aat AT PoNe
FA=7F NE AAPE vazste] BAR R feldt
Apol7) WApElsl =), °le EDTA-2K 44l Con A
A 5 -nucleotidaseet FHEE Ak gt
"”é Z0X 9] vieke] 27EE el

, o1& Con A2l @AY 5 -nucleoti-

1311_8.-4'/ b EDTA-2KRC} #5538



V.2 E

Aoz Ao =255 A g dy T=EA
zZtzt 4493 1695 tidoz dFdw, oA
AN, 2 37E AR g2 AR AAX ) o
2 AT PENRAREE &3t | 71 B3EF
. o® olfEHR AT, HYT AHo|F B3

AL Ao sle ¥ (Method )22 &34 4

HE 7EFeR dta, Ko}y FEF ez o4
ZAn e Con A Fo¥ (Method ) Ex

EDTA-2K 2] (Method )28 F3® A3E
ulw BAEe] ogat e ARE dch

1) AYFE MAshe Method 19 93 YT
P5Ng) #gxe] Hi2 12 Temole uridine/hr/
gm Hb, ¥FWUiE 2.47pmole uridine/hr/gm
Hbeltt.

) A AAARgel ggaged Con AR &
ojshe B} e Method I Wo® 34
3 PSN #Alxe] #B¢-& 13.1pmole uridine/
hr/gm Hb, EFHAE 2. 41pmole uridine/hr/
gm Hbe]gleh

(S

3) A& Y] 27 il (Method )3}
Con AE Fojshs Wi (Methed [)o® &3d
g3 PEN A Ee HEge EAEHSE fo
&t ato] & HolA giglkeh,

4) dojrzel] grenAlZ EDTA-2KE Fo8le
W (Method )oll 213 A PEN 9= 3
8 A (Method 1)el 2% SHi FAH
o8 fo@ zelrt Uk ey o] Holes
EDTA-2K Follfierl &3] ALEE]E wWI7121E
Method IelMe A=Fetslr] WlEo g Almgch

0}0‘3 Z73 9 PHN $=E
*fn‘:*i‘iﬁ"—i El3 Con AE Fodls whier 53

N W2 st W], FAE
-0.012 + 0.9724

T AHRdel e

2 R GEATIRA (Y -

olel AR Rol YVAWA HYTF P5Nel
ART 2R W, Wi Axje) qYT AHY o
A RYel Con AT Fojahe wrt 2HE Wo)
849 5 ee BAT 5 AT,
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