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T r a n s f e r  o f  Induced Tolerance to Morphine and 
P r o m a z i n e  b y  Brain Hornogenate 

In t r ape r i tonea l  in ject ions  of bra in  homogena tes  or  
brain ex t rac t s  f rom morph ine - to le ran t  ra ts  h a v e  been 
repor ted  to decrease the  responsiveness of mice to mor-  
phine for more than  8 days~. As a supp lemen t  to an in- 
ves t iga t ion  on the  mechan isms  of induced to lerance  to  
p romazine  2, exper iments  h a v e  been per formed  in order  
to f ind ou t  (1) whe the r  the  t ransfer  of induced to lerance  
to morph ine  is found also when  the  t ransfer  is made  
intraspecif ical ly  (from to le ran t  mice to normal  mice),  
and (2) whe the r  induced tolerance to p romazine  can be 
t ransfer red  by  in jec t ion  of bra in  homogenates .  

3 exper imenta l  precaut ions  were considered i m p o r t a n t  : 
(1) the  test  and control  groups were ma tched  on the  basis 
of the i r  p re -expe r imen t  scores, (2) no t  pooled  b u t  indi-  
v idua l  bra in  homogena tes  were used in order  to  assess 
the i r  va r ia t ion  range, and (3) the  observers  did no t  know 
to which group each mouse belonged. The  animals  which 
were used for the  p repara t ion  of the  bra in  homogena tes  
are in t he  fol lowing called 'donors ' ,  and  those which re- 
ceived the  homogena te  inject ions,  ' recipients ' .  

Tolerance  to morph ine  was induced by  s.c. in ject ions  
of 15, 50 and 100 m g / k g  of morph ine  hydroch lo r ide /day  
to  male  NM1RI mice, each dose level  be ing  used for  1 
week. The  2 groups of cont ro l  animals  rece ived  the  cor- 
responding inject ions of saline, Af te r  this  t r e a t m e n t  the  
responsiveness to morph ine  of b o t h  the  to l e ran t  and of 
those  of t he  first  control  group was tes ted  b y  in jec t ing  
6 m g / k g  of morph ine  and  assessing the  analgesic  act ion 
by Haf fner ' s  me thod  B 30 and 60 rain a f te r  t he  inject ion,  
and the  hypo the rmic  act ion by  measur ing  the  colonic 
t empe ra tu r e  1 h af ter  the  in jec t ion  of 10 mg/kg  of mor-  
phine  2. The  animals  of the  second control  group,  which  
had no t  rece ived  even a single in jec t ion  of morphine ,  
were used as control  donors.  

The  donor  animals  were decapi ta ted ,  the i r  brains re- 
moved ,  i m m e d i a t e l y  frozen on dry  ice, and homogenized  
in a glass homogenizer .  The  brain homogena t e  f rom each 
an imal  was in jec ted  i.p. into a recipient  male  N M R I  
mouse. The  groups of recipients  had  been previous ly  
ma tched  on the  basis of t he  h y p o t h e r m i c  act ion of mor-  
phine.  The  th i rd  group received an in jec t ion  of an  equi-  
va len t  a m o u n t  (1 ml) of  saline. 

The  analgesic and h y p o t h e r m i c  act ions of morph ine  in 
the  recipients  were tes ted  as previous ly  1-5 days  af ter  the  
transfer .  

Tolerance  to p romazine  was induced similar ly,  the  dose 
used being 50 mg/kg  of p romaz ine  hydrochlor ide  dai ly 
for 3 weeks. Only the  hypo the rmic  effect  of p romazine  
was tes ted.  Otherwise,  the  procedure  was similar  to t h a t  
descr ibed above.  

F r o m  morph ine- to le ran t  donors,  12 ou t  of 15 and 3 ou t  
of 15 controls  were insensi t ive to the  analgesic act ion of 
morph ine  60 min  af ter  the  chal lenge dose. 4 f rom the  
recipients  of t h e  homogena t e  f rom the  to le ran t  animals,  
5 f rom the  controls,  and 3 f rom the  saline controls  were 
insensi t ive to the  analgesic act ion of morphine  1 day  af ter  
t ransfer .  3 days  af ter  the  transfer ,  the  corresponding 
numbers  were  6, 5 and 5. Thus  there  were no s ignif icant  
differences be tween  the  recipient  groups in t he  sens i t iv i ty  
to  t he  analgesic act ion of morphine .  Similar  results  were 
ob ta ined  in ano the r  exper iment  which  was per formed 
using the  ho t  p la te  t echn ique  for the  assessment  of the  
analgesic  act ion.  

The  h y p o t h e r m i c  effect  of morph ine  (10 mg/kg)  was 
comple te ly  e l imina ted  b y  chronic  t r e a t m e n t  w i th  this 
drug. In  cont ro l  animals,  the  colonic t empe ra tu r e  was 

decreased by 1.4°C in response to this dose of morphine,  
The  colonic t empera tu res  of the  recipients  1 h a f te r  the  
in jec t ion  of 10 mg /kg  of morph ine  are presented  in the  
Table .  The  h y p o t h e r m i c  effect  appears  to be s imilar  in 
all recipient  groups bo th  on the  first  and  th i rd  d a y  af ter  
the  transfer ,  The  colonic t empera tu re  before the  in ject ion 
was on the  average  37.8 °C in al l  groups. 

The  h y p o t h e r m i c  effect  of p romazine  was reduced in 
those  donors  which  had  rece ived  this  drug  repeatedly .  The  
colonic t e m p e r a t u r e  of the  to le ran t  donors  was lowered 
by  0.9°C, and t h a t  of the  cont ro l  donors by 4.8°C in 1 h 
by  a dose of 10 mg /kg  of promazine.  The  results  presented  
in t he  Table  show t h a t  the  hypo the rmic  effects of pro-  
mazine  were s imilar  in all rec ip ient  groups, The  first  of 
the  exper iments  concerning the  t ransfer  of induced pro-  
mazine tolerance was per formed using the  Po ly t ron  (high 
frequency)  homogen iza t ion  (1 min),  the  second w i t h o u t  
the  freezing of  the  brains a f te r  the i r  removal .  

In  conclusion, the  intraspecif ic  t ransfer  of the  induced 
tolerance to morph ine  and promazine  has been proved  to 
be unsuccessful.  The considera t ion  of  the  expe r imen ta l  
precaut ions  t aken  in th is  s t udy  seems to  be i m p o r t a n t  in 
the  r e -examina t ion  of the  interspeeif ic  to lerance  t ransfer  
as well  as of the  learning t ransfer  effects p roduced  by  in- 
jec t ions  of bra in  ex t rac t s  or  homogenates* .  

The colonic temperature (°C) of the recipients of different homo- 
genates or saline 1 h after the injection of 10 mg/kg of morphine or 

promazine at various intervals after the transfer injections 

Donors No. Recipients No. 

Morphine experiment 1 day 3 days 
Control 15 36.6 :]_ 0.2 36.3 4- 0.3 15 
Tolerant 15 36.7 :k 0.1 36.1 ~ 0.2 15 
Saline 36.8 4- 0.1 37.0 ~: 0.1 15 

Promazine experiment t 2 days 
Control 15 33.6 :k 0.3 15 
Tolerant 15 33.4 :t: 0.2 15 
Saline 33.3 :~: 0.2 15 

Promazine experiment 2 I day 4 days 
Control 10 33.l 4- 0.2 33.8 :L 0.2 10 
Tolerant 10 32.9 :k 0.4 34.0 :k 0.4 10 

Zusammen/assung. Gehi rnhomogena te  zeigten, i.p. in 
unbehande l t e  Miiuse eingespri tzt ,  gegeni iber  analget i -  
schen und hypo the rmischen  Wi rkungen  yon Morphin  
oder  Promazin  to le ran te r  Mguse keine Toleranz-17bertra-  
gung. Die Ergebnisse  widersprechen  den Resu l t a t en  
frfiherer Untersuchungen.  
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