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sl KM, M (RRUR) L MANEITHHEHEA
ool WS B HAAECA whgs) #EfE R gtk
samel STaenE Jgel B 4el RNASH EAENH
o BB Wee REE #oreka g

w el /EEmEnpsst 2A R ==t i
el BspEX= neuron, glia el B fEe] 25t &
g Epe s Ege] Wik WHAL 7] wll ol A:LEREE
ol 4 = neuron, glia 20| MlfNES SHEsd & HH
Heol=l mpriitae) BRI Hele H2E olm2H
3 54 98 4 9 Al s
e o 9ol DNAZF gghfiel $ieshs WKl B
it ek 2 BT glert KEmS MERS Mk
Wysr el ghel o] BiErl 453] WyE  fg  deoxy-
ribonucleic acid (DNA)##&e # T2} ufe]
el srEiEaae] peilkda WAl BEel Siu A fRgieh 17
BEel 9ol A Bigd Bria ok

= JEel el wek B BriEd 2 #BEe 2
W Fkgel fEel MR el = WEAd s} oo
whel. BOGHEGUBATIRR = BE DNA IR R4S} i
A:E el Walel IEEeE o —4E e 2 sEEel
e Az o#A drh

Adams(Adams, 1966)= rat Ji§2] ribosome 2] ribo-
nucleic acid (RNA)~ 4#% 18B7-=13=  fhike] Wi
A ur, fhigel s ety @k = dlE RNA
o] ARG Ak 2,31 sl W LI #r 11 Az
A& gkl geh
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Sli= el o}
Moore % (Moore & McGregor, 1965)-& ol 45k

MEEEE S SHstd “S-100"0.2  @g ol 9k
BE AR R o = HiE kol @A =

bt o 2 FEfEsta A o] #hel e A
g A Fielrh o] el ojm A o] synapse o 4 (L
FEmEZ fFilshe A= ="t (4]
butyric acid Bl GABA).

M ZahE B HUVEWES) MEald Beled R
olm] x MR, GABA, lactic dehydrogenase(LDH) %
Pl #stel TR Qo K Wiwer o %
oAl B ARiravel BRZEL IR Aol M 4 giv)

A TLBeN AL FH 2 Bz L) BE] A 2~3Md
A #rta st P (Davison & Dobbing 1966) = 2
Shel itk HEEHE axe B R FariE, =

7-amino

FOH AR ;%“H“/]- Hiz fEHtelu) xmphol  aEgh o
RNA @t obelb 4 wirif ast siest st 9 »
2% %F¥ = ribonuclease(RNase) ik &o) by

E sl o vl
g fEEalell glel sEERE RS HAse A ek
olmlxfige 2 glutamin #, asparagin @, glutamine, !
asparagine ¥ glutamin Foll4] §-xuj2= GABA %o
B sl = lEa o] fEfiiGite] e AL
A g e WA o]l FEE Hxév“’iT"l LDH |
imtkd o isozyme pattern o] /:{% o m AEEy “—/
E obgd Ay 0471 EE S D R w o
/L Tl A= rat st 38 ABmel ol HH
S [wgel Beshel o sho] wl-Foll Jgol #ME b
oP-- R A9 Turfgshr] ol Foll g 2o
2 ke v

I. B®HS%

HAE Aol BIRESHAl  adfsd MMMl A A7)
Wistar £ BEE 8ol sigd s, 892 Hd#%
F18E, #2M, F3W, F4H o FERMe) e E Iy
o] £ 11'5451_@1 3 AR EHRE @ffkew
B A A A BIRE A Hiskel el

= »k= & 0. 9% NaCl WO E elfsta K‘?iﬁfﬂ&
2 ORG-S o # NNl ES Ay A FPiE
o KGR e = I ¥y 109% trichloroacetic acid
(TCA) fizs¢ 2 2 Teflon homogenizer 5 #i)j]3}e] 10%
hemogenate 5- 9b5o] DNA, RNA @R 405}
geh Miake s % 0.25M
Teflon hemogenizer & #i}lJ3l4 10% homogenate &

sucrose il 0.

[l homogenate & International Centrifuge
PR-2 2 0°C 2 2,000rpm, 2054 #Este &% o X
WA e FREET Mgt B WLEEs AHEs)

of WP Mokel Ml T MRS  HE Sl
sl ol v

59 ok,

1. BERER

AT JEMe 10%
1945) ¢ 8

it 10% TCA Bge =
homogenate & Schneider 3k (Schneider
S5ty DNA 2 RNA & @birgsta o

Bl homogenate l.Oml% sl 2.5ml2)
TCABWE Y 250 #WT # LBRES
il vh4l 2.5mlel ¥ 10% TCA &
of vhAl kst H BHE 2o chg 5.0mle
ethanol -2 o A A # &t =k

deiet 23E 2~3% AEel @ 7 cHAH Bl
1.3ml 2] ZFHF4=2} 1.3ml¢] % 10% TCA#HHKE I
e 2 AL 90°C = 25@% Aol A 1651 MiE
st el o BE-E ohA miksld REES 49 BE
AR BEE Ak

Llb & #hlligel #stel DNA = Dische 3
(Dische, 1930) RNA = Mejbaum (Mejbaum, 1939) ¢

fhste] fHfax]# Spectronic 20 spectrophotometer 2
Rk sk o

# 10%
w3,
¥ &5
95%

2. EOR EBE
e BEERES 0.25M sucrose S 10% homoge~
nate & {Efluisk B2 0°C, 2.000rpm 2 3&ikdle A2
LR R Sl Lowry i (Lowry et al, 1951)2
2 ORPERS wRstg e
olv} /i albumin (Nutritional Biochem, #45) ¢

Hio 2 dled o FWH AL o8] micro Kjeldahl j:
L izhvsle] ZARY M THIGRE-Y WSk OF
34l ot

old] Lowry #:¢ <k A 0.1N NaOH #@e] 2%
Nz,CO, ## 0.2% K-tartrate 3 Bt H#®A 2
W A 2 0.5% CuSO, ik (%1 B)-S 50: 19 &E
R F AE7] dldrels working ¥ (B¥ C)E
abEo] @ilisk ek,

o7& Lowry Jfi gl 4 3= K-tartrate 7} CuS0, o} 3
A FEmE ] A 3 I
e fhme] A AL Bilekr Y1k ARk E
S WRE %?r—*ri 1OOfL.- Figgstel o 1.0ml & Iy
]E # BE working ¥#-2 5. 0ml Insled 105301 i

\- copper-tartrate Figo] £
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Bl g thob stock phenol 2% (Folin-Ciocalteau)-¢
2652 WAL 3% 0.5ml T RBEL EEHA 22 In
st BEAA Bl 3090 KES & Spectronic
20 spectrophotometer & {fifizle] 750nm 44 0.D.
B 9o BuES wiatdrt.

TP Edlhse 17 4miF albumin FEgo 2 b
€ AL wEHEdAS

Phenol (Folin-Ciocalteau) 743 (Folin & Ciocalteau,
1927)2 g Fo] A FI

150ml o] flask o] Na-tungstate (Na,WO,-2H,0)
100g, Na-molybdate (Na,MoQ,. 2H,0) 25¢, F &<
700ml, 85% H,PO, 50ml & conc. HCI 100ml & &
2 st 10mMLl E EekAl maEte  reflux A Fe
5, o] ] th4 lithium sulfate 150g, FFF
50ml, 2] bromine X AviuyE& TS con-
denser & (MsAl i I5HRH H#EAA BE
bromine & [k o] BHEL BREANA AFH 1 liter
2 #EAz 5| Whatman No. 2= «53AA =2
ik o] o] = stock phenol(Folin-Ciocalteau) g #
o7 fAE

3. #EME Oto|cEEERE 3 paper electropho-
resis 3= U chromatography & MMMl (K3t #
B oin| cEERE

et obe) MRS fluorodinitrobenzene{(FDNB) & f&
et shast el sidtdich. (Rapp, 1963)

L3ak 0.25M ‘sucrose B o ® AT AR
10% homogenate 1.0mlE Hugk vh& 1/12N H,S0,
8.0ml, 10% Na, WO 2H,0 ¥ 1.0mlE st
Whatman Ne.2 o=z @EAz#% = ¥K 1.0ml
2 st €74 pH 10.09 0. 1M borate buffer ¥
1.0ml $} stock FDNB % & |.iC borate buffer #HEF o
2 10fz2 ##3 FDNB ¥ 0.1ml & fnste 56°C il
A4 1050 mES % F%Fk 1.0mlst conc-HCI
0.1ml & Mt 27 & 4L wh&  spectropho-
tometer 2 420nm o4 O.D. & gl Z& FHEoE
R A ole) xS Sk Mol s W
st ot

ke FEstd 75% ethanol HEE oz Teflon
homogenizer 2 homogenize 3} International Refri-
erating Centrifuge PR-22 2,000rpm o4 1055 &
el e LS lyophilize A F ok

WS thA 75% ethanol 2mlel 4 high voltage
electrophoresis #:¢] ¥ Agtel. (Efron, 1968)

CAMAG #it#) %M electrophoresis #:i&& (#AI5ld
Whatman 3MM ##%=2 pH 1.69] @&E buffer BT
A4 KV ellA 2050 fEo 2BAKBARS EH
ofu] - Eg-& Sigma §
asparagin K,  asparagine,
acid(GABA) %& FiRMstslch

BETAKBES = —&km ol xMoNst €4
HEHE 110°Ce] drying oven o] go] 104/ A=A
butanol-acetic acid-water(12:3:5)¢] Bz 108H.E
Rikow BEEEAZS vhA 110°C 9 drying ovenol4
1050 AzxA 7w

LI 15 7Fe] paper chromatography ko 2 2XKEB
% AZEAZ WHE 0.2% ninhydrin(J4 ) FRSEZ
J5735] spray 4171 # 110°C &} oven ol 4] 15 H# A 3
oh, FiRgel nle Elocln| oz EFL HEoE K
msle] o1 & paper electrophero-chromatogram ol 4
BMR 44 olnlx el ET sosid EE R¥E
# % WSl paper chromatogram o 4] % HHE oF
o) e WS DT % b oA E 1~2mm e F3}h A
o]z A Ae} glass stoppered tube <] 43 2.0ml 2
75% ethanol 3} 3.0mle FH-4-% Mmetel 1kH 30°C
2 EEta = Mgl FREaNSE FE sizeR AW
5l blank flo.g AFgkrl.

®% E¥olu] A S ninhydrin o & FEAA oA
¢ mmor st FEY & olxMY RO
spectrophotometer & st 570nm o4 0.D. % ¢l
o] gt

glutamin B¢, glutamine,

gamma-aminobutyric

4. LDH o] @AMt FEHE

Neiland 773 (Neiland, 1952)¢] #3}e] NAD E7tel
& O.D. #nE 158 7+4 o2 Beckman DU spec-
trophotometer & {# fidte] 340nm 44 ¢y NADH
extinction coefficient = LDH ygi#HE #HisHd e
{2 LDH 1 unit = BHERH Imlizl 155¢ BEAL
NAD ¢ 1pzM 2 ssigich. LDH isozyme 2| cellulose
acetate strip electrophoresis ol % ZgEE
Gelman #t electrophoresis @2 @ Fsted Schlei-
cher-Schuell cellulose acetate membrane strip &
Hifiste vh. (Preston et al 1965)

B mExEe strip® 3mA S Eie s2A 8
n] Tris-veronal buffer ¥ pl 8.6,
0.062 2 3ar EEKD sRMFi =8l H—3 buffer
#oll 2ol % cellulose acetate strip o] Kol 3cm 5
L 3o 3K 10ul T spot3te 1mle phenazine

ionic strength
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methosulfate % (1mg/ml), iodonitro-tetrazolium ¥
(INT %) (Img/ml) 3.0ml, 22]x NAD 10mg & 4
o] BkE Yefayhol] 8] A A o] cellulose acetate strip

v} prel EE strip & EEAz kg o] strip®
iBEatA 37°C, 16471 formazon [HES ofr] A A

LDH #%5#:-& A7) o1&, ] & strip & 5% HAc#
Wl sEEfALL B dTel Feert AxAA, Helena i
quickscanner = densitogram % 2.2} LDH # isozyme

S#le EEE stk

5. RNase 3! RNase inhibitor M {HAIEE

j# alkaline RNase f5#:-2 Roth#: (Roth, Mils-
tein 1952), # RNase ff#:-& Little i (Little, 1970),
RNase inhibitor {5#-¢ Gribnau ¥ (Gribnau et al
1970) o Msted ehg3} ol £H MES IS

RNase inhibitor }5#e] #iEdl = Sigma sl 4
pancreatic RNase & gelatin ##o] 4o 0.05mg/ml
9 x5z 9 steck Bez stz = PHMB(P-
hydroxymercuribenzoate) == amM %2 Tris-HCI
buffer ol =17 o Folvbzl HHE T

Pl RNase iBHRIE = BHRE 0.2mle] Tris-
HC1 buffer % (pH 7.8, 0. IM)-& instsd HEsta, &
RNase iE#: HllEel = 0.2ml 8] BEFEE el 0.1ml o]
Tris~-HC1 buffer %3+ 0.2ml 2] PHMB %2 Msts =
& RNase inhibitor {&#: flE ] = 0. 2ml BER Bl
working RNase %% (RNase gelatin stock H#&
Tris-HC! buffer %o 2 55 HEBI A) 0.2ml o} Tris-
HCI buffer % 0.1ml & mstgl =k

PAES o]l M AL 2F 0°CeoAd 204H
incubate A7l o}& & Wbl BEHEIT RNAEER
0.2ml & jmsled 30°C ol A 45571 incubate A7 #% &
AR 0.7m1 8] acid alcohol 3 Hmste BERERRES
kAR g 2050 0°CalA 2,000rpm &2 BiEdk
4 = LB¥E FFKE 52 H@sd Beckman
DU spectrophotometer Z FlH 3l 260nm A4 O.D.
5 o] & EHg mEsdd

= RNase | mU = 8B} gl 49 0.D. 271
0.001%) = w3%stdof. (Little, 1970). {H RNase i&ik
FsEm RNA XEARR-S BT BB RNA(Vischer
& Chargaff, 1952) 200mg % 0.1M Tris -HCI buffer
¥ (pH 7.8) 100ml &) 3o =59}

6. GDA &t RIEE

GDA E#%-& guanineo] XJ=:Y L PFHE 245nm o)

Ao BEMEXE BETE fAsd mEss Roushi:
(Roush & Norris, 1950)¢ #3lel o}-83 o] MgEst
At

BEEBEM 3K 0.2ml ol o} #E 24 1. 24M guanine
BHE mskel 30°C el 4 304M incubate g ©}& 10%
HCIO, & fétd REES dubAz = @il d¢ k
BES $F K2 1052 H#sled Beckman DU spec-
trophotometer 2§ & 246nm e 4 0.D. & glglt}. o]

-5 incubate A7) %] ¢t wlz 10% HCIO, & gt
HBFRRN A 2 0.D. 5} v m3te] GDA Hul 2
4% guanine 9 #-% guanine extinction coefficient

= fJwstach

weight
29
19}
1 1 1 1 1 1 1 1
W 2W 3w 4w 8w
Postnotal age
Fig.1. Whole brain weight of rats during

postnatal growth

Table 1. Whole brain weight of rats during
postnatal growth

Animal group Brain weight (g)

1st week 0.4920.02

2nd week 0.7730.09

3rd week 1. 40%0. 04

4th week 1. 4530. 06

5th week 1. 700. 04
0. ¥ 52 & R

1. & EEcl 95

MEZHEEME RS Table 1, Fig. 19 &g uhet
%ol E2Es HIW) AWM HME Mold, #3W
ol FRL BMERY Wiol WA Lok % &
e HRKERS EO%EE REsld yvu BOERE
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& @m1Ekd Hehd BEMmE Tl 57.1%, HIEWL
9 Wire] 13t 81.8%, SI4MEE E3WMTF LS
o 3.6%, 8| HSWEEES B4UBl ket 17.2%
wmE ol 3 LBEE FHEAY 3~4% AEY ®HE
F71E BTk

ol o} o] H:fh MUA~MIMMS 19B\ARaALR Mk
o] EEE el sk FIMLIES BB e F
2 RS o) Bn] MR KBS BN —FE X4
£+t

g AEEl ol ISR MR, RaHE
BT Biks A HFAHL Yt

o ol

DNA RNA
Ag mg
150+ ”_._____‘____,4”_4# 13
1201 -
n R e U Az
P Mbw
30+ g e ’*\4*‘_\_R{
v
s
s
&0 —— DNA{ug/g wet tissue) |
- ONAtag/whole brain)
30 wnen RNA(mMg/7 wet tissue)

——— RNA(mg/whole brain)

|

W 2W 3W 4w 8w
Postnatal age

Fig.2. Variation of nucleic acid contents in rat
brain tissue during postnatal growth

Table 2. Variation of nucleic acid contents in
rat brain tissue during postnatal growth

Animal DNA DNA RNA RNA
ug/g wet | pgs whole | mg/g wet | mg/whole
group tissue brain tissue brain
1st week (121.0X1.2] 59.3 2.28+0.07 1.12
2nd week [119.4+1.9 92.0 |2.17-£0.06| 1.67
3rd week | 83.042.20 116.2 2.0820.05 2.91
4th week | 77.43+3.7] 112.2 [2.08F0.05; 3.02
8th week | 70.27+4. 3' 119.3 1. 80{"0 08“ 3.06
2. EERmZBEC 98
ERR AP e 52 2yl DNA 4 (ug DNA
/g wet tissue) & /45 $2s BIW Abeld L
EEbtE Jehige, Kili RNA B:(mg RNA/g
wet tissue) £ FEATES] HILE WA el MRl @
kb, el HREEEHGe MDNA &, RNAR-C

2 fpEsle] ¥, # DNA(ug DNA/ZHSHIH) B2

WMk e BUARNT) 55.1%, EIWML FEH
26.3%, BAWEPL HGRAF A W Bhrl gl 5
SHML MAEMEC 6.3%9 WhE e HHAY M

DNA 9] Hpr= 164 &2iteldl 714 EHES
% oF ¢ glrk,
w5, RNA @ (mg RNA/Z:ISHE0) & Hols 5

LARTl 49.1%, $3M - Fokurt 74.3%, $4E=
F3me o 3.8%, H8ET FAERC 1.3%°) Mg 2
<, # RNA £ e # DNA %2 fn ®ebe 18
F& Hode) EEAte]dl R 5] o)v #ilt
B ErEREe BHE W sllel ARl

Table 8. Variation of protein content in rat
brain tissue durmg postnatal growth

Protein content

Animal group (mg/g wet tissue)

1st week 64.6:£0.9
2nd’ week 73.21.2
3rd week 87.0+1.1
4th week 94.67£0.5
5th week 98.0£0. 3

mg/g wet tissue

100r /—’/’H
50
L i i Il —1
W 2% W G 8w

Paginatal nge
Fig.8. Variation of protein content in rat brain
tissue during postnatal growth

3. EHESAREOREC BY

MRANESe BERBAR®y Table3, Fig .3 %
A oubel For M \miRE RoriEe 4
# HE1E A el ol == Bl Bk WA K
% ESAT A MR T R ol F RIEHIA]
R E R o Hste v, RSN ESERERR
o Ba FigsldAe W 2M&pEELS FHEs
BUE sl 77.9%, 3By #2EA s
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116.0%, 43 $3EW Jbatel 12.6% 2w 38
= B4 sk 21.4% 9 H®ing REFol olE @
WIS RS WL RS DNA M 2
13 =A] #hinEs 2ql RNA 59 SEhnkiel %3l
® ZRMERS EET BLENl s EaHEe
REHE B uell 27 ggftel e B S ¢ 4 Y3 =3
Bgfe @ <14 EEE DNA G HAE BT 4 =
o) sl "ol MBS R el o2l KsAR
9] AR DNA &8 4ok 20080 DNA &
£, DNAZ HARe R a2} BEsEls nis
ol AAxql ke Hmsgdort, w9 #HEW DNA
BLHAEYS S R EY. HAHEY Table 3,
Fig. 3. ol #5755 #EL of214k DNA o BEsiRd a2
A FHRPe 2w

4 BEIRERC! MEE Ofni-KB
EBRFIC BryeE)

B EIEALRS 28 BEE Eikelr) =M E e Table
4, Fig. 4,1 Fi8 vhe} o] #1804 64puM/g wet
tissue, 2 62 pM/g wet tissue, #3118 58:M/g wet

U ROl =

HM7g wet Total ominoocid
tissue uM/g wet
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, tissue
10F Gfu
9
ak
7k
i 170
er Total amino acid
5F — " 460
a RN
. ﬂl—:b_—,éeg’g +40
ol ASP
=30
2
I - - .20
""" . ASN g

W 2w 3w aw aw
Postnatal age

Fig.4. Variation of several amino acid contents

in rat brain tissue during postnatal

growth

Table 4. Variation of several amino acid contents in rat brain tissue during postnatal growth

tissue, Z4i 53uM/g wet tissue o 48E 54uM/g
wet tissue T 85 A JgS wod Fo),

olvlet iffelr) x MY S8{L: Fig. 3¢ 77 B
FEERM A9 el glclr nBSe] HEAHE
o Gl A FASE 9 Fwdch oY
Mopwl e EEfel WA N¥E 43 Btkelnlx BR
F1e] olml:fg-e WnFME Ro|kul #35] glutamin
%2 g wet tissue 3 #1W] 5.7 xM, #2#) 6.3:M,
HE3M 8.5 pM, HAMA 10.3xM D m8F] 10. 3pM
L2 MR HIEAA Bl 24 Bty e,
2 olF R A9 #ikrl glvh. glotamine £ WA H
BUHAN A H8MAR) FHT Ems = -2 ne T
= glutamin B Fx§8 GABA S} asparagin BE,
TRkt Atk EE2E S} B4 Aleldl @izkiEm=ElE  {HiAo]
w, asparagine f-& ZE BT A gl ¢t

DAL} Zhel Sfinsl figfelm] e A FrLige}e|
Efko A Ettole]kfiEfe] At o] ofn|nEEL B
kel 714 @l geon ol olnl e 4H v
B ARTFERSAHIE FEd Wt d olrxm
Eolth

5. &R LDH 554c| #4%) 2 LDH isozyme
Pattern 2| #g)

B REEER LDH 2% Table 5, Fig. 59 #&
AElSk o] £t AWA LR T bkl EEE
S wg=h B 4tk 8§ 1,2,3,4 9 8RE EH &
£ 4.98x107% 1.U. /mg protein, 5.05x1072 1. U. /mg
protein, 5.36x1072 1. U. /mg protein, 6.12x10: .U/
mg protein, 5.91X10°% 1. U/. mg protein A = 2 &%
3] Wm=iel o, cellulose acetate strip electroph-
»wl Table 6

9=
LDH H 4
¢]% LDH

oresis o] {43 LDH isozyme pattern &
Fig.6. o oms) uhsh Zol 49a BLE
¥s] LDH M p#lel Eike #idk W

el ihtkE Wik E\ms e SAE vddch

Aspartic acid | Asparagine

Glutamic Glutamine GABA Total amino-

Animal group (yMyg wet | (¢M/g wet | acid(pM/g (xM/g wet (xM/g wet | acid (uM/g

tissue) | tissue) wet, tissuc) tissue) tissue) | wet tissue)
1st week 1.6 0.6 5.7 3.1 1.6 . 64
2nd week 2.4 0.8 6.3 3.3 2.8 : 62
3rd week 3.3 0.8 8.5 3.1 3.3 58
4th week 3.7 1.0 10.3 3.5 3.5 . 53
8th week 2.9 1.0 10.3 4.3 3.1 1 54
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Pabie 5. Variation of total LDH activity in rat

brain tissue during postnatal growth LDH isozymé
__ octivity (%) .
Protein cgs 30% - e
Animal Total _LDH content Specific . S Setmirmesecee o LOH 4
activity (mg/ml activity g
(1.U/ml D oge- | (LU/mg
grOUP | homogenate) B protein)
Sy omate) | T b
1st week 0. 322 6. 46 4.98X107*
2nd week 0.370 7.32 5.05X 107
3rd week 0. 466 8.70 5.36X 1072
4th week 0.579 9. 46 6.12X107% 10%[-
8th week 0.579 9.80 5.91x107%
1 1 1 1 Il !
EW 2w 3w 4w 8w
10-2 X ) Postnatal age
L.U/ing Protein Fig.6. Variation of individual LDH isozyme
activity (%) in rat brain tissue iduring
sF postnatal growth

at / o 19.5%, B3 16.8%, H4MA 16.5% A HEE

o 16. 1% 2 NL T-& {4 L% FE3EAA AL

=l =4 LDH 3 isozyme #5# % LDH 5 isozyme 3} 7
2k o] 4 WA HIBAA AL HEAA #HKES
e HIDH 19 2+ LDH 5 9 49 e 348
T BESRES M@y Ee] BEe 4% #2Rs) H3
. . , . , | ) L ARl 94 £ BWee vgw, ool EERe kS
W 2w 3w 4w 8w G de KBRS o 2rh R MASERBYS

postnatal age
el eba 2

Fig.5. Variation of total LDH activity in rat
brain tissue during postnatal growth

1 isozyme #5i%:S B9 BB 4.3%, $28A 9.2%,
w3 20, 1%, #H4H 19.5% o F8Fel 17.0%E  mUrsmg protein
RNE AL mikEAA Lk EEAR BigHhid. = 40
LDH 2 isozyme &M= £ B387 A X5 KA
Wik &#@shd LDH 1 isozyme iEpkel] REst<gt =
pattern & LDH 13 Zv},

% LDH 5 isozyme j&#:-& F18B 23.7%, H2H

301

Table §. Variation of individual LDH isozyme
activity (%) in rat brain tissue during
postnatal growth.

S —— 10

+MB induced RNase activity
Isozyme 1 by 1|1, DH 2|LDH 3|LDH 4LDH 5 — M e —
%) | (%) ] %) | %) | (%)

Animal group .

18t week 4.3 11.3 25.2 35.3 23.7 Twk 2wk 3wk awk
and week 9.20 15.4] 24.9/ 31.00 19.5 Postnafal age
3rd week 20.1 19.6| 18.1 25.8 16.8
4th week 19.5/ 13.0f 20.1 30.9 16.5
8th week 17.0] 17.5 19.6] 29.7| 16.1

1 i 1

Fig.7. Variation of RNase and RNase inhibitor
activities in rat brain tissue during
postnatal growth




Table 7. Variation of RNase and RNase inhibitor activities in rat brain tissue during postnatal

growth
| RNase activi . Specific activit
Animal group .y /! i) | Proteln content (me mu /(.. )mg
Ist week f Free RNase 237.9 o 36.8
Total RNase 281.5 6.46 43.6
Pancreatic RNase 404. 4 62.6
2nd Week Free RNase 234.6 32.1
Total RNase 290.1 7.39 39.6
Pancreatic RNase 349.0 47.7
3rd week Free RNase 162. 9 18.7
Total RNase 217.9 8.70 25.1
Pancreatic’ RNase 231.7 26.6
4th week Free RNase 97.3 i0.3
Total RNase 143.8 9. 46 15.2
Pancreatic RNase 199.4 21.1
8th week Free RNase 198.1 20.2
Total RNase) 272.57 9.80 27.8
Pancreatic RNase 357.3 36.5

= Aoz #Hise

6. J&EMA alkaline RNase 3! RNasge inhibitor

e BNy
AR EBA alk. RNase @ RNase inhibitor 3

7. HEBA GDA GO BE

WAtk qRRESEE Y4 98 Kase GDAFEE

o] REBH oh& #MLE v Table 7.4 Fyrgl vl
o} Zovl, MESA WM RNase o] Hiftke £# &
% ZA R AFE wgleh B ELBY 36.8mp/
mg protein, 2] 32.17, #3HEA 18.77, B4Ee
10.3" 9 8ol 20.2" 2 413438717 RNase iEi%:-2
&3l mAE el o8l ¥ EEe Fig. 29 Fig. 344
243 RNA B3 A E R M HhEstd Zq
RNase #itko] 4" o284 RNA S Ritv} AdEHz
wtel4] RNA o] e ReEHe 4Rl Bmict: HE
€ EX3Id A AP S 4 4 Ak, =2y RNase
inhititor § REMH o= Mgt F) gl= PHMB
{para-hydroxymercuri benzoate) & il RNase
inhibior & #MHA17] 2 RNase ii:-2 B4 & A7
+ 2 RNase {ftEBMEYT 4% HIEIH £8A7=
Ao W glo] Hifsg A3 HRE - Aafelgen],
RNase inhibitor = RNase 9} = Fi{H9] RAfimame 2

2 WESEE AT 2 LiEske] # = Table 8, Fig.8
ol FREL whe} el B 1] 8.58X107° LU, /m”
protein, 2] 12.76x10~° 1.U. /mg protein, &3
Hl 9.20X107 . U. /mg protein, Z4i8e] 10.34X10-°

L.U./mg protein ¥ H8#s) 10.15% 10 LU /mg

Table 8. Variation of GDA activity in rat brain
tissue during postnatal growth

Animal [GDA sctivity | Foelt | Specfe
group | homogenate | 4 mE/M | LU /mg
1st week 5.54X107® 6.46 8.58x107*
2nd week | 9.34x107? 7.32 12.76 X 107
3rd week 8.01X10* 8.70 .21 X103
4th week 9.78x107% 9.46 10.34x 107
5th week 9.95X10°*? 9. 80 10.15x10?
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Fig.8. Variation of GDA activity in rat brain
tissue during postnatal growth
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Wil RS gl wiEb AR BIERG
64uM/g wet tissue'd] A WHMAH o KT MRt
o] 4 3 54pM/g wet tissue 747 HAE ok o] #H T




Holvl it e W= Table 3 o4 Bt HEHE
et Mo 2, o7 Hilfoln] xffe] HLHAR
of FAs, MmAhcty @ 4 gk s BAn
Aol IERETE Ak oAl H3WA A A i olu) ke
BBl BESS, Bels xmAAd KEE 4K
turnover rate} ¥-&& EekPch o)= @ HEfole]x
M oEe Bbell: MRMe R EMoln| :=mRTe)
B mB-C KEBHE ool edle HE BR
= REHBAA 2 Fgevw), B Table 4¢) FHmE
ule} o], glutamin 2, glutamine, asparagine fig,
asperagine, 7-aminobutyric acid(GABA)%Fo] dt3] 1@
= S Helx, 443 glutaminf B bt
ofu] Mgyt wokow], = M okate] s}
B A4k SBUERSIA 5.74M/g wet tissue o] %] 2o} 4:
# 4R A 10.3M/g wet tissue T Hns] ol v},
Waelsch (1951) = s &5 glutamin Phfvo) Hfh M
Hacl W] o3 @EEsg =% glutamine,
phosphoethanolamine, taurine, serine, threonine 4
= KR & folela std e
d BE#d S glutamin i A2 GABA
(Roberts, Frankel 1950), N-acetyl-aspartic acid
(Tallan et al 1956), Cystathionine (Tallan et al
1958), hemocarnosine (Pisano et al 1961)% #;:#.&t
olvlxfif FEMIT frfesta Ykm #Higgs)ol g+t
ZEl o M Tl oA E HRY —uE
BA Bsba gleh ATEEE RAT] tkab] 453] glutamin
Fee MEMols xEES 20% vt ARszm gl
glutamin B¢ TCA % (tricarboxylic acid eycle)
2] a-ketoglutar fEoll 4 444 W=z, = glutamine
HEEEFA k] glutamine o B 3} [t el s
o] #Rel ®E#il glutamic acid decarboxylase o] i
o] GABA mx ##3lr}. o] GABA 1= #§3] WM
®]  {§# (neurotransmitter)el] |[EFcle <A
(Roberts, Frankel, 1950) B @i~} =) Q&
55 glutamin B3 GABA 1= RN A = 17EH
g gl dle] Glutamin B2 [FYisl, GABA - TS
ol gro] alvlx =} el o v} (Singh, Malhorta 1962), I
A w2t = glutamine, glutamin @, GABA &
o |ESE el Baie ikmel £4 FHE L 2
o st 9l ol (Berl et al 1961, Bayer, McMurray
1967).

ksl asparagin F5-2 glutamin =) 8] &6 ol -y

sAL Kbtk IEHARS] BUEE e whek BT s -
-5 2ok, kel &bl glutamin B3} asparagin

g ksl Hh=Ecle gkgl e (Oja, Piha 19686,
Vernadakis, Woodbury 1962), LT taurine, phos-
phoethanolamine 2.2 A>3 vha 5}¢l el (Agraval et
al 1966, Clenet & Gaitonde 1956, Bayer & McMuray,
1967).

Glutamin 6=} asparagin ff-2 #3) LM w B
o &2 TCARANA 474 &ssl (Beloff-Chain et al
1955), =&k HEHEMAHS 24 FFH= FE2E0)
ol olml AR RN BHE BHED: HEe
F&stt ulel el

FH AERAA BaARA LDH R85 dg &
RE 2, LDHY ke ARyt RETY 92 &
ME = e, = Minel Hie 2MER ¥ M=
A BimEE, WMETEY #Ee] A9 B —Hild
LDH jtiftte] WA= ZAch. 2els Table 641 #R
] wpe} o] WHRKEN %7 LDH isozyme 9] E1HL
FEslal S Wl LDH 49 59 FiE#e] Ax RET
d wzt LDH 1 9 291 #®ilko] e8)2) 24 Hmste 3
A wel Folvh LDH = st ulsl o] ki
JRI B R el A el HEG HES S 2
%= H B M 3] 2#:°) polypeptider}t 471 =: e
Tﬁmﬁ-zl 4 Mg ol Fx 9lv} (Kaplan, 1960,
Apella & Markert, 1961, Markert & Moller1959).

=5 2669 polypoptide = MYy WMEi= o] wlo
= (Rabinowitz, Dietz 1967), TRy, [LBH i
Biyen #RY dddm #4590} (Vessel 1964,
Vessel et al 1969, Hellung & Larsen & Anderson
1969, Kaplan, & Ciotii 1961, Zondag 1963) =g
IDH = Refn#s/4MBpbo 8 (Kaplan et al 1964). biiki=3
{g"f{[;fﬁﬁf\_}gv" (Cahn et al 1962), = isozyme ¥ii%9)
ol Witel B WAL #mASS. 3 Fagy
LDH jr#kell #5}ed = Kuhman % (1965)¢] K2l
e} LDH Zophtko] smeela 4std = #53) BE
Pt & MZ LDH j@itel 225071 9lha shg ).

Bonavita %2 (1964)] ksl ERk B #3 LDH
isozyme Hle], W] w¥) LDH L Wiz Hins

L B LDH4ASL 5 32 Wik WA ea #estd
FHERET AL —F 3 viels], 53] Bonavita %
(1965)e0 fk3l=l o1&l %t LDH isozyme #59) ##{t7} #
BHRE S (R3] {2k rlz shol et

T R BT R P RALRY alk. RNase o
RNase inhibitor ifi#: % lLfsle 2 §&7, Table 74)
Feagl vkl #bol ik alk. RNase [hiGd:e] MET
o aeb @ik MAdE Ay 2 RARS AR

— 237 —




MomES BaEEY #EH5 pestd RNA RES
BEEME Brl BEG E3W~4EHA 94 A
4 7+&£% 2o alk. RNaser} filRE RNA &} #HmE
o R EEG BEIE L4 T RNase -2 RNA
SEMEZ MRK REARE Mg weh acid
RNase ¢} alk. RNase & 1}, acid RNase = &
= lysosome Z#iA v+& acid hydrolase ¢} o] £
9l: K alk. RNase &= fifRE Aol glol MIHE RNA
o e WEHES 1AL 9eh(Roth 1954, Reid &
Nodes 1959).

=% alk. RNase = & @b alk. RNase
inhibitor 2= #Eel {k3le AEE wecky e
(Rath 1956), ¢] inhibitor = B4Rl FF Frest
&}, ribosome, messenger RNA %9 PR S S R
24 sl mEsGn &r}(Blobel, & Potter 1966,
Gribnau et al 1969, Kraft & Shortman 1970, Little
1970). ©] RNase inhibitor & SH R L e B
37 FREsH=s(Shortman 1962) AH B A ¢l 2§ SH
stgah PHMB & ffste] Ma=3l RNases) ek
£ R#EAA B RS Fig. 73 o] 2B A4
WEho] §lo] alk. RNase o) Hiftke] st HERY
ofch. Wz Xa WEel T4 BEYL BB W
T& ek

293 fgEA AN GDA 9 iEtE Hadsts & #Rc
Table 8o] Fad uleb Zo] Wikol wel AT BWE
& siglot mmEs] WEe A A k% H28el
A (Table2) FA iEiko] Foh M A o WMk
& RBEch

GDA t purine o B{L{pfd BEEF HHT 34
(Kumar et al 1965, & 1974), 3tttz A7l J3he
5] Reol Frm@e] fEige] ol (Kumar et all965,
1972, Talwar et al 1961) #H2 Fx 3+

V. & =@

Fl—fiEel A #HT Wistar % s BLE e RIglol
WA SUER, SR, 3, B4R U F8H
CFe) sBEe R UhE L & LIEYR Y. &
By SAEE HN BRRE BHsd ERS AR
% vl Kig#S homogenate & uHEol BiKMHE,
EOEE 9 Bl -MESS E&sty ¥ LDH
=¥, LDH isozyme 2| B4R pkEhiH, RNase 9 RNase
inhibitor FE#: % GDA /GH:S2 Hl@ste A#K=A
BEREY W2 BESs HEHHSH

e RS Epsd g3 2

1. BRK=ER S mEE FUAS 0.49z 014 H8Ee]
1.7g 74 gk Binsl gl ot #s] 2k H3E <ol
o RRFE E|E R

2. BzA s BEE BEBEBEC BHe 3w RNA
B A% BUEAA $E8EZAA @ik ASA4 Wb |
¢ Yo, DNA &2 4% HUENA #H3EMNA 8
et WMAPRE dol: FBeT FWLE ST MAME
folch, z#{y} DNA @~ F2Es FH3W Aeojo] 2
A WAHe] HR

Ty AMERA # DNAE ° # RNAfgE =%
446 WA ZA fnE =] 3] RNA ) glo] &

etk 56 DNA B 4% FIANA H2H Aol
o] za]a RNA B2 289} 38 Atolell4  EER
#Bing ngcl.

3. Kzx 9% T9d FREELS 4% $2844
EABEAA A @inE gl o 4] 2B H3EAL
A 2 ommErL EESId . 2 E4E o] Tl o
EAEEY 8ot gt

4. MzE= S @l = AR WX HAH - EHE
o[ v} AW o] Toll = E{LA} giv.

T RN obn| 2 ALRFT #8] glutamin BE L £
# FLRCNA 48 Abolol, v So] FE2ME) F4H Ao
of 2A Emstger] FAE o Fol = Birr} glgdth

glutamine B2 4% HLWA A HEAA £T @
fEF-¢ »5irl. GABA 9} asparagin B8 FR 4% #2
e} AR Aol Wik Hin= = fEAre] vt asparagine
e MG A9 BB glvlh

5. Biz~e ¥ LDH LiEie &% F4E7AR AL
s 48 o) Fd = #rl ¢lvh. s LDH
isozyme pattern-& 3% LDH 13 LDH 2 JLig#-&
R B3] ZiEslv] #3] LDH 1 isozyme o §)
o] BFEslch e} <19} R#= LDH 49 LDH 54
RS At E2l A EIEAX @ik Rt

6. Rz alk. RNase [ifitt-& 44k Sos} $54
3 Atelel Ald @=L F4H o] Tk o)urt BT
#nslo] ¢lel. =8} RNase inhibitor j5#E& #HEa2
Wik B BEe gidh

7. =4 A GDA Wittke BREUET Z B
o &k HE2RAA B HBEY] BEC I B
d BEEE 24

— 238 —




ABSTRACT

Biochemical studies on rat brain

tissues during postnatal growth

Young Shik Hong. M.D.

Department of Pediatrics, College of Medicine

Seoul National University

(Director: Prof, Han Woong Choi, M.D.)

Wistar rats were used without sex discrimination
in these studies. Rats of a family derived from
same parent were devided into 5 groups such as 1st
week-, 2nd week-, 3rd week-, 4th week- and 8th
week-postnatal age groups, consisted of 11 rats
each.

Whole brain tissue homogenates were prepared
without delay after removal 'of brains and were
immediately subjected to varying biochemical
assays. The variations were examined and discussed
in the course of 8 weeks of postnatal age on the

amounts of nucleic acids, protein, total free amino

acids, acid amino acids and GABA, and the activities
of RNase, RNase inhibitor, LDH, and GDA. The
results obtained were summarized as follows.

1. Whole brain weight of rats showed a marked
increase from (.49 of first week age to l.4g of
third week age, and steady but a much lesser
increase thereafter until 8th week.

9. There occurred a marked decrease in brain
DNA level at g wet weight tissue basis during first
to third week after birth, followed by a slight
decrease until 8th week postnatal age. Its ster
decline was more notable during 2nd to 3rd postnatal
week. There showed a slight but steady decrease
in brain RNA level at g wet tissue basis in the
course of 8 wecks after birth. But total DNA
contents of whole brain tissue showed a marked
increase during same period, but latter being
more noticeable,

3. The brain protein content at g wet tissue
basis increased markedly during first to third
week after birth, showing same pattern of increase
in whole brain weights.

4. The total free amino acid content tended to
decrease at g wet tissue basis until 4th postnatal
week from birth. The glutamic acid level was
shown a marked rise until 4th week after birth,

showing just same trend of increase in whole brain
weight and protein content. The contents of
aspartic acid and GABA in brain tissue increased
slightly during 3rd week after birth.

5. The total LDH activity in brain tissue
increased until 3rd postnatal week, and the LDH
isozyme pattern varied during 3 postnatal weeks,
thus LDH | and LDH 2 isozyme activities showed
a sharp increase during first to third week after
birth, whereas the isozymes activities of LDH & and
LDH 4 showed a decrease during same period.

6. The activity of free alkaline RNase in brain
tissue decreased sharply during first to fourth
week after birth, followed by a slight increase at
8th week. In contrast, the RNase inhibitor activity
showed no variation during experimental period.

7. The activity of GDA in brain tissue showed

no marked change except its increase at 2nd week
during the same period coinciding with the most
marked variation of nucleic acids,
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