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Age-rclated Changes in Lipid and Enzyme Activity of Microsomal

Fractions from Rat Liver and Brain
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T2% 71578 FA e FAAL in vitroz #HE A2
o534 4752 8leh. AA 49 2242 phospholipase
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ool AAe] WYL Fa4e 3 (Kamataki
& Kitagawa, 1973; Chung & Lee, 1977)& <ubgim
2 4AAL 4 2¥R 529 conformationd 2
ol 98¢ Aoz YAdd, G2 FYPoz 3
ol %% phospholipids] AgAe Fz Bzaua
(Stadler & Kleinig, 1971;Colbeau et al.,1971; Hoeven
et al., 1975; Comte et al., 1976) 2= F4 5o ¢}
TEGFA YL AL AN A 2 ZA w5 =5
o] Agg fluidityz=4¢ $151¢]  cholesterol(Lad-
brooke et al., 1968)°] ¥ g 3},

clsze] At GAA] FAuo] whel =t
fluidity7} 224 go2H4 #AF HAZd %35 z3

(Martonosi, 1975)5] 2 &A% 4 e zAY Aez A 7}
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Y87 AV B old S5te] Ay wal °}"]E}'
1 @otalol what #i49] vl 84 (specific activity)

of A8lglvlz »wdls 9t} (Grinna & Barber, 19725
O’ Bryan & Lowenstein, 1974).
ARG olel hete] AW A} H5MAY 7 2
= 22 ¢ microsomal membane A} % &2k} F 4 84 5
o FAE vla ARdY o7 BadE weld,
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Az
)ﬁf{j % &= Sprague-Dawley strain®] #§ A & o4 F
ol Abgstgeh. A5 6~790] A HFe] 2000

~250E° HAE AU 4T 2359 A 2o
20~25g9] WA & oA MZ AL L5y

D-Glucose-6-phosphate monosodium salt @ Z4&EH &
# A2 Sigma Chem. Co. (St. Louis, Mo., U.S.A)2.
§¥ Trise} §7] 883 Merck Co.(Darmstadt, Ger-
many) &5 sucrose?] 7] A 42 Kanto Chem. Co..
(Tokyo, Japan) 236 77 Tgsged 28 718
e AFHed A3 Aoz
T 4N A&t
Ay

Microsome2] &2

AL gt YAz BNz EE 1 P o E
A Fzedch 48 wdei 450 4E 6rbe]E,
ol M I4vle] & HAPAA ol2iE ¥ ® 7z
Zrzh el wat poolz ¥ AlGetgod, e
¥ 2td 0.25M sucrose, 0. 5mM CaCly, 5mM Tris pH7. 4:
A Edel 3z stz AA At F BE] F ol
2 ENg wdelvle] wigld olgA 3w wlEF o ma,

N-nitrosomethyl urea.
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pestles 51 Potter-Elvehjem homogenizer2 Zobd
fo) o2 10% homogenated #HE oA Hz=HE v
= Potter-Elvehjem homogenizer2 10% homogenate
£ e

7+ 9 =79 homogenateE MSE CENTRISCAN
75 9137 ¢+ 8x50ml aluminum angle rotor& AR-83F
of $4d 15,000xg2 2087 U3t 2 AAE ¥
g 2 AEdg oA 105 000xgE 1AL B¢ &
4849, 4714 @A AAL Potter-Elvehjem
homogenizer= 0.25M sucrese, 5mM Tris(pH 7.4)&
Aol HFA7 o] microsomerd oz AL,

Glucose-6-phosphatatse ¥4 &4

BEAu2A = & F-4%o] 0.5mlo] =z (.06M acetate-
0.02M glucose-6-phosphate 2
microsomal suspension 0.1ml2 243 Z 2 & (Swan-
son, 1955;. Grinna & Barber, 1972) o] ul-g--&.& 38°
Cell A 1027} incubateAl 7) & 10% trichloroacetic acid
1ImlE 7}ete] 4hg-& AAAZA A

A9 A e AR AATz 2 439
Zo #el% $7) 2% Fiske and Subba Row(1925) %
Yol whet A Page.

2849 @98 147 % ¢ glucose-6-phosphate &
2y 1 pmoled) F71A¢ FHAANEW o Udg
1 unit2 A8 et

Hyd A

7 g 2wl Lowry#i (1951)e] et A%
89 = crystalline bovine serum albuming X &3
A2 AL8-ahg o}

AAe &%

Microsomal suspension®] ¥ A& Lowrydy o
Ag ot 2 dAEF 2 polyethylene YA el &
A MSE Centriscan 759171 & A& A 105, 000x¢g
2 1AZS gAsds. o & 47 AAel chlore-
form-methancl, 2:1(v/v}S 71§ =}& 3037 stirring
rodz o ¢ AA HAe] 7E emulsiond 4,000xgE
2087 A3%G . g2l 92 F L9 chloroform-
methanol® & spoid2 %o} &3 ©¢ = 4l chlo-
roform-methanol g w14 743td 99 2 A3 3%
#A& 34 o wEIg s

o] XA £2842 s 3l separatory flaske]
H7 2 AA AR FELH %5 0.2 HFEAE 0.9
% NaCl& 9 (Folch et al, 1957) % 71& % AA &5
<] emulsiong @& o A =& gHgd 35 §7
Sl &S Gl AEa fLoedEozyyg Y. &

_succinate (pH 6.0),
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Bl ES AgAzA7 F dAF2l chloroform-me-
thanol 19:1 (v/v)ol S5olo} wtEa 3 nl2 7243 (TLC)
+4 % phospholpid®} 91 A el AME-3-91 ).

Phospholipide] ¢l A 2

A A %9 & 5N H,80, ¢ 2N HNOz & 413} a4
7l t}2 %" ¥rel& Fiske-Subba Roww¥lel =
% A 2ag.

Thin layer chromatography(TLC)
200mm x 200mmse] TLCE& =)o) Silica Gel G
(Merck#] )& 0.5mme] 432 43 120°C ovenol 4
1A 225 FAHA N A% desiccatordfo] ol P2
A7l 2L, A8 F A L3t petroleum ether-diethyl
ether-acetic acid 85:15:2(v/v)9] E 3ol 2 A-lA3
o} (Hoeven & Emmelot, 1972). AA 7} EdFo TLC
AL AW F7 L4 E 2947 oS, ammonium mo-
lybdate-perchloric acid{& %< 50ml, conc. HC] 2.5ml
9 §0% percholric acid 15ml8] # &89 e ammonium
molybdate 3g-¢ 59) A& T3t 80°C dry oven
o 57 WA=z F4R AA classF AYA 3}
deov £ EFEAAL RIFg vz T3,

A classe] A

TLCHE 6718 Z(lane) 2 o] A 1ele REA
AL A 2,349 54 50uld] NEF 7 H{En
7 6& blank2 ¥4 Fct. AAZ G 98 A 1
2 ALY FEL 2F aluminiumilA g P zuA
ammonium molybdate-perchloric acid A} &8 #F3}ef
419 EZAAE A4 AF et

blankZ & E¥ste] 2zt A5l ZEAASY A
of it By gele A Fojuol uiA 2 10ml
Ag el Fdte] BF &3 ©hF A Y@l potassium
dichromate-£° (conc. HzS0, 100mlel 0.25¢2] potas-
sium dichromateg =9]) 2mlE 7}38le HE F2d4
a2 TEe] FHA 4087 AdHgg. olAE 4
AE T ¥ 4FY ImlE FF52 1008 ] 43y
=2 350nmol| 4] Pye Unicam SP 1750 UV spectro-
photometer& Al43o z FZEEF ZANHUS. BE
A A 2% cholesterol, cholesteryl stearate, tristearin 3
stearic acid® Al&3gles &3 28 oz #
2 4 classy %g AZEgd

Z o e X o
geﬁ;ﬂ*giﬁfiéigjg;i xEEAAA @
=A5A4d9 &

A ¥h4t o] methyl esterZA)
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& AAEAR £ Auae Aadrl 93d 2o
A o] 0.5N alcoholic KOHE 18l #x 4264 30
7 stRet st el & v g Az AAL 47
R ol FHTE 7Hoe AL LA A7 GG o] &
‘Ao ether& 7}ated 71 8-5]2] ¢ cholesterol & ether
Fo2 FEUAY. GE F2AE2E K Fuom
A 3 F ether® 716te] etherd oz A gas
%3 ethero] No7t2® =4dte] S9A4 Q2 2
Ao ot ol Ful g diazomethane-ether§ o8 & 7}
tto] A uAE methyl esterst A7,
methyl urea$ Eol %% olo] etherE Z=FH A7 =
conc. NaOH-2 7}&ed diazomothane-ether§9 & ¢
th. o] gt o] ) whAl methyl esters] ether Lallo =
FrE Ve 2 FR4EY pHA F40 "E9Ax
HE MY 28, AN ctherd g F2ouiy 3
glote] Aavtig F9AA de Ao dichlorome-
thane 718ted fH oz ME AL pas chromatogra-
phy#%4 § o8 4stct.

Gas chromatograpy

Z N-nitroso-

A wr4te] gas chromatographyi= Pye Unicam GCVE
AEete] g e 2AAA4 Ayl Column
(4mm x 1.5m)& 15% DEGSz ot} 80~100mesh9]
Diatomite . = 9 o},

Column®] 2Z & 180°Cel 32, carrier gas2 & H4&
& AMEdtel columng 30ml/min# s 2 fEsygon
%2% E42 flame ionization detector 2 200°Cel] 4
Azegct 4859 2 A4 FTEAYLY re-
tention time=} 4] 2.9 7} z) yhale] 234 vlager
M TN AR AL A Al mrade
3 logzo retention time2] =z T Ao m M E £ 3)g
t}t. 7} peak? =13 & Pye Unicam DP 88 computing
integrater 2. A 4l 8} 9] ek,

El o

Table 12& W7} 45l wtet 717 xzxe g
FEE7t A EE Beifn Uk F A3 20~25g8] of
AA e gk FAlE W l.4gelz A F 200~250g

A7 gt
5 AS 1AL B Legel EaAte] 2

<7 gee @ 4 gt
ERE IR E RN Py
= AF 3Fuel 94 A9 44 sz g

de o

Table 1. Weight of liver and brain from young and

adult rats,
Body Liver Brain
weight weight  weight
(g) €9) (g)

Young rat(2~3 weeks) 20~25 1.440.2 1.340.1
Adult rat(6~7 months) 200~250 8.7+0.5 1.6+0.2

Each value represents the average*+S5.D. of weights
of liver and brain from 14 young and 6 adult rats.

Table 2. Specific activity of glucose-6-phosphatase
of microsomal fraction from liver and brain
of young and adult rats

G-6-Pase (¢ mole Pi/mg protein/hour)

Liver Brain
Young rat 18.2 0.97
Adult rat 11.3 0.88

Each value represents the average from
determinations.

triplicate

£ & 4 gl (Table 1).

Endoplasmic reticulum®] marker enzyme<l glucose-
6-phosphatases] ul¥4e Wse @P Y47 w7
of Sle oldul o] Flzaoai 18. 2(umole of Pi/f
hour/mg protein) 24 444 g 1.3 g4 =7
T EEe] ALY YEDAA o ol & ol ajul 4 ML
T 09724 A HzAoe 088 Wy =
A skeh(Table 2). ztz3z] o glucose-6-phosphatase
4] 44 & Lineweaver-Burk plotdt Az} oAl Mo} 4
<+al A] 2] glucose-6-phosphatases] Km#t& =z} 2.0
mM 24 zoko 3(Fig. 1) 4 A g Vmaxzte] <]
WA zAnco ok

e dEuiale) Hz3g glucose-6-phospha-
tases] Kmghd 77t 2.5mMa A A q(Fig. 2) 7=
A9 2ARGE 4 ¥2 A AU Vmaxs 44
W9 zyle] wEd Wz &z ookt

Microsomal membraneo g 58] 2z TEAAL
TLC=Z #= (Fig. 3) Agdgd= phospholipid= ¢ 4
FE 5 YT EAZo 2 A4y or] Table 3&
ofel #& AAE RejFx 9o 7 microsomal mem-
branes] cholesterol esters] ke Al Imgd 4
SHAZE 107080l 2 A A A& 8. 5ugo 24 4 o
A% Aol gl o 2549 cholesterol ester
FFE AFUAA Tdpgolz ofalmae 6.8ug0 2.
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Fig.l. Lineweaver-Burk plot of glucose 6-phesphatase
activity of isolated microsomal membrane from
rat liver.

The velocity of the reaction is expressed as
p moles of Pi released per hour per mg protein.
The substrate is expressed as millimolar con-
centration of glucose 6-phosphate.
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Fig.2. Lineweaver-Burk plot of glucose 6-phosphatase
activity of isolated microsomal membrane
from rat brain.

The velocity of the reaction is expressed as
# moles of Pi released per hour per mg protein.
The substrate is expressed as millimolar con-
centration of glucose 6-phosphate.

A zAAARet <zt dgkd. 2k 22 A9 trigly-
cerided] ¥ o g 10ugA T 2A Aol & Fo]

1 2 3 A 5 6

Fig.3. Thin layer chromatogram for reference lipid

classes and total lipids extracted from isolated

microsomal membranes of rat liver and brain..

a: cholesterol ester

b: fatty acid methyl ester

¢: triglyceride

d: free fatty acid

e: cholesterol

f: phospholipid
1: a lane for reference lipids
2: a lane for lipid from young rat liver
3: a lane for lipid from adult rat liver
4: a lane for lipid from yung brain
5: a lane for lipid from adult rat brain
6: a blank lane

= A9 g9z HzAdAE tiglycerides A8 A&
HA och gz Ay fHulAdubate] ke 45
o A 7} 20.8ugel QL o] A4 7} 18.5pg 0 B A A e
g% spole W2 gt ze v HzHdAe #8]
Akt FFe F 2AAAS FPret 4T ¥ H
o)) Al4wlalsh 26.0pge A of WA 9 20. QpgRth:
@7k Eokt. 7t 2 A4 cholesterol & A5
A7l 32.8ug e 2 A A wWAe 21.2pgx Tt AR E3
¥ z# ] A9 cholesterolitagk e + ZF oA 27
2o g4 Eobd A=WAst 168pgelx ol SR At
106pg .2 A Aol A% Wz Zd

A zAd A A4 FFL 57l 386pgo
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Table 3.Lipid content of isolated microsomal membrane from liver and brain of young and adult rats.

Lipid class(ug/mg protein)

Cholesterol ester  Triglyceride Free fatty acid Cholesterol *Phospholipid
Young rat liver 8.52 10.1 18.5 21.2 341
Adult rat liver 10.7 10.9 20.8 32.8 386
Young rat brain 6.8 trace 20.0 106 491
Adult rat brain 7.4 trace 26.0 168 530

* Based on the average molecular weight of phospholipids, 1zmole lipid phosphorus was converted to

930ug phospholipid.

24 oial A e 3MlpgB el 47} L mWolx 3 &7
ol Ao «iAlA gHepe Q5w 530uge] 2 of alw A
o 242 91pge 2 A 4ol wat ofxle] Fe]sl ¢
Uz 7k 2F]Ae axRe A4 okl
oo fluidityzde) Fo8 3L e
T39 W% £A% Rel Table 0]}, 7k
cholesterol /phospholipid(w/w)] vl &= A4
X10722 41 ol elwlAlg] 6.2x10720 ¢} <zt
2, HzAd e o vl 450451 3L.7x102%

cholesterol
230l 4 )
M7 8.5

x2 "o

2,

Table 4. The ratio{w/w) of cholesterol to phospho-
lipid content of microsomal membrane from
liver and brain of young and adult rats

Source of micromrﬁalw Cholesterol/'Phospholipici
w/w)

membrane
Young rat liver 6.2X1072
Adult rat liver 8.5x1072
Young rat brain 21.6x1072
Adult rat brain 31.7x107?

Table 5. Fatty acid distribution in the lipid of isolated membrane from liver and brain of yvoung and adult rats

Fatty acid
Source of fatty acid
14:0 16:0 18:0 18:1 18:2 18:3 20:4 20:5 22:0 22:5 22:6
Young rat liver 1.0 27.4 26.1 12.3 10.0 0.1 16. ¢] 3.6 0.9 0.3 2.3
Adult rat liver 1.0 24.7 28.8 13.3 11.5 0.7 16.4 3.3 1.7 0.4 4.2
Young rat brain 0.7 9.2 5.8 18.3 -— 0.2 2.8 20.6 — 18.2 24.2
Adult rat brain 0.7 13.4 9.5 18.2 — 1.9 2.7 19.2 — 17.0 17. 4

Each figure is the mean of two separate determinations and is expressed as weight percent which is equi-

valent to area percent on the gas chromatogram.

oldiAy 2l.6x107% et IA 2o =8 3 2
Aol A9 vlwcl g ANAE Eoket.

Table 5= WA 7t 9@ 3 microsomal membrane
c=24H #&5 A3 AYMS $2E gas chroma-
tography2 A& A }o] .

A 23 g H 2749 A 2xE e 9
2 Hae g5 28y 38 K £ 23 Ao
8 Aa ¥ Aol Awde fAg. 2 244 pal-
mitic acid(16:0) ¢} stearic acid(18:0)% o] g =+ 25%
ArRov o 2488 A4 F 10%24 24 =
A &g HedFn g, oy Lxzdy
44l arachidonic acid(20:4)¢] ¥ 2 & 3@ 7zt =40
AE ASYATE 10.4%01 2 1Y A7} 16.0% 24 o

YA YA ey BEA LAY Fae 2L

T g He d4uasl 2.7%, o 2wt
2.8%2AH AAA AR Aele QA oY Y
AgAs] g gaAe ¥ zque Y4 2L A
+ ¢ ¢ yrh

aEv B REEES Ee A walel 22:59 ¥
Zx FEF Fig. 4,50A€ 459497 0.4%, od
WAL 0.3%01 % =] Z2A A E A5t 17.0% %
AW 18.2% 24 4 Fol & Rel= A gleo
W1 2449 Fig 6,7 LT % 2Fdq49 =
Aac ek 40w) AE e Aol EG22:69 B
= 7 2FdA AsmAst 4.2%, oWyt 3%
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Fig.4. Gas chromatogram of methyl esters of fatty acids in the lipid of isolated microsomal membrane from

adult rat liver. 1.5mx4mm (LD.) glass column packed with 10% DEGS on 80-100mesh Diatomite; tem-

| perature 180°C; nitrogen carrier gas 30ml/min; flame ionization detector; attenuation of the amplifier

‘ 10%z]; attenuation of the integrating calculator (Pye Unicam DP 88) is indicated on the gas chromato-
| gram.
A.(16)

16:0 ATTENUATION [ 4)

20:4

225 226

Fig.5. Gas chromatogram of methly esters of fatty acids in the lipid of isolated microsomal membrane from
young rat liver.
The condition of gas chromatography is the same as described in Fig. 4.

| Ale)

‘ %
| ATTENUATION (8)

Fig.6. Gas chromatogram of methyl esters of fatty acids in the lipid of isolated microsomal membrane from
adult rat brain.
The condition of gas chromatography is the same as described in Fig. 4.
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ATTENUATION{I6)

A.(32) Al8) - 20%5

A(l6)

Fig.7. Gas chromatogram of methyl esters of fatty acids in the lipid of isolated microsomal membrane from

young rat brain.

The condition of gas chromatography is the same as described in Fig. 4.

ofv ¥ ZAAE SNt 17.4%, oldRA7L
24.2% 24 22:5% @A 7 244 urte ¥ 24
A A wghet.

AR o w AA Fxd APy BxE 7 270
A Bt o z23d4 B4 22 AdE 24 F2 g

o
1

AA=te F2 545 ¢ A AE Z A3
A%q dA A} cholesterols| o <kzte] BA-& T3}
= 9k AAgd A" 549 $8E TE ol F =
AL Fo 2 FAY ofd e 2AHGn R
2 glv}(Duttera et al. 1968; Vessey& Zakim. 1971;
Emmelot & Bos, 1978). £ A # o] A = A o) &g =}
A A2 ¥H3lr7l microsomal membraned A=
glucose-6-phosphatase?] o] vl = o gL A B3
91+, Glucose-6-phosphatase?] uj ¥4 .2 7127 o A
= o9l MAs A e, 34 F3A% HaF
dME oAt 45 A Alolo] W47 gl
{Table 2).

odd 6 ¥WE 2409 5 ¥E 9 WA microsmal
fraction® NADPH cytochrome Creductase®4] (Grinna
& Barber. 1972)3 3 Y 2409 F AT W4
A% plasma membran® maltase #4(0'Bryan &
Lowenstein. 1974)2 €8] F71§e] whet o
= 3pax 9

¥4 Table 1] 4 BEE vhshito] o alii A9 23

HNrzAe A
de = —]J-% e
24t glucose-6-phosphatases] ul &
A8 #Aelzt zA o W& xE membrane genesiss} 2%
Hel & slsAS 28 2o olAgMY 7 27
ol e HzAel A He MEFAe) B8 24 A
el A4 v I Aow QA= old wet
membrane genesis®. &) &8 Ao w A4HE ., Mem-
brane genesis?] A& o} E A 9 AA FeiAar
membrane genesis7t delvtel s $-4 membranes] A
B5 & st o] gene expression® ® 4 4 o] o
of & Feolx o] oA A. ol B
% A 4AGE AL AoE ARG, w5
A¥s E49 v &84 L membrane genesiso] fof A
zke]l 7 A gel bt mae YR WA o)) uf
2} gene expression® 2 A} Fo] B Fo] F o] FolA
Afde A2 F U0z 9§ o] F= Ade A4¥ W
8t 94 &£49 conformationd] ¥W3E frgozi
FET F v FE3E 5 ot B =R &
A AERE AR5

Microsomal membranec. 288 29 <432 TLC
3 gas chromatography® 248 A Ao 97 A
vrate]l £29 Aojy #2 geAw dA4 @ cho-
lesterol ¥ gF & & A & Apo] b gl ol e}, 28l cholesterol
< AA R AA AAYoz ZA38E polyunsa-
turated fatty acid hydrocarbon chaing] $%4 & =4
FeozHd 449 e F2E JYdE Rez ¢4
91}, (Ladbocke et al., 1968). <]2] ¢ cholesterol 59

cholesterol @
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gk o]} &40 conformation® #WEA 7] Ha
#4¢ 2242 4 AE 7 497 #3d KmAE
239 A Aol dgd Aol @+ (Fig 1,2). ¢
2 A A% mad wBY Fre FAZY A
29 Wale] WE F49 conformation W 3|e] ZA o
Fe 9L e gk AL YA
phosphatases] W 3t4o] 7k Aol Ez HzH 4
AE de e zAd wa: AAFEY i 4l
ZA wk(Table 3,4,5) A %7 E3te & AAd4 =2 =
Ao B4 AAte] ool gt fFaAd o4 24
2 44"+

glucose-6-

o
1

Microsomal membrane?] F434 o A QLTS 4
So o @ Aol e FAHI Ao dER 2e AW
<+ #9t

o] gl A (A & 20~25g) ¢k A Sl A (A 5 200~250g)
Z2E microsomal membraneg ¥ & F ol A
5 glucose-6-phoshatases] 3I4-& 24tz = &
o] 2x AAY A¥SL TLC ¢ gas chromatography
EA4 TR

o A}E a%dyd g4 A

1. F g T A 44
A 8 7he g A 3l
Qo d5dlAg M FAE
 Hast grez WA He FAE7 oln L
fo] A9 9ASE Ao &

2. G-6-Pased] ul &4 FzAfME ol ANA S
A& ne A gz ¥ 2364 = e
S uct %7 oy o Ary gzAgAng 4
25 @oggel. olel @ Haw ¥4 =
&3 #aee] =ol Tt

3. Cholesterol ester. triglyceride @ %-2]=] whalg]
Hge ozt e 7t 9 249 micro-
some2Hol A e HolF T 4 dgls. =Y
cholesterolz} 1A A8 §Fe Azt o glwfAef
v 8le] Awa] Fshegl.ert  cholesterol/phospholipid
o wge $7 ZretE A FE 2yq. e AWE
S|4 cholesterol % AA RS FF& BzAute
2R A3 EFaeh 2 2 M 249 A4
2Ze E dyF abold dugde At gledt #

AG oA = BEHES B2 A4 3 T
Huche ¥ 2444 3k

4, ¥4 7+ 9 ¥ microsome® ¢l G-6-Pased] Km
' 29 4% #E 9E7 gde Aem Hop
Az d s 2404 4gel 4§ G-6-Pased| e
Aol ol zte] A B ¥ Walel w2t ma7t confor-
mationd] H3E He A AL @z to BHEL
BAe Fx o] AR FEIHT

B e
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——ABSTRACT—

Age-related Changes in Lipid and Enzyme
Activity of Microsomal Fractions from
Rat Liver and Brain

Dong Won Chun and Han Woong Choi

Department of Pediatrics

Hong Keun Chung and Ki Yung Lee
Department of Biochemistry
College of Medicine, Seoul National University

The microsomal membranes were prepared from
liver and brain tissues in two age groups of young(2-3
weeks) and adult(6-7 months) rats.

The activity of microsomal glucose-6-phosphatase
(G-6Pase) was determined and the microsomal lipid
composition was analyzed by means of TLC and gas
chromatography.

The results were discussed in special reference to
age-related changes, and are summarized as follows.

1. The marked difference in liver weight was
observed between two age groups, showing active
growing of liver tissue in young rats whereas no
appreciable increase in brain weight was seen in
adult rats, indicating the halt of brain tissue growth
in very early stage of life.

2. The specific activity of G-6-Pase was much
higher in young rat liver than in adult one and the
slightly higher level of this enzyme was also observed
in young rat brain, but much lesser extent than in
liver.

The difference in the specific activity of the en-
zyme was discussed in relation to development of the

tissues.
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3. The contents of cholesterol ester, triglyceride
and free fatty acid were not significantly changed in
microsomal fractions from liver and brain between
young and adult rats. The contents of cholesterol and
phospholipid, however, were significantly increased
in adult microsomal fraction as compared to young
rone, wheras the ratio of cholesterol to phosphelipid
was slightly increased in adult tissues. The contents
-of cholesterol and phospholipid were much higher in
‘brain than in liver at the same age group. No signifi-
cant change was observed in the fatty acid pattern
in liver and brain at different age groups, but the
polyunsaturated fatty acid content was much higher
in brain than in liver at the same age group.

4. The apparent Km value for microsomal G-6-Pase
did not vary during development of the organs of rat,
thus the derease in the enzyme specific activity du-
ring development is supposedly dut to the decrease in
-concentration of active enzyme molecules on themem-
brane rather than conformational alteration of the

-enzyme caused by alteration in lipid composition.
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