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group of 6 mice was measured  s imul taneous ly  in t he  same 
ac t iv i ty  cage for a per iod of 3 h af ter  t h e y  were given 
saline, i.p. Dur ing  the  same t ime  on the  n e x t  day,  t h e  
same mice were given D-amphetamine ,  5 mg/kg,  i.p. 
before  the i r  ac t iv i ty  was  measured  again. The number s  of 
b e a m  in te r rup t ions  regis tered  on the  impulse  coun te r s  
were recorded every  30 min.  No o the r  ac t iv i ty  was allowed 
in the  room dur ing the  t e s t ing  period.  A m p h e t a m i n e  was  
dissolved in saline jus t  pr ior  to  injection.  

Results" and discussion. The s t imula t ion  of locomotor  
ac t iv i ty  of ob/ob and  normal  mice by  a m p h e t a m i n e  is 
shown in F igure  1; t h a t  of db/db and  normal  mice  is 
p resen ted  in  F igure  2. The basal  ac t iv i ty  of b o t h  oh~oh 
and  db/db mice was m u c h  lower t h a n  t h a t  of the  corre- 
sponding  normal  mice. I t  should be po in t ed  out  t h a t  th is  
difference is p robab ly  no t  only  due to  t he  difference in 
b o d y  weight  b u t  also due to  t he  difference in the  in ter-  
act ions  among  mice. In  our previous  s tudy  ~, only  1 mouse  
was t e s t ed  a t  a t ime  in order  to  avoid in te rac t ions  among  
mice. In  t he  p resen t  s t u d y  the  effect  of a m p h e t a m i n e  
over  a per iod of 3 h was moni tored ,  mak ing  i t  imprac t ica l  
to  t e s t  each mous  e separate ly .  

The response  of b o t h  ob/ob and  db/db mice to  a m p h e t -  
amine  is b e t t e r  t h a n  t h a t  of normal  mice of the  same s t ra in  
when  the  da t a  are expressed on the  basis  of pe rcen tage  of 
the  basal  level. This  indica tes  t h a t  t he  cen te r  t h a t  regula tes  
m o t o r  ac t iv i ty  in these  mice is no t  defect ive.  This  observa-  
t ion  is compat ib le  w i th  our previous  conclusion t h a t  in 
these  mice, there  is no genet ic  pred ispos i t ion  for inac t iv i ty  
and  t h a t  i nac t iv i ty  in these  mice is secondary  to  obes i ty  ~. 

Zusammen/assung. Die motor i sche  Aktivit~Lt yon  
genet isch obesen (ob/ob) und  d iabe t i schen  (db/db) M~usen 
wurde  dureh  D-Amphe tamin  s ta rker  ges te iger t  als bei  
normalen  M~Lusen, wobei  das R e g u l a t i o n s z e n t r u m  fiir die 
motor i sche  Aktivit~Lt i n t ak t  zu sein scheint .  
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Mutagenecity in the Mal Regions of Escherichia 

N-methy l -N ' -n i t ro -N-n i t r0soguan id ine  (MNG) is a 
powerful  m u t a g e n  for several  k inds  of bac te r ia  ~-~. 
ADELBERG et al. 2 have  repor ted  t h a t  t r e a t m e n t  of cells 
in Tris-Maleate (TM) buffer  ins tead  of a b r o t h  reduced  the  
le thal  effects of MNG w i t h o u t  reducing mutagenec i ty .  
OLMEDO and HAI~AWALT ~ found t h a t  bac te r ia  are equal ly  
sensi t ive to  MNG mutagenes i s  w h e t h e r  grown in min ima l  
or complex  med ium.  The p re sen t  inves t iga t ions  were 
unde r t aken  to  f ind  the  re la t ive  efficiency of MNG as a 
mu tagen  for E. eoli, w h e n  used in g rowth  media  and  var ious  
buffers.  Fo rward  mu ta t i ons  f rom the  ab i l i ty  to  f e rmen t  
mal tose  (Mal+) to  inabi l i ty  (Mal-) were examined .  

Materials and methods. Stra in  B251 of E. coli, a Mal+ 
der iva t ive  of s t ra in  t3 (gift of Dr. A. ARBm~)5, w a s  used 
th roughout .  The med ia  used have  been previous ly  
described~,L The bac te r ia  were  grown ove rn igh t  in 
d i f fe rent  media  (J.N. or DM or DM-maltose) ,  d i lu ted  
1:25 in 5 ml  of fresh medium,  and  t h e n  incuba ted  unt i l  
log phase  (~-, 5 • l0 s viable cells/ml) was reached.  Only cells 
ill log phase  of g rowth  were used.  Cells were centr i fuged,  
washed,  and resuspended  in t he  app ropr i a t e  m e d i u m  
for the  t r e a t m e n t  w i th  MNG. MNG was used a t  a con= 
cen t ra t ion  of 50 ~g/ml. Mal m u t a n t s  were visual ized by  
spreading  the  t r ea t ed  bacter ia l  suspens ion  on Penassay-  
t e t r azo l ium m e d i u m  (TTC), supp l emen ted  wi th  mal tose  6, 
and confirmed,  af ter  reisolation,  by  the i r  inabi l i ty  to  
grow on min imal  (DM) * mal tose  plates,  t hough  t h e y  were 
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coli 

Survival and mutagenesis ~ 

Treatment in Time of Survival Maltose negative 
(MNG-50~zglml) treatment fractions mutantsper 1000 

(mill) survivors 

DM-glucose 

J.N. Broth 

Phosphate-buffer 
(DM) 

Tris-buffer 

Citrate-buffer 

Before MNG 
addition 1.1 • 109 1.7 
Immediatelyafter 2.8 • 10 -1 8.8 
15 after 4.4• 10 -s 55.3 
30 after 2.6 • 10 -7 50.3 

Before MNG 
addition 3.6 • 109 0.76 
Immediately after 1.3 • 10 -1 -- 
15 after 2.4• 10 -a 29.1 
30 after 1.3 • 10 -~ 42.8 
60 after 3.0 • 10 -5 46.8 

Before MNG 
addition 5.8 x 108 -- 
Immediately after 6.3 • 10 -1 9.3 
15 after 3.3 • 10 -~ 20.3 
30 after 7,5 • 10 .5 30.1 
60 after 3.7 • 10 -5 89.8 

Before MNG 
addition 2.1 • 105 -- 
Immediately after 3.5 • 10 -1 -- 
15 after 1.1 x 10 -1 9.0 
30 after 2.0 • 10 -9 20.9 
60 after 1.3 • 10 -9 21.3 

Before MNG 
addition 4.2 • 108 -- 
Immediately after 4.3 x 10 -I 4.3 
15 after 1.3 • 10 -2 27.7 
30 after 3.6 • 10 -a 32.8 
60 after 3.3 x 10 -4 60.0 

Mean of 3 replications. 
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ab le  to  grow on m i n i m a l  glucose p la tes .  Tile m e t h o d  for 
t r a n s d u c t i o n  ha s  been  descr ibed  b y  CI~UNG a n d  GREEN- 
BERG 8. 

Results and discussion: O b s e r v a t i o n s  conce rn ing  s u r v i v a l  
a n d  m u t a t i o n  f requencies  for  ma l to se  nega t i ve  m u t a n t s ,  
u s ing  M N G  in d i f fe ren t  m e d i a  a n d  for  va r ious  t i m e  in ter -  
vals ,  are  s u m m a r i s e d  in t h e  Table .  Accord ing  to  these  
resul ts ,  we f ind  t h a t  t h e  f r ac t ion  of cells s u r v i v i n g  decreases  
whi le  t h e  m u t a t i o n  f r equency  increases  w i t h  d u r a t i o n  of 
t r e a t m e n t  in  all  t h e  med ia ,  a n d  t h a t  t he  r a t e  of m u t a -  
genesis  is close to  i t s  o p t i m u m  in b o t h  b r o t h  a n d  DM- 
glucose w i t h i n  30 rain,  whi le  in  buffer,  i t  is r eached  a t  
60 min .  Th i s  impl ies  t h a t  M N G  takes  a l m o s t  twice  t h e  
t i m e  to a t t a i n  o p t i m u m  eff ic iency in  non - g r ow i ng  media ,  
than in  g rowing  med ia .  

Mal  m u t a n t s  are  rea l ized  b y  m u t a t i o n s  a t  t w o  loci, 
malA a n d  maIB. Class i f ica t ion of these  m u t a n t s  as 
malA or malB was done,  whi le  Pe r fo rming  these  exper i -  
men t s ,  b y  t r a n s d u c t i o n a l  s tud ies  since t h e  p h e n o t y p i c  
express ion  of these  m u t a n t s  are  ind i s t ingu i shab le .  The  
m u t a n t s  w h i c h  were able  to  r e c o m b i n e  w i t h  A B 3 2 5  
(malA) a n d  were u n a b l e  to  r e c o m b i n e  w i t h  P A M 2 0 1  
(malB) t o  g ive  Mat+ were cons idered  to  be  malB. The  
inverse  was  t r u e  for  t hose  cons idered  to  be  malB. I t  was 
f o u n d  t h a t  t h e  loci were  a l m o s t  equa l ly  affected.  

The  r e su l t s  o b t a i n e d  in t h e  p r e s en t  s t u d y  ind ica te  t h a t  
M N G  t r e a t m e n t  is m o s t  ef fec t ive  for  m u t agenes i s  in  
DM-glucose m e d i u m  p r o b a b l y  because  glucose ac t s  
i m m e d i a t e l y  p r o v i d i n g  a n  e x t r a  source  of ene rgy  wh ich  
increases  t h e  r eac t i v i t y .  On t h e  o t h e r  h a n d ,  no  Mal  
m u t a n t s  were r ecovered  i m m e d i a t e l y  a f t e r  t r e a t m e n t  in  
J .N.  b r o t h ,  i n d i c a t i n g  t h a t  i t s  m u t a g e n i c  ac t iv i t i e s  are 
reduced.  The  s lowed down  a c t i v i t y  of M N G  in t h i s  
comple t e  m e d i u m  could be  due  to  t h e  complex  n a t u r e  of 
t h e  b ro th .  A m o n g  t he  buffers ,  t h e  t r e a t m e n t  g iven  to  

cells in  TM buffer  was  leas t  effective,  p r o b a b l y  due  to  
t he  slow r a t e  of g r o w t h  of t he  cells. I t  was  obse rved  t h a t  
t h e  ef fec t iveness  of M N G  was  n o t  a l t e r ed  b y  t h e  m e d i u m  
in  w h i c h  t h e  cells were  g rown p r io r  to  t r e a t m e n t .  However ,  
i t  was  d e p e n d e n t ,  b o t h  as a k i l l ing a n d  m u t a g e n i c  agent ,  
u p o n  t he  t y p e  of m e d i u m  in w h i c h  t h e  t r e a t m e n t  was  
given,  i t s  cons t i t uen t s ,  t h e i r  i n t e r a c t i o n  w i t h  M N G  and  
t he  r e l a t ive  r a t e  of g r o w t h  of t h e  cells. The  resu l t s  do n o t  
ind ica te  a clear  cor respondence  b e t w e e n  M N G  l e t h a l i t y  
a n d  mutagenes i s .  The  i m m e d i a t e  r e a c t i v i t y  of t h i s  
m u t a g e n i c  a g e n t  suggests  t h a t  a b r e a k d o w n  p r o d u c t  of 
d i a z o m e t h a n  4 is no t  t h e  p r inc ipa l  a g e n t  invo lved .  M N G  
itself  is p r o b a b l y  exe r t i ng  d i rec t ly  b o t h  l e tha l  and  m u t a -  
genie  effects on  t h e  ceils. F u r t h e r  de ta i l s  a b o u t  t he  n a t u r e  
of M N G  ac t ion  wiI1 be  p u b l i s h e d  alsewhere.  

Rdsumd. L'eff icaci t6  de la n i t r o soguan id ine  (MNG) 
d a n s  d i f f6rents  mi l i eux  de cu l tu re  e t  t a m p o n s  a 6t6 
6tudi6e. Les  r6su l t a t s  o b t e n u s  m o n t r e n t  q u ' a v e c  le 
t emps ,  la f r ac t ion  de cellules s u r v i v a n t  au  t r a i t e m e n t  
d i m i n u e  p r o g r e s s i v e m e n t  alors  que  la f r6quence  de  
m u t a t i o n  a u g m e n t e  d a n s  tous  les mil ieux.  L ' a c t i v i t 4  de 
ce t  a g e n t  a t t e i n t  u n  m a x i m u m  d a n s  le mi l ieu  DM- 
ghleose l a n d i s  qne  dans  le t a m p o n  TM elm est  ~ son  plus  
ba s  n ivean .  
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Preparation of Virus-Like Particles of DNA-IgG 

A n a t u r a l  way  to  i n t r o d u c e  nucleic  acids in to  t he  genome 
of a cell is b y  m e a n s  of vi ruses .  I t  is k n o w n  t h a t  on  t h e  cell  
m e m b r a n e s  of t i s sues  suscep t ib le  to  v i rus  in fec t ion  t h e r e  
are  specific r ecep to r  sites.  T he  v i rus  par t ic les  get  f ixed  to  
these  r ecep to r  s i tes  - p r o b a b l y  b y  m e a n s  of s e c o n d a r y  
forces of t h e  same  t y p e  t h a t  are  i n v o l v e d  in  t h e  t e r t i a r y  
s t r u c t u r e  of p ro t e in s  a n d  in a n t i g e n - a n t i b o d y  in ter -  
ac t ions  - a n d  f ina l ly  p e n e t r a t e  i n to  t h e  cell b y  p inocy tos i s  1. 

�9 Th i s  p h e n o m e n o n  sugges ted  to  us  a m e t h o d  to  i n t roduce  
genet ic  m a t e r i a l  in to  cells of specific t i ssues :  to  p r e p a r e  a n  
inc lus ion  complex  b e t w e e n  D N A  a n d  pro te in ,  us ing  D N A  
e x t r a c t e d  f rom a t i ssue  t h a t  ha s  a des i rab le  genet ic  
cha rac t e r i s t i c  a n d  i n t r o d u c e  i t  to  t h e  homologous  t i ssue  of 
a n o t h e r  a n i m a l  t h a t  lacks  t h i s  charac te r i s t i c .  T he  p r o t e i n  
necessa ry  to  cover  a n d  p r o t e c t  t h i s  D N A  should  h a v e  t h e  
speci f ic i ty  for  t h e  t i ssue  chosen  as t a r g e t ;  we chose a n  
i m m u n o g l o b u l i n  (IgG) p r e p a r e d  b y  i m m u n i z i n g  a n i m a l s  
w i t h  l i popro te ins  of t h e  m e m b r a n e  cells of t h e  t a r g e t  
t issue. W e  also used  one of t h e  f r a g m e n t s  of th i s  IgG 
o b t a i n e d  b y  p a p a i n  t r e a t m e n t  (Fab).  Our  a p p r o a c h  
requi res  t h a t  t he  c l a t h r a t e  should  be  fo rmed  w i t h  t he  D N A  
as core  of t h e  par t i c le  a n d  t h e  I gG  or F a b  p ro t e in s  as 
capsomers .  I n  t h i s  p a p e r  we p r e s e n t  some of our  resul ts ,  
wh ich  were  p a r t i M l y  p r e s e n t e d  p rev ious ly  a t  2 mee t ings  2, 3. 

Material and methods. P r e p a r a t i o n  of DNA.  I t  was  
p r e p a r e d  a f t e r  SZYBALSKI a n d  SZYBALSKA 4 us ing  razored  
sk in  of b l ack  rabb i t s .  T he  f ina l  pu r i f i ca t i on  was a t t a i n e d  
b y  m e a n s  of agarose  co lums t y p e  t3io-Gel A-15 M a n d  
Bio-Gel  A-150 M. 

L ipopro te ins .  T h e y  were p r e p a r e d  b y  e x t r a c t i n g  razored  
sk in  of whi t e  r a b b i t s  - p rev ious ly  homogen i zed  in  a U l t r a -  
T u r r a x  homogen ize r  - w i t h  0.8 2 9 / p o t a s i u m  t h i o c y a n a t e ,  
s t i l t i n g  30 ra in  a t  4~ The  m i x t u r e  was  cen t r i fuged  f i r s t  
a t  2,500 g to  s epa ra t e  t h e  gross par t ic les  a n d  t h e n  a t  
105,000 g to  s e d i m e n t  t he  l ipoprote ins .  B o t h  cen t r i fnga -  
t ions  were pe r fo rmed  a t  0~ The  t h i o c y a n a t e  was 
e l i m i n a t e d  b y  d ia lyz ing  aga in s t  NaC1 0.8 M p H  7.0 a n d  
t h e  l ipopro te ins  were k e p t  a t  5 ~ in  t r i t o n  X-  100 0.001 M 5. 

P r e p a r a t i o n  of an t ibodies .  The  l ipopro te ins  mixed  w i t h  
comple t e  F r e u n d ' s  a d j u v a n t ,  were i n j ec t ed  weekly  to  a 
goat .  The  IgG  was o b t a i n e d  a f t e r  KENDALL ~, a n d  i t  
was  k e p t  f rozen a t  - -  23 ~  in 0.15 M sal ine solut ion.  

P r e p a r a t i o n  of t h e  c l a t h r a t e  D N A - I g G .  I t  was  p r epa red  
b y  m i x i n g  DNA,  p rev ious ly  pur i f i ed  as descr ibed,  wi t t l  
I g G  a t  a r a t i o  of 1/312, b o t h  subs t ances  d issolved in  
0.15 M NaC1. The  m i x t u r e  was  d ia lyzed  vs  sod ium c i t r a t e  
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