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LETTER TO THE EDITOR 

Morphine analgesia, tolerance and dependence in mice from different 
strains and vendors 

HO*, H. H. LOHt, E. LEONG WAY?, Department of Pharmacology and Toxicology, University of Mississippi 
$$ca/ Center, Jackson, Mississippi 39216, and, t University of California at San Francisco, San Francisco, California 
94143, u.s. A .  

lo several of our papers concerned with the effect of 
d o u s  manipulations on the development of tolerance 
to md physical dependence on morphine in the mouse, 

pint of contention between us and the referees has 
the differences in absolute values we have reported 

for the acute and chronic responses to morphine. In our 
we have pointed out that the strain differences 

in =nsitivity to morphine can be considerable and that 
the validity of our findings and conclusions rests on 
e s m e n t s  of relative changes between the control and 
test groups, on the same strain of animals obtained at 
the Same time from a single vendor. The present com- 
munication provides evidence to this effect and we des- 
cribe herein comparisons on the action of morphine on 
lethality, analgesia and tolerance and dependence 
development on two strains of mice from three vendors. 

Four groups of male mice: ICR mice from Simonsen 
(Gilroy, California, source I) and Horton Labs (Oak- 
Md,  California, source IT), Swiss-Webster mice from 
Smonsen (source 111) and Sasco (Omaha, Nebraska, 
source 1V) 25-30 g were used. Mice were received on the 
same day and were maintained on standard laboratory 
chow and tap water and housed in rooms lighted artifi- 
cially for 12 h of the day for one week before experi- 
mentation. Five criteria were used to assess strain 
differences: (1) determination of acute lethality of 
morphine (LD50); (2) cumulative mortality after morph- 
ine pellet implantation ; (3) assessment of morphine 
analgesia (AD50) by the tail-flick reaction time to a 
thermal stimulus; (4) degree of tolerance development 
after 3 days of subcutaneous implantation of a 75 mg 
morphine pellet by the relative increase in the morphine 
AD50; and ( 5 )  assessment of physical dependence by 
determining either the incidence of spontaneous jump- 
iW 6 h after pellet removal (abrupt withdrawal) or by 
estimating the dose of naloxone (ED50) to induce the 
response (precipitated withdrawal). For complete des- 
criptions of the procedures used see Way, Lon & Shen 
(1969). 

There were some differences in the acute toxicity of 
morphine in the four groups of mice studied, but they 
were not striking. The order of significant differences is 

follows: (source III > source I = source IV > 
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FIG. 1. Cumulative mortality (%) after morphine pellet 
implantation (h) in various strains of mice. The number 
of animals used in each group was between 60 to 77. 
.-Source 1. v-Source 11. *Source 111. A- 
Source IV. 

source 11). In  Fig. 1, the cumulative mortalities after 
morphine pellet implantation for the different groups 
of mice are shown. Considerable variations between the 
same strains from different vendors were noted. 

Swiss-Webster mice from either source 111 or IV, 
were more sensitive to morphine in terms of anti- 
nociception as shown by their low morphine AD50 
values. Table 1 shows that the morphine AD50 of 
naive ICR mice obtained from both sources (I, 11) was 
about twice that of the Swiss-Webster mice obtained 
from both sources (111, IV). 

After rendering the animals tolerant by morphine 
pellet implantation, however, the morphine AD50 was 

Table 1. Morphine AD50 in non-tolerant and tolerant mice 
of different strains. 

Morphine AD50 mg kg-', S.C. 
(95 % confidence limits) Tolerant/ 

Non-tolerant Tolerant Non-tolerant 
Source I 6.0 (4.7-7.7) 41 (32.8-51.3) 6.9 
Source 11 7.3 (5.5-9.7) 52 (40.3-67.1) 7.1 
Source 111 3.3 (2.5-4.4) 54 (42.9-68.0) 16.4 
Source IV 3.0(2.3-4.0) 41 (33.3-50.8) 13.3 

A quanta1 response to at least three doses of morphine was used to 
determine the median analgesic dose (AD50) and 95 %confidence limits 
by the method of Litchfield & Wilcoxon (1949). 



80 

60 
% 
LO 

REFERENCES 

LITCHFIELD, J. T. & WILCOXON, F. (1949). J.  Pharmac. exp. Ther., 96,99-113. 
WAY, E. L., LOH, H. H. & SHEN, F. H. (1969). Zbid., 167, 1-8. 

C dependent mice. 

- Naloxone ED50, mg kg-l,> 

Source I 0.04 (0.03405) 
- Source I1 0.37 (0.28448) 

Source IV 0.25 (0.20-0.31) 

(95 % confidence limit)* 

b - 
* A quanta1 response to a t  least three doses of 

one was used to determine the median effectiv*. 


