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Purification of Ribonuclease Inhibitor from Pi~, 
Cerebral Cortex 

I t  is now well  known f rom the  exper iments  of HYDI~N 
and his group1 t h a t  R N A  m a y  p l a y  i m p o r t a n t  roles in 
the  brain funct ion.  F r o m  this labora tory ,  several  papers  ~-a 
on the  bra in  R N A  were prev ious ly  publ ished,  for example ,  
on r ibonuelease  (RNase)  of  the  ra t  bra in  t issue and the  
incorpora t ion  of C14-orotic acid in to  R N A  of r abb i t  b ra in  
in v lvo  and in vi t ro.  

I n  the  course of the  studies on r a t  b ra in  RNaffe, i t  was 
found t h a t  the  supe rna t an t  f rac t ion  of the  r a t  bra in  
tissue inhibi ted the  R N a s e  ac t i v i t y  of bra in  microsome 
and mi tochondr ia ,  and  this  inhib i tor  was purif ied abou t  
80 fold. However ,  fu r the r  pur i f ica t ion  was no t  carr ied 
out. F u r t h e r m o r e  i t  was found t h a t  the  polysomes  f rom 
ra t  bra in  were s tabi l ized by  the  addi t ion  of RNase  in- 
h ib i tor  f rac t ion f rom pig bra in  t issue 5. The  present  
repor t  describes t h e  evidence  of RNase  inhibi tor  in t he  
pig bra in  tissue supe rna t an t  and pur i f ica t ion  of this  
inhibi tor .  R N a s e  inhib i tor  was d iscovered in ra t  l iver  
supe rna tan t  by  R o r ~  6 and purif ied by  SHOgTMAN 7,s. 

R N A  was puri f ied f rom yeas t  R N A  of the  Nu t r i t i ona l  
Biochemica l  Corpora t ion  by  a modi f ica t ion  of the  phenol  
method,  Pancrea t i c  c rys ta l l ine  RNase  was S igma product .  

The  me thods  for assay of RNase  and RNase  inh ib i to r  
were as follows: t he  reac t ion  mix tu res  conta ined  in a to ta l  
vo lume  of 0.8 ml :  0 . 0 3 M  verona l  buffer  (pH 7.8) 0.3 ml, 
RNase  solut ion (0.2 #g, 0.1 p.g, or  0.05 /~g) 0.1 ml,  1~/o 
R N A  solut ion 0.2 ml,  inh ib i to r  solut ion (or bra in  super-  
natant)  0.1 ml,  and redist i l led wa te r  0.1 ml. Af te r  buzzing,  
the  tubes  were incuba ted  in a wa t e r  b a t h  of 37 °C for 
30 rain, The  react ion was s topped  by  the  add i t ion  of  
0,8 ml of acid e thano l  (1N HC1 in 76~/o ethanol) .  Af te r  
the  tubes  were kep t  in the  cold r o o m  for  1 h, t h e y  were 
centr i fuged at  3000 rpm for 10 rain. An a l iquo t  (0.2 ml) 
of each clear supe rna t an t  was di lu ted 20 fold in wate r  
and then  the  absorbance  a t  260 n m  was de termined .  1 
uni t  of RNase  inhibi tor  was expressed according to ROTH. 

The  pur i f ica t ion  of  t he  RNase  inh ib i to r  f rom pig  b ra in  
was as follows: p ig  brains were qu ick ly  b rough t  in an  ice 
j a r  f rom the  s laughte r  house and cerebrM cor tex  separa ted .  
The  cerebral  cor tex  was homogenized  in 2 vo lumes  of 
0 . 2 5 M  sucrose solut ion for abou t  3 rain and t h e n  this  
homogena t e  was cent r i fuged a t  105,000 g, for 90 rain to  
yield t he  bra in  s u p e r n a t a n t  fract ion.  Th is  supe rna t an t  
f ract ion conta ined  the  R N a s e  inhibi tor .  F u r t h e r  pur i f ica-  
t ion  procedures  of R N a s e  inhib i tor  b y  D E A E  cellulose 
co lumn c h r o m a t o g r a p h y  and  h y d r o x y l a p a t i t e  co lumn 
c h r o m a t o g r a p h y  were  s imilar  to those of SHORTMAN. AS 
the  th i rd  s tep of purif icat ion,  a Sephadex  G-100 gel 

Fig. 1. Disc electrophoretic pattern of the purified RNase inhibitor 
(90/lg protein} from pig cerebral cortex. 

Purification of the RNase-inhibitor of the pig cerebral cortex 

Fractions Total Total Protein Specific 
volume units (mg) activity 
(ml) (units/rag 

protein) 

Purifi- 
cation 

(1) Homogenate 

(2) Supernatant 

(3) 3 most active frac- 
tions from DEAE- 
cellulose chromato- 
graphy 

(4) 3 most active frac- 
tions from hydroxy- 
lapatite chromato- 
graphy 

(5) 3 most active frac- 
tions from Sephadex 
G-100 gel filtration 

(6) The most active 
fraction from 
Sephadex G-100 gel 
filtration 

0.027 

80 104 880.0 0.I1 

12 72 85.0 0.86 

1 

4 

32 

9 63 3.9 16.2 610 

7.5 59 0.8 74.0 2810 

2,5 42 0,25 170.0 6400 

Fig. 2. Densitometory (Joyce double beam microdensitometer) of 
the electrophoretic pattern in Figure I. 
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f i l t ra t ion was carr ied out.  The  3 fract ions f rom the  
h y d roxy l apa t i t e  co lumn hav ing  the  h ighes t  inh ib i to r  
ac t iv i ty  were combined,  and E D T A  was added  to  give a 
final  concen t ra t ion  of 0.001 M.  This  f ract ion was concen- 
t r a ted  to  abou t  1.5 ml in Visking t u b e  using Sephadex  
G-25, and fed into  the  Sephadex  G-100 co lumn ( 1 - 6 0  
era). The  co lumn was deve loped  wi th  the  phospha te  
buffer  (NaCI 0 .15M, E D T A  0.001M, and po tass ium 
phospha te  0.01 M p H  6.4). The  ra te  of e lut ion was abou t  
15 ml/h.  The  e lut ion was col lected in 3 ml  f ract ion and 
assayed, 

An  analysis  of  t he  resul ts  of the  pur i f ica t ion  procedures  
of R N a s e  inhib i tor  f rom pig cerebral  cor tex  is shown in 
the  Table.  Specific ac t iv i ty  of the  mos t  ac t ive  f rac t ion 
f rom Sephadex  G-100 gel f i l t ra t ion was purif ied about  
6500 fold and pure r  than  the  sample  f rom l iver  by  
SHORTMAN. Some proper t ies  of t he  mos t  ac t ive  RNase  
inh ib i to r  f ract ion are  as follows. This  f rac t ion was colour-  
less and clear. The  prote in  concen t ra t ion  was abou t  100 
/~g/1.0 ml, and R N A  concen t ra t ion  was lower than  1 
#g/ml .  No ca rbohydra te  was found by  the  Molisch reac- 
t ion.  No hexosamine  was de tec ted  by  Ehr l i ch  test .  No 
hepar in  was de tec ted  by  the  to luidin  blue test .  Inh ib i to r  
was labil  /or  hea t ing  and no t  dialyzable.  The  UV-  
absorpt ion  spec t rum of this ac t ive  inhib i tor  f rac t ion 
showed m a x i m u m  absorp t ion  peak  a t  280 nm. F igure  1 
shows Disc e lec t rophore t ic  pa t t e rn  of the  mos t  purif ied 
R N a s e  inhib i tor  fract ion.  Dens i tomet r ic  es t imat ion  of the  
e lec t rophore t ic  pa t t e rn  t aken  wi th  Joyce  double-beam 
recording mic rodens i tomete r  is also shown (Figure 2). 
The  ma jo r  band represented  about  80-85% of to ta l  
protein.  The  p re incuba t ion  of this inhib i tor  wi th  s t rep to-  
myces  pro tease  and t ryps in  reduced the  ac t i v i t y  of in- 
hibi tor .  No loss of a c t i v i t y  was found by  freezing (-- 20 °C) 
of  this pur i f ied inhib i tor  for more than  2 months .  Also no 
loss of a c t i v i t y  was observed by  storing for 2 weeks a t  
0 -4°C.  The  low concen t ra t ion  of PCMB (1 • 10-eM) in- 
ac t iva t ed  the  inhib i tor  and was largely reversed by  
cys te ine  (1 • 10-3d~ r) sugges t ing  the  role of S H  group in 

RNase  inhibi tor .  This  1RNase inh ib i to r  did no t  h a v e  any  
effect on the  RNase  TI  9. Such proper t ies  suggested t h a t  
this  RNase  inhib i tor  migh t  be an acidic pro te in  hav ing  
the  molecu la r  weight  of abou t  60,000, in considera t ion  of 
the  e lu t ion  ra te  f rom Sephadex  G-100. 

The  possible physiological  funct ion  of this  R N a s e  in- 
h ib i to r  in the  prote in  biosynthesis  of t he  bra in  t issue 
was repor ted  in a separa te  paper  5. The au thors  in tend  to 
t ry  fu r the r  purif icat ion.  A detai led account  will be 
publ ished la ter  10 

Zusammen[assung. Der  nat i i r l iche R ibonuc lease -Hemm-  
stoff aus Schweinsgrosshi rnr indengewebe konnte  mi t  
DEAE-Cellulose-Chromatographie, Hydroxy lapa t i t -Chro -  
ma tog raph ie  und  Sephadex  G-100 Gel -F i l t r a t ion  ca. 
6500fach gereinigt  werden.  Der  gereinigte  R N a s e - H e m m -  
stoff  zeigte  eine H a u p t b a n d e  (etwa 80-85% des Tota l -  
eiweisses) und einige kleinere Bande  bei der  Po lyacry l -  
amid-Gel-Elec t rophorese .  Un te r suchungen  fiber die N a t u r  
dieses Hemmsto f f s  werden  weitergefi ihr t .  
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E f f e c t s  o f  f l - I n t e r n a l  (pa2) I r r a d i a t i o n  o n  t h e  

5 - H T  C o n t e n t  o f  C N S  L e v e l s  x 

I t  is known t h a t  t h e  CN S is a h ighly  radiosensi t ive  tissue, 
as p roved  no t  only  f rom the  histopa, thologicat  and neuro- 
physiological  bu t  also neurochemica l  s tandpoint .  As to 
the  last,  one of the  most  i m p o r t a n t  aspects is the  one 
concerning the  centra l  neuro t ransmi t te rs ,  e.g. ACh 
(EGANA~'3), GABA,  L-noradrenal in and 5-HT. In  recent  
years  several  au thors  have  repor ted  effects of i r rad ia t ion  
on the 5 -HT con ten t  of the brain:  ERSHOFF et  al. 4 do not  
f ind s ignif icant  5 -HT var ia t ions  af ter  X-  and y-whole 
body  exposure  as compared  to un t rea ted  pair-fed cont ro l ;  
however ,  the  values  of these  groups are lower than  those 
of un t r ea t ed  ad  l ib i tum fed controls.  RANSON et  al. 6 
c o m m u n i c a t e  a s ignif icant  descent  of  5 -HT of ra t  hypo-  
tha lamus  af te r  X- i r radia t ion .  SPECK s verif ies a decrease 
of bra in  5-HT, fol lowing high dose exposure  wi th  a sub- 
sequen t  r ecovery  a t  48 h. RANDI6 et  al. 7,8 found t h a t  a 
900-4000 r whole body  i r radia t ion  produces  so s ignif icant  
changes ;  h igher  doses increase 5 - H T  concen t ra t ion  of 
ra t  brain.  All  t h e  a forement ioned  results  refer  to whole 
bra in  (RENSON et  al. ~ excepted)  and use whole body  
exposure.  We  are no t  ~cquain ted  wi th  publ icat ions  on 

results  of fl-internal i r radia t ion and the  effects a t  diverse 
CNS levels. In  addi t ion,  the  fl-internal exposure  con- 
s t i tu tes  a d is t inct  radio-energy absorp t ion  compared  wi th  
the  X-  or  y-whole body  one. So the  analysis  of the  ex-  
posure effects a t  different  CN S levels allows us to examine  
this  p rob lem in more specific brain areas in which 5 -HT 
has a par t icu lar  neurochemica l  significance, e.g. hypo tha l -  
amus,  mesencepha lon  etc. 
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