
15.5.1973 Specialia 571 

o u t p u t  in gastr ic  f is tula ra ts  (Figure). The inh ib i t ion  was 
a p p a r e n t  a l ready  dur ing  the  f irs t  h af ter  the  in jec t ion  and  
las ted for a t  least  4 h. Af te r  2 in ject ions  of DGL the  his t i -  
dine decarboxylase  ac t iv i ty  and  serum gastr in  level were 
s ignif icant ly  increased in normal  b u t  no t  in an t rec to-  
mized  ra ts  (Table). Our results  conf i rm those  of ANDERS- 
SON et al. 2, in t h a t  DGL inhib i t s  gastr ic  acid secret ion 
in the  rat .  However ,  inh ib i t ion  was observed wi th  a lower 
dose t h a n  repor ted  by  A~DERSSON et al. 2 (300-350 mg/kg) 
in the i r  s tudies  on 24-h pylorus- l iga ted  rats.  I t  t hus  seems 
probab le  t h a t  inh ib i t ion  of acid secret ion con t r ibu tes  to  
the  u lcerpro tec t ive  act ion of DGL. The mechanism,  by  
which  D G L  inhib i t s  acid secretion,  is unknown.  The 
p resen t  resul ts  clearly indica te  t h a t  the  inhib i t ion  is no t  
due to  suppressed  gas t r in  release or to  inac t iva t ion  of 
h is t id ine  decarboxylase .  I t  seems more  p robab le  t h a t  
D G L  exer ts  a d i rect  inh ib i to ry  effect  on the  par ie ta l  cell. 
T r e a t m e n t s  - surgical  (vagotomy) or pharmacologica l  
(atropine,  ' an t igas t r in ' )  - inh ib i t ing  gastr ic  acid secret ion 

have  previous ly  been shown to  increase h is t id ine  de- 
carboxylase  ac t iv i ty  in normal  b u t  no t  in an t rec tomized  
ra ts  ~1. Since endogenous  gast r in  p lays  an i m p o r t a n t  role 
in the  regulat ion of h is t id ine  decarboxylase  ac t iv i tyL  
the  increased enzyme ac t iv i ty  ' m a y  be expla ined  by  
increased release of endogenous  gastr in,  due to t he  ele- 
v a t e d  an t ra l  pH.  The p re sen t  f ind ing  of an increased 
serum gas t r in  level af ter  DGL s t rongly  suppor t s  th is  
hypo thes i s  t2. 

Zusammen/assung. Nachweis ,  dass  die Behand lung  m i t  
e inem deglycyrrh iz in ie r ten  Lakr izp r~para t  die basale 
S~urereakt ion bei R a t t e n  h e m m t .  E rh 6 h t e s  ant ra les  p H  
ff ihrt  zu ve rmehr t e r  Fre i se tzung  yon an t ra l em Gast r in  n i t  
bedeu t ende r  Akt iv ie rung  der  His t id indeca rboxy lase  in 
der Magenschle imhaut .  
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Histidine decarboxylase activity (HDA) and serum gastrin level in 
normal rats treated with saline or deglyeyrrhizinized liquorice (DGL) 
and in antrectomized rats treated with DGL 

Treatment HDA Gastrin 
(pmoles CO~]mg/h) (pg eqv SHG/ml) 

Normal, saline 5.2 ~= 2.3 (7) 37 ~= 3 (5) 

Normal, DGL 18.4 4- 3.8 (12) b 122 -t- 30 (5) �9 

Antrectomy, DGL 4.6 ~ 1.2 (8) 27 ~: 6 (5) 

Means :~ SEN(n). ~ 0.05 > P > 0.01 and b 0.01 > P > 0.001; 
Student's t-test. 
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Effect of Chronic  T r e a t m e n t  w i t h  Mesca l ine  upon T i s s u e  Leve l s  of the Drug  

D e v e l o p m e n t  of to lerance to bo th  the  au tonomic  and  
subjec t ive  effects of mescal ine  in m a n  was f irs t  r epor ted  
by  BALESTRIERI and  FONTANARI 1 and  la ter  conf i rmed 
by  WOLBACr~ et  al. 2. In  the  rat ,  to lerance  to mescal ine has  
been  observed  by  a n u m b e r  of workers  using a va r i e ty  of 
schedules  of r e in fo rcemen t  3-~. Al though  the  fact  of toler-  
ance to  mescal ine  is well es tabl ished,  t he  mechan i sms  by  
which  th is  to le rance  develops are unknown.  

The obse rva t ion  in a behaviora l  tes t  t h a t  pr ior  exposure  
to  a drug  produces  decreased respons iveness  to  t h a t  drug  
m a y  be expla ined  in several  ways.  In  general,  the  possible 
mechan i sms  include 1. metabol ic  tolerance,  an a l te ra t ion  
in absorpt ion ,  me tabo l i sm  or excre t ion  which reduces the  
concen t ra t ion  of drug  at  t he  t a rge t  tissues, 2. cellular 
tolerance,  a d imin ished  sens i t iv i ty  of the  t a rge t  t issue, 
and 3. behaviora l  tolerance,  changes  which  arise via com- 
pensa to ry  behaviora l  mechanisms .  The p resen t  invest iga-  
t ion  examined  the  effects  of rep iea ted  a d m i n s t r a t i o n  of 
mescal ine  upon  the  levels of t he  drug  in bra in  and  l iver  
and  in th is  way  sought  to  de t e rmine  the  role, if any, of 
a l te red  t issue concen t ra t ions  in the  deve lopmen t  of 
ro lerance to  mescaline.  

JVIaterials and methods. Female  ra t s  of CFN s t ra in  
(Carworth Farms)  weighing 120-130 g were  used to 
de t e rmine  the  effect  of p r e t r e a t m e n t  wi th  mescal ine 
(40 mg/kg;  i.p.) on t issue levels of mescaline.  Mescaline 
hydroch lor ide  was dissolved in 0.9% sodium chloride 
solution.  The dose of mescal ine is in t e rms  of the  free base. 

The t es t  group (chronic) was in jec ted  wi th  drug  and  the  
control  group (acute) received saline for 2 days.  On the  
th i rd  day  b o t h  groups received mescal ine.  R a t s  were 
killed a t  var ious t ime  in tervals  af ter  the  last  inj ect ion and  
the  concen t ra t ion  of mescal ine  in l iver and  bra in  was 
de te rmined .  In  an expe r imen t  des igned to  assess t h e  effect  
of the  b lockade  of monoamineox idase  (MAO) on the  
deve lopmen t  of to lerance  to  mescaline,  3 groups of ra t s  
were used. Groups I I  and I I I  were t r ea t ed  wi th  pargyl ine  
HC1 on days  1 t h rough  4 (day 1 : 7 5  mg/kg:  days  2-4:  
25 mg/kg).  In  addi t ion,  group I I I  received mescal ine  
(40 mg/kg) on days  3 and  4. Final ly,  all groups were  
in jec ted  wi th  mescal ine (40 mg/kg) on day  5 and the  level 
of mescal ine in t he  l iver was de t e rmined  30 min  later.  
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Conten t  ot mescal ine in bra in  and  l iver was de t e rmined  
by  the  m e t h o d s  of COHEN and  VOGEL B. Tissue (whole 
bra in  or liver) was homogenized  in a chilled War ing  
b lender  w i th  10 ml  of dist i l led water .  The homogena t e  was 
shaken  for 20 min  w i t h  25 ml  of to luene  in t he  presence  
of 5 ml of 1 N  N a O H  and  3 g of NaCI. Af ter  cen t r i fuga t ion  

Pffect of pretreatment with pargyline tIC1 on the amount of mesca- 
line in the livers of rats treated acutely or chronically with mescaline 
(40 mg/kg) 

Group n Pretreatment Treatment Liver mescaline 
[~g/g] 

I 12 None mescaline 21.8 

II 12 pargyline mescaline 54.9 

III 12 pargyline + mescahne mescaline 36.2 
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Fig. 1. Effect of acute and chronic treatment with mescaline, 40 mg/kg, 
on the concentration of mescaline in rat liver. Vertical lines indicate 
+ S.E. 

for 30 rain, 20 ml  of organic phase  was ex t r ac t ed  in 2 ml 
of 0.5 M boric acid by  shaking for 10 min.  Centr i fugat ion 
for 20 min  resul ted in separa t ion  of the  aqueous and  organ- 
ic phases.  1 ml  of t he  boric acid e x t r a c t  was  combined  
wi th  1 ml  of 0 . 1 M  borax  solut ion and  0.2 ml  of dansyI  
chloride (1 mg /ml  in acetone) and  was hea t ed  for 15 rain 
in boil ing water .  Af ter  cooling for 3 rain in ice cold water ,  
the  samples  were shaken wi th  1.5 ml  of chloroform for 
5 rain and  t t len cent r i fuged for 10 mill. The organic phase  
was read in a F a r r a n d  Ra t io  F luoromete r  a t  515 n m  af ter  
ac t iva t ion  of 365 nm.  Tissue b lanks  and s t anda rds  were 
always run along wi th  the  tes t  samples.  Concent ra t ions  
of mescal ine were expressed as vg per  g ram of t issue. 

Results and discussion. Figures  1 and  2 show the  con- 
cen t ra t ion  of mescal ine in l iver  and  bra in  a t  var ious 
t imes  af ter  a f ixed dose (40 mg/kg) of mescaline.  The 
concen t ra t ion  of mescal ine in l iver  and  bra in  w a s  lower in 
chronical ly  t r a t e d  ra ts  as compared  wi th  acute ly  t r ea ted  
ra t s  a t  all t ime  intervals .  In  b o t h  tissues, t he  differences 
were s ta t i s t ica l ly  s ignif icant  as de t e rmined  b y  factorial  
analysis  of var iance  (liver: F = 11.62; D F  1, 48; p < 0.01; 
bra in :  F = 5,02, D F  1.48; p < 0:01). 

The me tabo l i sm of mescaline-14C in the  r a t  was s tudied  
by  MUSACCHIO and  GOLDSTEIN 9. They  could account  for 
94% of an i .p . -adminis te red  dose of the  drug in the  urine 
in t e rms  of unchanged  mescal ine  and  its deamina t ed  and 
N-ace ty la ted  metabol i tes .  The p ro d u c t  of deamina t ion ,  
3, 4, 5 - t r ime thoxypheny lace t i c  acid (TMPA), represen ted  
42% of the  total .  If  the  decreased level of mescal ine in 
ra t s  t r e a t ed  chronical ly  w i th  mescal ine  is a consequence  
of enhanced  ac t iv i ty  of MAO, the  difference be tween  
chronical ly  and  acute ly  t r e a t ed  ra ts  should be absen t  or 
d iminished  when  the  enzyme is subs tan t i a l ly  inhibi ted.  
Inh ib i t ion  of monoamineox idase  by  p r e t r e a t m e n t  wi th  
pargyl ine  s ignif icant]y  (p < 0.01) increased the  levels of 
mescal ine  in l iver  (Tabte). However ,  a compar i son  of 
group II  and group I I I  indicates  t h a t  the  effect  of chronic 
t r e a t m e n t  w i th  mescal ine  is no t  abol ished by  concur ren t  
admin i s t r a t ion  of pargyl ine.  These da t a  suggest  t h a t  MAO 
or o ther  amine  oxidases which  m a y  be inh ib i t ed  by  
pargyl ine  do no t  p lay  a major  role in the  observed changes  
in t issue levels. 
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Fig. 2. Eilect of acute and chronic treatment with mescaline, 40 mg/kg, 
on the concentration of mescaline in rat brain. Vertical lines indicate 

S.E. 

Zusammenfassung. Bei chronisch  behande l t en  R a t t e n  
war  die Mesca l in -Konzen t ra t ion  in Gehirn und  Leber  
niedriger  als bei  aku t  behande l t en  Tieren. Die H e m m u n g  
der  Monoaminooxydase  d u t c h  V o rb eh an d l u n g  m i t  Par-  
gylin e rh6hte  s ignif ikant  die Mescal inmenge in der  Leber.  
Fe rne r  l iessen die U n t e r s u ch u n g en  den Schluss zu, dass die 
MAO oder  andere  Aminooxydasen ,  die d u t c h  Pargyl in  
g e h e m m t  werden,  n ich t  die Haup t ro l l e  bei  den beobach te -  
t e n  ' Ver~nderungen  in dell Gewebekonzen t r a t i onen  
Spielen. 

V. H. SETHY and  J. C. "VVINTER lO, 11 

Department o/ Pharmacology, School of Medicine, 
State University o[ New York, 122 Capen Hall, 
Buffalo (New York 74214, USA), 6 Dezember 7972. 

s I. COHEN and W. H. VOGEL, Experientia 26, 1231 (1970). 
J.M. Mus~.ccHIo and N. GOLDSTEIN, Biochem. Pharmac. 16, 963 
(1967). 

to Acknowledgments. This work was supported in part by Research 
Grant No. 15406 from the National Institute of Mental Health. 

Dr. Sethy was the recipient of a Henry C. and Bertha H. Buswell 
Research Fellowship from the S~ate University of NewYork at 
Buffalo. 

it Present address: Department of Pharmacology, Yale University, 
School of Medicine, New Haven, Connecticut 06510, USA. 


