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Changes in the Activities of 5'-Nucleotidase relating to the
Structural Change of the Membrane
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A =

AA e AEE FEae 2 4L S%d FHAE
Hez ALY od g zA= e}t (Duttera et al.,
1968; Vessy & Zakim, 1971; Emmelot & Bos, 1968).
A 7 &+ 2 phospholipase(Zakim, 1970}, ®7] -4+ (Sla-
ter & Sawyer, 1971) =¥ detergent(Helenius &
‘Simons, 1972; Makino et al., 1673) H=l=4 w34
el ol gl utx] A9 4435 (Pleifer & McCay, 1971;
Power et al., 1977)el A= Wy}, ol ufa
ool ZEE B8 YL FAH gri(Joergense,
1974; Kamataki & Kitagawa, 1973;. Chung & Lee,
19722 A AL gte] APE T49 conforma-
tionfel dog Aoz AAAY. HAAEL 749
3 9F ZFEEA YA (Stadler & Kleinig, 1971;
Colbeau et al., 1971; Hoeven et al., 1975; Comte et
al, 1976)2 = Aol &=} w% FA =l 7o cho-
lestercle] #HFeogs =2 fluidityr} =4~}
(Ladbrooke et al., 1968). °ld w2 FF = AEY
=2} (Martonosi, 1975) ¥ Z4aTHol 4= Aoz
A A",

Plasma membrane£ homogenizedti £o49 o g
&7 F pH, 27} <029 x5, shear force, o]-&
ZArFe) g3%td QA4 ary Az Jh 5 gt
A}, Plasma membranes] o135 ¢ cell ghost =&
At 2 F AL 1500xged4 158z f3AHd
& vesicle2 10,000x gl Al 25% < 2 mitochondrias}
A ARz FL vesicle2 endoplasmic reticulum
9] &g vesicles} g7 105,000xgelA 147 Y94
2 microsomoF-8 o }ehrde}(Maddy, 1976).

Subcellular fractionationo] 4] plasma membrane %
BEEH ez Hede Wi = plasma mem-
branee] ¥ 5-nucleotidase®) YL EA =
Aol (Gerlach & Hiby, 1974). 5-Nucleotidase:
Mgtol 2o of3te] #4sddz 239 w(Ahmed &
Reis, 1958) A9t AAEL 2 BHSHE F=5)
membraned] e wie} @A ges AFIG
o AATEL 2 AFAs 7z A5 A Ao
2 7tz 4729 wsle w2 5-nuclectidase
49 wids: o FAAe=z dT7%d 2 AF3%
A3 vhol et

dEME B WY

HENz
A g FEAAA ASE AF 200~300g2)
Sprague Dawley %9 #4% &5 FEglol AL&3
et
AMP#} bovine serum albumin& Sigma Chem. Co.
(St. Louis, Mo., U.S.A.) 2 %€} Tris, trichloroacetic
acid (TCA), sucrose®]®] 714 %2 Merck Co.
{Darmstadt, Germany) 28] ¢ 314 .
Z} homogenate2] =X
AFYE Ao HYA7 Az =28y
HZ3to] Y AE 0.25M sucrose o] ¥z sgz &
Al AE2F A 2%+ teflon pesile® = Potter-El-
vehjem homogenizerd] &7 % Arthur H, Thomas
Co.#] homogenizer motor®l 713 w2 HAS=2 gul
Az Fele] homogenize® gt ofo] 0.25M su-
crose® © 718le 10% (w/v) homogenates} = % 2
3ol

4 e
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Homogenate2| A g2|

Homogenate® 600x g2 1027 9433 A& A
A AFNE A 2000x g2 2087 933 AA
F Aoz Fusgch o) FAL 0.26M sucrose
o] 2547 ¢] suspension-T WEI o] F 2000% gHH
o2 Agket.

2000x g A& 15 000X g(MSE Centriscan 75,
angle rotor 8xX50m) 2 1223 NAH 3] JA= 43
doz Eadgo. 74 2L AJE 0.25M su-
croseo] 2-fA7) ¢l mitochondria¥-3 o2 Agton 2
A& 105, 000X g(MSE Centriscan 75, angle rotor
gxs5imD® 14z 9349 4N Hez =2 A
AL 0.25M sucrosed] A 7le] microsome £3 o
2 skt

Bl 2 &[2| sonication

ot 23 & Sonifier Model Wi185(Heat Systems-Ultra-
sonic Inc.) & A83e] AAEHor dFFFHA4
30% A o2 337 sonifysgth.

5-Nucleotidase2| B8 S3HY

ExFYEAA L HFTLF] 2mlo)=z 0.05M Tris
buffer, pH 7.5, 1lmM 5-AMP2] zAd o4 mem-
brane suspension 0. Iml&¢ @43tz g1+ (Segal et al.,
1960). Z&ubg& Fxdez AFsga 30°CelA
2087} incubate®t ¥4 20% TCA 0.5mlE 71§z
A AASQG, SxF gl AS A EEsd AAR
Fo] AMP=XR¥ H3% F7-& Fiskest Subba-
Rowdg o] wel A4 Az F UV-visible spectropho-
tometer(Pye Unicam, England)& A &31¢] =} 660
mmdl A 2 FF2E S5,

H28424A Y hypotonicity7} 5/-nuclectidase?]
P mAE QL ART de ELTHSAA
AMPH Alel E4A9E 713 F 9A7L T 30°CA A
incubated & AMPE s1go=2H ub&E AFAZH=
208 Fo 30% TCAE Ao zs &S AA A7
Mg#o] & @ Ca%o] & &4 8le] 4 5-nucleotidases] &
4L 27T HE FAZAAY FL4FdE s
& MgCl; 2+ CaCl§9 & 718z & o248 F=
E Y E2AAd4 344 %5522 A

AR 29 E 1AZF L AMPE Y E 1 gmoled]
27 qle felAed 8 E49 FE 1 unitE
Adtzm B 2 ZL499 D F F9 mgel o
g FaPBPow FAHHAG.

TyndallZ 0} & 3

5’-Nucleotidase@4] 24 A o] membrane suspension

< 789 ¢ © membranegj#e =Z WIS Tyndall
adzd 2Asgd. 292 AAFY sF 500nmel A
2 $45AAY FREE 30°CH 16°CA A A
Ztel wat &3 gt

HxE 0 A

Mg*e] & =& Ca*ol&o] A1 F4FAA A mi-
crosome £ -& 72t 7pEtz 16°Cdl A 24 ZEE <t incu-
batedt ol 105,000 g(MSE Centriscan 75, swing-
-out rotor 5.5mIx6)Z 1AZFE-qF A} A=
24 microsomeE 8 x T4 YA L.

Z AL 4°C9 2.5% glutaraldehyde %< (0. IM
phosphate buffer, pH 7.3)¢] 34 2% =4% =+
19 osmium tetroxided] A=z A sty o] A& etha-
nol#} propylene oxide® =43¢ Epon 812¢f -
393 600~000A2 2L mtTe] uranyl acetate
2} lead citrates] o] &4 4 ¢ A ¥ & o}-& AEI Corinth
500 A A3 0] o2 sy (Brown et al., 1976).

XEDMSES £F

Microsome suspension 1mle] 10%(w/v) TCA 1ml
5 7hg & A4 EE S A ARG 2 Y
0.5mlE- 234 0.67% thicbarbituric acid 3.5mlel!
e B F2AA 108 7Ad sty e, BlankZ A
= A gdAd 5% TCA 0.5mlE Al&stgcl. o] A&
WZ2A7 Fo] 532nmeA A FREE FA dAt(Ka-
mataki & Kitagawa, 1973).

CHY R S

2 A ge s Ae Lowryely (1951)0] =at Ak
e mEgWA2E A4 bovine serum albumin.
& AEsde.

a4 # &2 o

Mg"0| 2| 5'-nucletidase®t Aol i3t &&3}30

37 7 plasma membraned ¢A=71H 2 fEef
el 92 2000% g+¥, mitochondria®d % micro-
somet & 2] 5-nucleotidase@-4 o] Mg¥o]-29 Fxd
2 WIS RAE A, %o d72sd 34 gl
Mg"c] 29 %’(6}34' 3% 10mMdA 713 52 =
o) A8 FrodAdlr Az wATH(ET 1,2,3 % 29
1,2,3).

Z# v & 10mM Mg*e] 2o £ 3te] 2000x g% ¥
9 mitochondria®8 9] 5-nuclectidase¥d & Hg
10%4 = %7188 A4 microsome¥3 ¢ 5"-nucleoti-
daseZA & 20904 ZE7t8ld Mghol e aFHE
plasma membrane®] A7) FHe] UY&d 24
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Relative enzyme activities
—_
=2

3 LT
Mg**, mM .
Activation of 5-nucleotidase of the 2000xg
fraction by Mg" ions.

Fig. 1.

The activity of enzyme preparation was
0.62 pmoles of Pi released per hour per
mg protein. Relative enzyme activities in
the presence of Mg" were expressed as
the percentage of the enzyme activity in
the absence of Mg*.
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Fig. 2. Activation of 5"-nucleotidase of the
mitochondrial fraction by Mgt ions.

The activity of enzyme preparation was
0.87 pmoles of Pi released per hour per
mg protein.

3 et
Tyndall& ot

E 4 9 28 4% microsomal vesicleo] 5-nucleo-
tidase$4 A4 (30°C)ell A = F27} Wiz g 2o
3 9t} Catol & ¥ Mghe] 2o] A7l x ¢L a4
F4&4A(RzA 2 $Y¥))A microsomeFe] Tyn-
dallast& A4 108 A=E & F&sdst o F
E AA 5 F7hete = A 9 hypotonicityel 9 g« 4
= 257 g€ Ao Fx 9wk, Microsomed 8-
49z dFdd o 9AF FAA 2 Tyndallis g

)

Abscorbance
=3
o
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Fig. 3. Activation of 5-nucleotidase of the micro-
somal fraction by Mg* ions.

The activity of enzyme preparation was
2.06 pmoles of Pi released per hour per
mg protein.
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Fig. 4. Changes in Tyndall effect of the microso-
mal membrane in 5’-nucleotidase assay me-
dium, with the incubation periods at 30°C.

The concentration of microsomal mem-
brane was 0.067 mg protein/ml of the
enzyme assay medium. The absorbances of
the following suspensions were measured
at the nonspecific wave length, 500nm.
® — o :Intact microsomal membrane in 5-

nucleotidase assay system +10mM
CaClz.

o — o :Intact microsomal membrane in 5'-
nucleotidase assay system -+ 10mM
MgClz

A—AcIntact microsomal membrane in 5'-
nucleotidase assay system

[—[1:Sonified microsomal membrane in 5~
nucleotidase assay system.
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Fig. 5. Changes in Tyndall effect of the microso-
mal membrane in 5'-nucleotidase assay me-
dium, with the incubation periods at 16°C.

The concentration of microsomal mem-
brane was .067 mg protein/ml of the en-
zyme assay medium. The absorbances of
the following suspensions were measured
at the nonspecific wavelength, 500nm.

e — o :Intact microsomal membrane in 5-
nucleotidase assay system+10mM
CaCh

o — o :Intact microsomal membrane in 5~
nucleotidase assay system-+10mM
MgClg

& —@:Intact microsomal membrane in 5'-
nucleotidase assay system

[1—1:Sonified microsomal membrane in 5'-
nucleotidase assay system

5}, intact microsome®te] ZA RTIE 1/43

2
Zaedgs asdvd 2 23 A sEeldde

o] g0} ArE mATAEFAA (10mM Mghel 22 = °F
%) 4 microsomeste] Tyndalli stz = 2A4 o1 A 9
ZARGE o 36 Fz 108 olulo] AHAAH o2
= 2A7k5e AR fA= Ak 22 10mM Ca'el
oA alAe TyndallzsE 10mM Mgho] 24 ol A 2
AR Z B SrpstgA e 208 FEE E A48 Z
£2%¢ 2dFgen odE fgter FAA YAF
o AAL FaAE + dd

%59 23 5% 16°CilA Tyndallzs}s] #Hi%
Bz 9leh. 10mM Mgte] 24 ¢l Al microsome=e]
Tyndalli =t 30°Ca) 4 2o} ol § A A8 FA%U
10mM Ca*o] Al 45 A AN Frhstel HaA
o olzxz @3 ¥eol Fadsl AFegdeh 2 A
zA ol A intact microsomento] Y} sonified microsome
at9] Tyndallzste A gofdt G itz o ¥

5’-Nucleotidase #-3#H8f—

%

6O+

Fig. 6. Inhibition of 5’-nucleotidase of the micro-
somal fraction by Ca* ions.

The activity of enzyme preparation was
1.87 pmoles of Pi relased per hour per mg
protein.

130 F

100

Relative enzyme activiti
L)
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Preincubation time, min.

Fig. 7. Increase in 5'-nucleotidase activity of the
microsomal membrane with the preincuba-
tion periods at 30°C.

The enzyme reaction was started with
the substrate after incubation of the enzyme
prepartion in the enzyme assay buffer at
30°C. The activity of enzyme prepara-
tion was 1.94 amoles of Pi released per
hour per mg protein.

o o4 A& A48 FAHNH
Ca*0| 2] 5-nucleotidaseftdo| tHE AR &I
Ca'o]l £.& Mg¥ol 25+ 22| microsome?te] 44
£¢ $AAAE £F3E /1A= e 5-nucleoti-
dase@d el wl & G AEF Azt Cato)2d 5
57} Z7}8e) wa} 5-nucleotidased 4 & A H Ao
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Fig. 8. Electron micrograph of the
micresomal membrane in
0.25M sucrose, x40, 000.

Fig. 9. Electron micrograph of the
microsomal membrane incu-
bated in the 5-nucleotidase
assay medium containing
10mM CaCl; at 16°C for 2
hour, x40, 000.

Fig. 10. Electron micrograph of the
microsomal membrane incu-
bated in the 5’-nucleotidase
assay medium containing
10mM MgCl, at 16°C for 2
hour, x40, 000.




—3 & : 5’-Nucleotidase &4 w5 —

= 10mMe] 2 A zA d A8 49 65%¢ ol 2%}
(6% 29 6).

Hyptonicity 2] 5'-nucleotidase® 0] HEH ®A 3]
U

Z 4 9 27y 4Z%7v] 0.25M sucrosedt REHR
microsome? & 5 -nucleotidase #+4 24 2] hypoto-
nicityel]l 2 8te] 30°CollAl = =2 F2=7F M43 W
& o ¢ 9. o= g F=x9 W37} 5'-nucleotidase
o e A= 4L AR AAA) 272 2
of EAs i, 49 ZARHEZAAY &5
4 (30°C)el 7}etz 9A 77 incubated Fo 71 A<l
5'-AMPE- 7lsle] f4
cleotidases] @42 &
we a9 34 o)
Zoerg o
FAgia) 2o o3 microsomeato| TE
T4Rs% 294 Y 5ERY ex weldw
(16°C) microsome}-& 5'-nuclectidase @4 &4 A o
hypotenicitye] & stel 2 dA4=z77 Hetd o
7ol H7tE Catol & 9 Mgho] 2o il A A
8 2 gAFt ARE 4+ U EARYEFA 9
hypoton1c1ty°ﬂ 2] g microsome"}te] Fz¥ g el FF

Ag Az ord Arty Ca'ol e = Mghol 2
ol o3& microsomedte] FZHIE el dts] 984
10mM Ca%o)l-£4] =& 10mM Mg*e] &4 o micro-
some®He| suspension$ 78l 2 16°Col 4 24 HE¢+ 1
A Fol 105,000xg= 1A7H5e PG o7
A FelFA ARG AL F 22 FAG A7 ¥
92 10 TAE o gt x4 0.25 sucrose SN
o) B ZZ microsome®d] AA 5 AAHv|AHow HA
Hol 27 8o T AR 9lch. 23 8(0.25M sucrose)
2 9(10mM Ca') A}o}ell 4 microsoment ¢ #19] o] &=
QXY 4 glglen 23 8f= A7) field =F ¥

d5E AFARezA 5-nu-
A A=}, incubated A ko]
Fhatel 147 ol & w2k 30%

Z

zHe} glon} 29 9o & ‘%JZ}%_-C’F E5AT §
Ade gz ¥¥gez DFL $AY B Aol

9 FZez Haw, ¥ lO(lOmMMg) =29 8
2 9%te #el 2 YAEe] W FUEHIZ EF feld
o =& Exse] gich

Aging0l 5 -nucleotidasegt 0| st SI}

Microsome 23 2 4°C A x2d A agingdoll =&} =
A9 FH4dstEe vl$ FAE ol 48 Fol &=
microsome9 A w39 mgs] 89 malondial-
dehydez 4 o2 8 nmoleo] = glcl. ofe] whzt mA
o 4= el FAAste 49 Fo) = “~F 0% 4 F
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Fig. 11. Increases in the activities of 5'-nucleoti-
dase of the microsomal fraction, with ag-
ing at 4°C.

The activity of the enzyme preparation
was 1.90 pmoles of Pi released per hour
per .mg protein. Relatvie activities were
expressed as the percentage of the activity
of the freshly prepared, intact microsomal
membrane. 5-Nucleotidase activities of
the microsomal membrane, intact or son-
ified were measured in the presence or
absence of 10mM MgCl,.

o — o :Intact

e — o :Intact, 10mM Mgt
o+ o :Sonified

e --- e :Sonified, 10mM Mg*

Lipid perioxide produced during aging
period was measured by thiobarbituric acid
test, which was expressed as n moles of
malondialdehyde per mg protein

7t steld. =2t aging”] el whel 10mM Mgte) 2
o] &j&le] 5’-nucleotidased] A F7E AAH A4
= AFS B FAs. Agingdlr) Ao Z&9E
51 microsome™ % 5-nucleotidase@ A &
microsome®te] AR dzF 15%AE FrHE A=
againgo] @zl intact microsomedte] Ro]E 7 ¥
B it g B g (R 11 % 29 1.

intact

A

a &

Plasma membraneo] 4 &% 5'-nucleotidase’= Mg"
o] 2o} ol3lo BHHHtm vyl u gl gH(Ahmed
& Reis, 1957), A A5 & Mghol 2o oste] #4315 =
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cytoplasm & o & EA4EHE 2% 5-nucleotidase
v 2 S48 A5} oy AQE At 4AEA
aSe ARdAAYL. AAE 2 o]#7 plasma mem
braned] FxAe o FHaeo]l UL Aotz AAFH
w28 Wsle] WEes T4BHY WEE Ay
o}

Plasma membraned] =zl wrek Mgho] 2o]
5'-nucleotidase@4¢ PlH & J&& Axd A7 o
AL A& vesiclex o] £o]A microsome 3] of 4
5-nucleotidased 4 F717 7l @AE ey
(349 =29 3).

o} 8 8 A 7 microsome vesicle?d] Fzwlild 7|
it Aoz A5 Tyndalli=s o] &d8d =2
vesicled] 27|83 & A EA.

Microsome=}-& 5'-nucleotidase4 24 A o) 7}8 =z
30°Cel A QAzA ] wEE W] 4gn(Tyndall
E3)E sb 500nme] A &A% A3, Tyndallazd e
10mM Mg¥e] A o 4 o ZA ol A 2t A 2 3] A=
SR g2 2477 A 2 59 dASA FAH A
2 10mM Ca*e] £A4 o] A 9] Tyndalla e Mghel &
A4 2ot v 2A FoSEAT 208 FFEE F
3] ZAadgz AL YAE FAgE #LY 5
ggich. o] =4 Mgho] 231 Ca*e] & 579 & Tyn-
dallast & fusaAd 2 7de] d&L ¢ 5 3l
Ak F Mghel e 4 4459 271% Aoz
A Tyndallzst& F7HAZ 2 Ca*ol 2 & 2 IE 8
$AAN 24 Tyndallz a8 F71A2 A= 4 o
Y Agde AAENE 2F ez AU FH(=H 8
9,10).

o] 8} 7ro] Mghe] o] o8le] microsome vesicles]
277 gd @ AL subcellular fractionation
A o] &8 4 & Aoz JAHrh. microsome
vesicleo] 5w J A=+ centrifugal forces} 2
A Axst FepA ]« Eold.

24D 29 474 B wbst 3o] 30°Ce o 24|
o] 4 microsome vesicle?] Tyndalla s+ A S22 <
7 Frasiviot Azkel A etk AAE FAHA
o olE g dAL st #Fel A"Y + d°. F
0.25M sucrose -4 o] F-fF5¢] 2+ microsome vesi-
ceg Bx Y ZAA N AR o 2002 A Y=z
ol $AHAYN dAEe] A4 UdA=2 ez
H Tyndallazte sz 2 Fode zA49 hypo-
tonicitye] 2| dtd A7 WA HAP ez Tyndall
E35) A4 Fohste Ao A4 224 16°C

o] o A 4 microsome vesicles] Tyndallzsle A
Sk 7t 4z o Fel e 4ARA FASH,
ol# ¢ A3+ microsome vesiclez 16°Col 4 hypot-
onicityel &j8i o Tz WHEA gL vd F
itt. o8t o] 2= wmet hypotonicityd o %
microsome™- 722 WilAle]l & kg Fo] A F
T A F Ay FHEQ Qe 2xzaesl
=2 A A (Stadler & Kleinig, 1971; Colbeau et
al,, 1971; Hoeven et al., 1975; Comte et al., 1976)
£ 2932 gl3 7)o cholesterole] &-&5 o =z}
22 fuidity(Ladbrooke et al., 1968)7} €= wa} o
gtx] 7l A Eeo R L= A £ microsome=2 hypo-
tonicityd] o 2 T27 WYHA e Aoy A
e,

Plasma_membranes] & 44 & Ee] Nevilleo) 9
3o AdsEz 2% 54 Neville, 1968; Ray, 1970) 5
iR vt 23 & homogenizedt=H] Abgdl= 9.2 o
A 1mMe] NaHCO:= 4 #3l7t ¢lel<t. =2 v} homo-
genizedl = -2 9 hypotonicity7} plasma membrane
9 T4 vld 9FE 539 Brown$(1976)L
isotonic KCl-& A28l9lx2 Berman$ (1969)-& isoto-
nic sucroses Alg3gch. 2t B AP A=
B®e Lxd A& hypotonicityel 9§t 9o FA8
T AEE 2Pz gk

E 49 =29 49 Ao 93 microsome vesicle
& 30°Cell 4] hypotonicitye] 2)&te] 22 F 27} Al A 3
W3} = o]o] m}et 5'-nucleotidaseBA4 & T 79 2
W 7AA g ulst o] Frleige. oA AAE
microsome vesicled] Fdulo gz A 4 g
e Hde] 94 Aoz P4, sidstd hypoto-
nicityo] 2 & microsome vesicles] = Mghe] 2
£ g e A4 vgdlede ¥ 2 &dE
a4 A4S microsome vesicle?] 7z 3]
o o & fgle] A& Ao PAA. =
o] 8 g A=+ 5-nuclectidase&A WP o] - 28§
2% s AR LY 5L o FAle) B4
wet AL, B Z49E vl¥ezd Faw$g
AZAD & Q9. 23} 5-nucleotidase: 7|2 &
7hste] HaukgE A7 A Ao o)u] 2 maqY
preincubation A} Z}ef] wat Aol Frlslz 2 5'-pu-
cleotidase= 717 W Alo] faANoz TLUSL A7
AARAA =z B4 &35 ed Gtz g4,

G ZF FEIHA Gkl Fo1F Aaa) o
Ste] AAtslslol 25 o] oA A gte 4L

— 286 —




—7]% : 5'-Nucleotidase %43}

won oo Wit Bz #WEst Y& Aoz AH
g, sd B 113 28 1144 2E vbeh Zo] ol
& 322 83l ve}t 5'-nucleotidase ¥4 & 43
Z7}5te] 49 Bl E B P 0% 4 FrAEas. 28
U oolHl @ 5G] 2 Fole T2 Wigen
= 49y 4 gle 7 2ok =¥ sonified microsome
£ ov] 24 ¥ microsomeo] ¥} 3o i 4@ GTF2
o WslE gz 2732 agingel wret vl £
A 2bagdE Ade G372 H3dd = 7E ¢
glo] Q& Aoz A"t 53 =] A¢E HEE
9 BAEL agings] Wl ALEA AF S WA
LS AYR=R 9 AR A4S w2 8A
o] F4% Ae(Chung & Lee, 1977; Kamataki &
Kitagawa, 1973)8 & 343 sz & 9 agingd]
& 5'-nucleotidasef4A E7F 71A¢ wele 4&
4 sleiglg Aoz Ao,

2 %

Subcellular fractionatione] 4 plasma membrane-$
gadAder Bse g stz 2 o] AFd
g’~nuclectidased] ¥A-& %A%+ Aolvt. 5-nucleo-
tidase’= Mg*o] o] 9jdle] F4std it v w3l
A AR5 2 ¥AHHE L7 plasma mem-
branestel o wet 4B & FAF ul 2l old
#3d F o FAHez dFHdd 2 AXE &9
e et g3 e

1. 817742 0.25M sucrose$ ¢} homogenizedt
% = homogenate® plasma membrane? §l#4z7]
of w2} 2000 x g 2%, mitochondrial ¥ 9 microsome
oz Urz 2 ¥ st Mgl 2E#AE A
89+ 2 AT microsometFolA 7t HA
A 2 20%E7h) 13 £5a Mgt 2 Fx
+ 10mMo] i+t

2. 10mMs2] Mg#o] &¢] £ 8+ 5/-nucleotidase 3
A &AANA microsome vesicleg-2 2 2717t &
Hqler olgd @A4L Tyndallad 4 AAHEA L
2 FasHqich

3. 5-Nucleotidase @4 & A A o] 4] 10mM Ca*o] £&
microsome vesicle® ¢ $AAZ s old¥ L
Tyndallist 9 AAH Aoz s Pz 5-nucle-
otidases] £4¢ o % 30%3 = At

4. 30°CY 5-nuclectidase®4 & A A o] 4
somal vesicle& = #| 9] hypotonicitys] &l =z 2

micro-
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717t BelsgiA g 16°ColA e 2 A7) d¥glel &
A9t oleid AdAE Tyndalliztz A FA5 304

5. FlA2A faw$E 4od)el A7 5-nucleo
tidase®] EL¥A & 30°ColAE = ELAS pre
incubationd Zell w2t FrI e 28 ALH R
Az Z2ubSde oldE 4¢ 14 X6+ =
2}4 5-nucleotidases A& 2A 4-F% €27l 2
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—ABSTRACT—

Changes in the Activites of 5'-Nucleotidase
relating to the Structural
Change of the Membrane

Chul Kyu Kim and Han Woong Choi
Department of Pediatrics
Hong Keun Chung and Ki Yung Lee

Department of Biochemisty
College of Medicine, Seoul National University

Assay of 5-nucleotidase is a biochemical tool to
identify the plasma membrane in subcellular frac-
tionation. 5'-Nucleotidase was reported to be acti-
vated by Mg* ion but the authors observed that the
degree of activation depended on the structural
state of the plasma membrane. This experiment
was performed to study further in detail the chan-
ge in 5-nucleotidase activity relating to the chan-
ge of the structural state of the plasma membrane.

The results obtained are summarized as follows:

1. Rat livers were homogenized in 0. 25M sucrose
and the homogenate was fractionated into 2000x g
fraction, mitochondrial fraction and microsomal
fraction according to the particle size of the plasina
membrane. The activation effect of Mg"* ions on

5’-nucleotidase was tested on each fraction. The
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effect was most pronounced in the microsomal frac-
“tion and the most effective concentration of Mg*
“ions was 10mM.

2. Microsomal vesicles increased in size in the
presence of 10mM Mg" ions in the assay system of
‘5'-nucleotidase, which was confirmed by Tyndall
-effect and electron microscopy.

3. Microsomal vesicles were coagulated in the
presence of 10mM Ca* ions in the assay system of
'5’-nucleotidase, which was confirmed by Tyndall
-effect and electron microscopy and Ca* ions inhi-
bited 5'-nucleotidase about 30% at the concentration
-of 10mM.

4. From Tyndall effect of the microsomal vesicles
it was shown that the vesicles were slowly
-enlarged in the hypotonic assay system at 30°C,
‘but the vesicles did not increase in size at 16°C.

5. When the activities of 5'-nucleotidase were
‘measured by starting the enzyme reaction with the
‘substrate, the activities of the enzyme were incre-
-ased with increasing incubation period of the en-
zyme preparation in the enzyme assay buffer at 30°C
‘before addition of the substrate. From this result
it is concluded that the activities of 5’-nucleotidase
:should be measured by starting the enzyme reac-
‘tion with the enzyme preparation.

6. The activity of 5’-nucleotidase in the micro-
:somal fraction was increased with aging the mi-
ctrosomal fraction in the refrigerator at 4°C, which
was accompanyed by the increase in lipid peroxide.
Thus the increase in the enzyme activity of the
microsomal fraction was about 40% after 4 days’
aging. The activation effect of Mg" ions on 5’-nu-

cleotidase was decreased with aging.
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