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Etiology of Chemically Induced Writhing in Mouse and Rat. (23984) 

Since it is generally agreed that analgesic 
compounds aside from opiates have little ef- 
fect when tested by technics involving inflic- 
tion of thermal or mechanical pain in normal 
experimental animals. many investigators 
have searched for methods which assess ac- 
tivity of bblOw potency” analgesics. Among 
these are \‘ander n‘ende and Nargolin (9 ) . 
and Siegmund cf a/ . (  7 ) .  The former group 
employed sodium iodomethaniate intraperi- 
toneally to produce “writhing” (a syndrome 
consisting of intermittent rubbing of the belly 
on the cage floor) in rats and arrived at oral 
I’D:,, values for opiates and antipyretic anal- 
gesics. This group blocked writhing by pre- 
vious injection of procaine intraperitoneally. 
Siegmund rt d. employed mice in a similar 
study using phenylquinone as inciting agent 
for writhing. j-Hydrosvtr~*ptaniine ( 5-HT) 
produces severe pain on intradernial injec- 
tion (Armstrong ct d( 1) ) and has been re- 
ported (Lu, personal communication) to pro- 
duce writhing when injected intraperitoneally 
in mice. 

We studied effects of morphine, aminopy- 
rine, lysergic acid diethylamide (LSD) and 
chlorpheniramine in prevention of writhing by 
phenylquinone, 5-HT and other substances. 
to arrive a t  the mechanism whereby writhing 
is produced and to ascertain optima1 inciting 
agent of those mentioned above for efficient 
testing of new compounds. 

~Mcthods.  Nale Carworth mice weighing 
18-22 g were distributed into groups of 5 
animals each. Compounds under considera- 

tion as writhing producing agents were in- 
jected intraperitoneally, in aqueous solutions. 
(‘ompounds investigated as blockers of writh- 
ing were administered subcutaneously, one- 
half hour prior to injection of the writhing 
agent. One group received only the writhing 
agent and served as control in each experi- 
ment. The usual period of observation for 
presence or absence of writhing was 10 min- 
utes. If no response was observed the ma- 
terial was considered ineffective. Jf writhing 
was observed after this period, it was classi- 
fied as “delayed.” Such results are marked 
with an asterisk in the Table which gives num- 
ber of animals which writhed, divided by to- 
tal number in the group. Rats were also em- 
ployed, weighing 150-200 g and treated in the 
same manner. Phenylquinone, histamine, 
which is commonly believed to play a role in 
inflammation, serotonin, heparin, and various 
releasers of these substances (Table I) such 
as L-1935, 38/80, and reserpine were used as 
writhing-inciters. NaOH and HCl were em- 
ployed to produce pain, possibly without spe- 
cific release of other substances. Distilled 
water and 0.9% NaC1 solution were also tried. 
IVrithing inciters were given in total volume 
of 0.25 ml/mouse or 1 ml/rat. Since our pri- 
mary object was to attempt to elucidate the 
mechanism of action, we chose 4 drugs with 
different pharmacological activities, as pos- 
sible blockers of the writhing effect: Mor- 
phine (a  narcotic analgesic), aminopyrine (a 
non-narcotic analgesic), lysergic acid diethyl- 
amide (a blocker of serotonin), and chlorphe- 
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TABLE I. Substances Released by Various Compounds. 

Compound Substance released Bef erence 

48/80 Histamine-partial (mouse) Riley and West (6) 
5-HT and histamine (rat) Bhattacharya and Lewis (2) 

5-Hydroxytryptainine Histamine (rat) Sparrow and Wilhelm(8) 
Histamine No release of 5-HT in rat Bhattacharya and Lewis(2) 
L-1935 Histamine (rat) Feldberg and Lecomte(3) 
Reserpine 5-Hydroxytryptamine (rat) Parratt and West(4) 
48/80 Heparin (rat) Riley, Shepherd, West, Stroud(5) 

2 s  

niramine (a potent anti-histamine) . The re- 
sults are summarized in Table 11. 

Results. Phenylquinone, as well as 5-HT, 
L- 193 5 and dilute hydrochloric acid produced 
immediate writhing in the mouse, differing 
only in duration. Writhing persisted for more 
than one hour after phenylquinone, but only 
20-25 minutes after other inciters. Such 
agents as heparin, reserpine, water and saline 
produced delayed writhing whereas dilute so- 
dium hydroxide and 48/80 gave no response. 
Histamine and bradykinin (not tabulated) 
were variable in effect. 

In the rat, phenylquinone and HCl were the 
only substances of this group which induced 
writhing. 

Among the various possibilities as to eti- 
ology of writhing appeared the following: 1. 
Direct irritation; 2. Release of serotonin; 3. 
Histamine release. 

The pH values of solutions producing writh- 
ing, ranged between 4 and 5. If direct irrita- 
tion by acidity of drug were causative in 
writhing, any non-acid substance should be 

inactive. To test this theory, we first injected 
a solution of serotonin at pH 4.7 which gave 
a 100% response, then neutralized the solu- 
tion to pH 7 and tested i t  again on another 
set of mice. All of these mice also writhed. 
This result appears to rule out acidity of in- 
citer as the only causative agent. Sodium hy- 
droxide did not produce writhing in either spe- 
cies so that an elevated pH appears not to be 
concerned in the phenomenon. Reserpine, 
a serotonin releaser in the rat, produced only 
delayed writhing in the mouse and was inac- 
tive in the rat. Compound 48/80, known to 
release serotonin in the rat, did not produce 
writhing in either species at doses from 1 to 
2.5 mg/kg. Serotonin itself produced writh- 
ing only in the mouse. These findings sug- 
gest that serotonin is not primarily etiologic. 

Although serotonin releases histamine in 
the rat the reverse is not the case. Histamine 
itself was only variably active as a writhing 
inciter in the mouse and not at all in the rat. 
The anti-histamine chlorpheniramine pro- 
duced no decrease in percentage of mice which 

TABLE 11. Rlockade of Irritant Induced Writhing. 

Chlorpheni- 
Aminopyrine, Xorphinc, LSD, ramine, 

- 100 mg/kg 1.0 mg/kg 5.0 mg/kg 5 mg/kg 
DOSagC, 7-7 r- 1 7  - 

Irritant mg/kg Mouse Rat Mouse Rat Mouse Rat Mouse Rat Mouse Rat 

Phenylquinone 2.5 
Serotonin 
Histamine 
Hydrochl’c acid 10.0 
L 1935 2.5 
Reserpine 9 9  

Sodium hydroxide ” 

48/80 
Heparin 2 9  

Water 
Saline 

Y 3  

9 9  

Y 9  

50/50 5 / 5  0/5 4/5 0/5 4/5 5 / 5  2/5 5 / 5  4/5* 
32/35 0/5 ” 

15/25” ” 

15/15 5 / 5  ’’ 2/7 ’I 0/5 4/5 0/5 5 / 5  3/5 

9 9  1/5 3/5* 
8/15” 

9 9  2/5* 
3/5* 

9 )  19  J f  

10/10 0/5 ” 0 / 5  
1/15* ” 

0/5 ” 

0/10 ” 

0/5* 
9 9  9 9  

99 9 9  

* Plus some a.nimals which showed delayed writhing. 

Above figures signify 
No. of animals writhing 

No. of animals tested 
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writhed after histamine. The histamine re- 
leaser 1-1935 produced immediate writhing in 
the mouse but its action was only partially 
blocked by chlorpheniramine during 10 min- 
utes of observation. Compound 48/80, also 
a histamine releaser in the rat was inactive in 
the mouse. These observations are not con- 
sistent with the hypothesis that histamine re- 
lease (as judged by data on such release in 
rats to be sure) may be an inciting cause of 
writhing in the mouse. However. it is appar- 
ently unknown whether L-1935 can release 
substances other than histamine. Compound 
48/80 was only partially effective as hista- 
mine releaser in the mouse( 6) .  

Since phenylquinone and hydrochloric acid 
were the only effective writhing producers in 
the rat, it would seem that release of sero- 
tonin or histamine is not to be considered in 
causation in this species. 

IVrithing in the mouse was blocked in all 
cases by morphine, LSD. and aminopyrine 
except that LSD did not block writhing pro- 
duced by phenylquinone or hydrochloric acid. 
Chlorpheniramine partially blocked writhing 
produced by histamine, serotonin, or L- 193 5 .  
It did not block writhing produced by phenyl- 
quinone or hydrochloric acid. 

Summary. 1. Histamine is probably not a 
basic cause of writhing in the mouse. 2 .  Tt 
is possible that 5-HT may be a basic etiologic 
agent but, if true, the usual releasers of S-HT 
do not so function in the mouse. 3. Acidity 

of injected solution per se is probably not etio- 
logic. 4. It is worth considering that phenyl- 
quinone, HCl, serotonin, and L-1935 may re- 
lease some substance other than histamine, 
serotonin, heparin, or bradykinin which in 
turn may incite writhing. 5. Direct irritation 
of nerve endings remains as a distinct causa- 
tive possibility. 6. In screening for anal- 
gesics, both opiate and non-opiate types, 
phenylquinone and HC1 are most useful of 
writhing agents tried, in eliminating the pos- 
sibility of false positives. Phenylquinone may 
be preferable because of its greater duration 
of action. 
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Determination of Cell Viability. (23985) 
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The difficulties which arise from attempts 
to assess viability of tissue cells solely in 
terms of reproductive capacity include: suita- 
bility of substrates and circumstance; neces- 
sity of employing population data to deduce 
what has happened to individuals : ultimate 
impossibility of distinguishing “static” from 
“cidal”; and the fact that certain types of 
tissue cells have not been induced to prolifer- 

ate in vitro. Ideally, viability should be de- 
termined by methods which are simple, rapid, 
and applicable to the non-proliferating indivi- 
dual as well as to cultivable populations. If di- 
verse factors required for reproduction are 
set aside, the capacity to control internal ionic 
environment is a universal characteristic of 
living beings. Many observations concerning 
exclusion of dyes by living yeasts ( 1,2), bac- 


