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Effects of Electroconvulsive Shock on the Activities of Alkaline Ribo-

nuclease and Ribonuclease inhibitor in the Cerebral tissues of Albino Rats
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WEAA F7 ERAe Ead PSRN EER
He v EEd, RE AGEALE TY KA K
Moz, F7 ke REBRERAA BETFE ARIAA
Aol elzyz, AAele § fEEY #EETE RES
fEE =t fofe] AR BHEAAE L RY
Sgch e RS £BSFd T B A 3
o gto} o= Fkme EHEol #Hedhe #Ks BF
BRBS, X-ray crystallography 3 BoiERfrITR & Fl
gt tracer 285 S o2 AT BES) ARH MBS WX
o vlEo) H(bE W HTHHEB FEE w £E
o MR EERS WA Ho] Mt#Ee e IE
Hz 2

o$ B, £ TEES RESRA RS TREEC
“miEe SF"d FAolaky Reol BHY ofH HREHE
oA o Pgert s #fTs 2 et Bl Hyden(1959)
& ZHEES HERAA BEMRE SEENd L8
posil, BRI 24 NESE HEE pAEstd RNA
7SS REsEd FEgZE ¥z g old
Corning®t John(1961), McConnell(1962), Zelman(19
63) %& planaria® FHAY WK 2, BEIHE A2
Fol X RNAS Hfifo s+ @il s BEA
7§ vtn §ET Lk, RS MY wRER
Baol EEWG, =T BEERE Loz Y WHES
o %ol RNAS o 29 RWnEflA EXxaFEd B
& WEst 24 mEsE e oS ERes mAEE

19774 2R 88 #%)

£ 2 AYE 2835 BEMLZ FIAEY S
W, 53 EAFHR T BrHARiERcEe BEE
HRGE BRLEBHEEAA & HRFE) =
o HEes #TE o $toh(Essman, 1970).

wehA HEES HBAA e e RikmHkt BE
stz4d e Byl —BWeos AREESS BHEK
B w2 gk FaES sk 4 2SR
EEES kst Xk (@t 1975), =¥ ARBAR
ol 4 RNAE SfFste BE#EQ alk. RNase® 7R
Fef, o {LEmy HEE AW Egion] (B 1976), XK
g A AR BAHRES ATToE2A MARAK &
B BEAESES AV5d Bdee 29, o b4
3 HED BENEEHE 9 RNAY BLEES @iz
A}, RNAY 4#ER¥<Q alk. RNase?] ¢S arelod
Xk,

ERHE

1. EH me

MR A ] BE # 200gm 4 %9 Sprague-Dawley
F albine RS HAIG o B BHEFL o} T
BEge], REMNS hHK BES T2 M 100VE
M BRAFRL 9, FoRBEL AN, HINRNS
RRERE 3058 EHE BHEAA BEADTE
e BEE Misel, &4 vE 4°Cx AW HHE
A g P EHEE gt

e vtz ¥ 0.9% NaCl o 2 %es %, —%e /i
B #5 10% trichloroacetic acid(TCA)g5# 2 2 Teflon ho-
mogenizer® {8t <] 10% homogenate® =FZ] DNA,
RNAZEHEI = Rt =z, —%= % 0.25M sucrose

B2 10% homogenate® uwhEo] [H homogenated
International Refrigerating Centrifuge PR 22 0°Cel 4
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2,000rpm, 2078 #Eibstd B 9 AREHRE 9
BES KhET B ALERE RH= 49 EREE
9 alk. RNasefEt:2 RIE st

2. gEEkE

LR 10% TCA ez AT HEEs 10%
homogenate® Schneider(1945) o] k3] RNA o
DNAE SEEEESFA.

3. ERETCRE

I RS 0.25M sucrosefFiel 9% 109 homo-
genate® {EBFEWEAACS LEEES REZ 3d
Lowry (1961)#kel ¥t EEES E&EIAT

4. RNase @ RNase inhibitor FEMJIED

0. 25M sucroseziigol] < ¢ F&##ER 10% homogenated]
EREEkIA 2L EBWE RAetzdd HEE alk
RNaselE:2 Rothi:(1954), # RNaself#:& Littleik
(1970), RNase inhibitorfE#:-& Gribnaugk(1970)] #
e &% FwEHdct. = RNase iH# L Beckman D.U.T,
spectrophotometer2 260nmoll 4 LEHRKFS 0.D.E
7 1 <4 1 unit® FE3H )} (Roth, 1954).

X 5 R

wE R Y BSF et SEE{E Table
15 zch. B, BAES DNAMES RS #ke e
A Fgen, RNASEL BRER kst HEEk
A RSB EEE (gm) RNARC| 1.810.08mg, EX
Ei%k AIB: PEE Bl A 1.6920.09mg, 3055 Bk
% Bol A 1.4841.20mge = FefEel whet Wdste
fe 2o whebA olel@ RNAGES WAE w9
7 9% A5z 498 alk. RNaselfibie] ERER
w2 gk Table 28 Zrl.

Z $ept alk. RNaseifbhe]l EH BEHAAM 38.5%
3.5mU, BRAEES = M - s A7 Bd
A 46.5+4.8mUz EE#yc Bimssed BEREE
% 305l WA BolAe 31.743.7TmUR s
QA rh. =gt alk, RNased] inhibitorZF & #2320 #
Hae HE= 943
(PHMB) = FIM%te] RNase inhibitor#%E S 3THIA
o 24 (Little 1970) A7 alk. RNased ZiEHELZ
ERsmEaEd A 34311 ImU, BREEHE vtz g8 T
HESEEC 30039.8mU, 3074 HHEE A+ 333%
8.6mUz = BAHES & #olA 233 & RNase
Eol BAE k. =8 2 RNaselffho] A B RNase
EES Wt Bl ERHER 304.5mU, BAHR
2, BT, 304HBEe] &4 262.5mU, 301.3mU= &

parahydroxymercurybenzoate

o] B&EEL ) alk. RNase inhibitor B84 % FalaA &
=712 Fmed Zchz sslen, alk. RNase B
E BREERe) EE AE BEe w23 Hndsst
olglvd., A —FES pancreatic RNase(1000mpg) &
—=g9 B homogenateyfol Pol &33% RNaseiffh.
& ERHEBERHCGA 1.05InU, BRERH & Mg
1077mU, ¥ 304 %A £ 937 mUR o] BRER.
= jE#@@iel 9% alk. RNase inhibitor#Ee] Himgh
pancreatic RNasefE{gol = 4813 EXHE & BB L
oA Q&4 mEstd Feth
Table 1. Effects of electroconvulsive shock upon

the contents of DNA, RNA and protein
in cerebral tissues of albino rats

group, lst group | 2nd group | 3rd group
(normal, (sacrificed | sacrifice
macro- untreated right after | 30min, after
molecules group) ECS) ECS)
Protein
(mg/g wet 98.0+0.4 97.4+0.4 97.510.5
tissue)
DNA
(pg/g wet 70.2+4.2 69.81+5.1 68.91+4.8
tissue)
RNA
(mg/g wet 1.80+0.08 1.69+0.09 1.48:+1.20°
tissue)

¥ average weight ofgbrain tissue; 1.70+0.04g

Table 2. Effects of electroconvulsive shock upom
the activities of RNase in the cerebral
tissues of albino rats

T grou
activit:g Pl st group
fes of alk.™ {untreated

RNase N Sroup)
activities of

2nd group | 3rd group
(sacrificed | (sacrificed
right after | 30min. after
ECS) i ECS)

46.514.8 31.7%3.7

38.5%3.5
(mU/ml)

activities of
total alk.
RNase
{(mU/ml)
activities of
alk. RNase
with addi-
tional pan-
creatic RNase

(mU/ml)

343x11.1 30919.8 333+8.6

1.015 1.077 937
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< fdde 2 dHAd

olal g WK AEL WA BL WRHEEC
&% By BERERS Fos4 MERAY £ L
& #bE: BXd BRE Endd 249 A4, B8
ES o 2 KA ol A (energy reservoir) o]
e 3y, & glycogen, glucose, ATP, GTP,
UTP, phosphocreatine® 3 ATP/ADP+AMP (b7 &
o] §EE A n (Klein & Olson, 1947) o % o £
lactates} pyruvates) $in7t ob-&-#l #HEE A=t (Brain
et al., 1949) =21 o1& AUAFS WPE 100%
e HAT AT fimeldd $& HERAE K
Bol A= 2 FARET @A8A sifkdel WEE
{Beresford et al., 1969) ol AR A EHe] RiErId
vh2 geestd F9ch =, BRERLE AMESY
EEpEEe] MEHT o) HE= 3l (Plum et al, 1968),
*HEEAN pHE BTl W= gl =, HEillA
ol & WEES WL 3 WRMHA KF o]2d SRl
B do] 4= At (Circado & Torino, 1942). %
WEGNme SEEHE 29 acetylcholine® 23]
/0" dba (Richter & Crossland, 1949), serotonin®)
amo] 24 Hmdel W&EEAZ (Garattini et al,
1957), ohg#l c-AMPS #F&=x a4 gl #ES
o} (Sattin, 1971). °l8j@ i#stx BEWETE
3ol MR M, 53 RNA&RC] D=z, RNA
ERF BEAEARC WHdel #®Es 2 (Mihailob-
ich et al., 1958) free ribosome/polysomeltz} Eins
olgo] BES A th(Vernadakis, et al, 1967). F BHA
i) @M A€ PRE BMT A o
Az EER (LR BMLEs: Bt 2id. H
BRER A3t 3A 2 R MWEEE RNAx
g3 BESd o3d “‘TiE FF° HEA AT B
14 EHE Bz ed Hyden(1959)9] Her
i EEY MESFERT L4 BEUEA K
o] f&MAKIA RNAe] EMEi-t BEjsg o ofd
g8 A 2e BEHECT ARD WS ®Byddd
= Gaito(1961) & 780l &, BE k3o HED &
i) #iEe] = sted, o] = DNA, RNAS| BEEY,
BEEY ofv xB FFIBMLd EE ¥z g,
Briggsst Kitto(1962) = 2.3 % #% RNA9 Ap] #
mE o] —Ee B = BEH K] #HE =¥ induction
#e 239 . =3 Cameron (1961)2 RNASL #&
A 2: #@iFkR EALE BEREDPREES BREIAL,
—3e] ®B¥Ee BETY #HE(transcription), W

(translation) €& &% e % HiERAQ Actinom-
ycin D(Nakajima 1969), cycloheximide(Cohen & Baro-
ndes, 1968) =& puromycin(Flexner, 1963)& &M
Hons BEN R T Tk BEkde nzd
Ak

%4 Cornings} John(1961)-& HBHE®W planaria
2 FiEcd, BEISKAA, H BE UMsz —#
& RG-S FEA Z, —F- BEgTte JEA
715 RNaseZ BEGT # FHEAL A}, RNased: B
WA e BHe el dol 9lort, RNased BE
3 e FTiBol &AL B =, McConnel(1962)
< PMHF W+ planaria?] extract® FFwA - pla-
nariac] SAFo 24 o] EHKIE #idslgdz,
Zelman(1963)& = #yEe] w2 RNAY & &gl
uteld EEHERYO e RNAY B #E2A W
S BES BEHE AAEe] HEAAGD el

¥ Zemp(1967) & WA uridine mousefficl
AR, BBL AA, uridineo] BERAH RNAS
Fol Ao Bolsle L BMse RERAA
#EgE Y ok uridinee] &SBEE &o) HETE #BED
del, o)L uridined F2 MEMILS ribosomal RNA.
%= nuclear RNAZ #ifigd 2 @Zmstgedl, oH &%
3] diencephalon® =z F¥ 27 o) EXsA AE= &
ol & BESH

ozt AL o BEEAA ksl HRAI=
e]®] g RNA &REmME < 15—307H Aol &E
= 9.} (Zemp, 1967). 53] Machlus9l Gaito(1961) =
BRNHEA D B FAse, DNAS RNAE Hiisth
o hybridization W2 s+l BEINSBNA RER
= g A2 ¢ RNAY 6K & #@Esad

ol @ % M =g RNAdl olste] Altmans} Das(1966)
EAze BB K3 ¢ B2, 53 Hydén
#} Lange(1970)%= hippocampus #firel BEIIHOZ
o) gtel 100% %8 (NH):S0.2E EMiFs A 4& 4
24 E[EC A49 & »ziz oF S—1002 #
£3s o S—100EEEe] o 28R #ied - HER
s

ol g o stA] WK FW] ATdE FHystz
Bl REEREY EEdE M= &I xKEIL
= P ex, EEel WE H3e Griffith(1966) &
ZEPRR (Two-Gate hypothesis)& WA 9 fEstigH
9 HEHEKMEAS Bl 76 od HEe] BE
oz el BHATE BHRE N4 A Bogoch
5(1968) 2 EEMIRR (sign-post hypothesis) & F4




—#b« @ - % EAWMR] RNase ¥ RNase inhibitore] o3+ H@i—

e BEYIF KE S HERER HaEd MRl
Azol AR Folst 42 MEARE MRE2
A kel Aot BHRES WA= #30d. = Jacod
-2k Monod(1961) = el & /7, 48 MRS Md
SRE# A DNARREES) MR MEZMEAY 98 in-
duction ¥ repressions| o] A }E F3¢ Hr =
B 9H 32, Grifithsl Mahler (1969)+ DNABNE: S —if-}
methyl {bg 2 24 FEifel Bt 5 HH EEN.

med FEe BEERES REdzR de BhY
—Hoz HFEAMEMR WEEHERS Tz, o
B4 |fo 2 Hate ARKXHES R RNASGEO
FESA BAod € BERQ on (Table 1), =% |3
T SERMERS wil7 489 alk. RNaseiFi:< 3
T HR, oz BEASHE S & HHEA alk, RNasel®
ol Wi ¢ #xsdd.

4, alk. RNase:= ffEAel HHERESS, M
HEANA EEAES —fEclstz 425 £ RNase in-
hibitorsl #aFezM KiE#ibs ol 94, o RNase
inhibitorE alk. RNases} 23] SHEEBRE = Hik
A EEEStel 2 fRRol #HE = (Little 1970).

=% E#EANe polyribosome S-& REES
RNasez wwiqfe} REERMA o] 211 o7]¢] RNase
inhibitor% {ez #LwE(Lsl =2 mRNA 39 &F
{eel FEG #ES 2= A o2 A 7E o (Roth 1954).
)% inhibitor/RNase el =2} cytoplasm RNASE
o] Wy 3, 7 Ml G245 E catabolisme] RO
a2 - qr of] 2, RNase-inhibitor systeme] %
ELRFEER THE o] Yoh(E - #, 1974).

o) 21 & alk. RNased] BEEER) #¥ R+ Table
2004 2 uhe} Po] BAERS £ NE FoAH =
% % RNaseffiio]l WA & BES BEERA o
3t RNase inhibitorz} 453 #8051 #4)wreol RNase
kel o=l = 3 Ao, alk. RNaseH# ¢ B
FERHE: FARBERBcz: 478 9wY & gl
}.

221} pancreatic RNaseS J## homogenates] ¥
Bnste) @isEste] B #H alk. RNasefFfiko] BEH%ED
#BAA 4L BAERe=2 RE alk. RNase inhib-
itors] #IHE TR ERHe ok 27 g4 8
R 43 BITHERBAES BRE Aoz —&
+ FEH RNASRY HLd Addz 2 4 gew,
2 RNAZES WoE BAEHH K¥ alk. RNase
FEES Emd A% o B BAY 4 sidz
£t

- i

HERE T gle] & 200gmA =2 Sprague-Dawleyrs
Flol BAMRA00V. AC, 2sec) S Fol AR EMR
A BER(DNA, RNA), ZEHESES #{kd alk, RNase
HEES BEEd s Fe RS dah

1. BAGES € & AaFAKRES DNAZE, &
BEEEY #Mte B8R Zadrl

2. BRAIEEES] RNABRAELS ERER K3
o Befel =t BRELs E ERE 2ed

3. HRKHERS) M alk. RNaseifi:2 BRER
+ & HiE, HipElglen, o] @M alk. RNaselfi:s)
Eine THE®R] alk. RNase inhibitorE 4Tz
A BEEEE MEfRe =z REdlod Fo, o] 2§ RNase-
inhibitor systemd] ®{L7} BEERo R R E
THERTEAES &3y BE-T 2 4 dde wik
#E 2 F9d.

ABSTRACT

Effects of the Electroconvulsive shock on

the Activities of Alkaline Ribonuclease

and Ribonuclease Inhibitor in the Cerebral
Tissues of Albino Rats

Sang Chul Park, Sang Sup Choi and
Ki Yung Lee

Department of Biochemistry, College of Medicine
Seoul National University

Studies were conducted on the effects of electrocon-
vulsive shock (100V, A.C. 2 sec, transaurally) upon
the contents of DNA, RNA, protein and the activities
of alk. RNase inhibitor in the cerebral tissues of the
albino rats. The contents of DNA and protein were not
affected, but those of RNA were decreased significantly
after the ECS. And the activities of free alk.RNase were
increased, while those of total alk. RNase were not
increased after the ECS., This fact may suggest that
the alk. RNase inhibitor might be vulnerable to ECS,
and the alteration of RNase-Inhibitor system could
be involved in one of possible biochemical mechanisms

for the retrograde amnesia induced by ECS.
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