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Effects of Routes of Administration on the Toxicity
of Cow’s Urine Concoction (CUC) in Mice

DDO Oyebola*

Summary

Oyebola DDO. Effects of Routes of Administration on the Toxicityof Cow’s Urine
Concoction (CUC) in Mice. Nigerian Journal of Paediatrics 1996; 23:96. A study
of the effects of different routes of administration on the acute toxicity of cow’s
urine concoction (CUC) in mice was undertaken. The response to CUC was
measured as the rate of convulsion and /or death of the animals. The study showed
that the subcutaneous (sc) route was the least toxic, while the oral, intramuscular
(im) and intraperitoneal (ip) routes had toxicity ratios of 1.51, 2.89 and 4.95 when
compared with the sc route. CUC acted faster when given by the im and ip routes
compared with the oral and sc routes. Since CUC is usually given orally in man,
the results underscore the need for caution in extrapolating results of animal ex-

periments in which CUC had not been administered orally to what might happen

in man.

Introduction

COW’S urine concoction (CUC) is a local rem-
edy for seizures in children in some parts of
Nigeria. Its use has resulted in severe poison-
ing in man'” and in experimental animals. %
The concoction is administered orally in man.
¢ In most of the animal experiments, oral,
intraperitoneal (ip) and intravenous (iv) routes
were used. There is, to my knowledge, no
studies on the effects of CUC when adminis-
tered by the subcutaneous (sc) and intramus-
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cular (im) routes respectively. Similarly, there
is no information on the relative toxicity of
CUC when it is administered by different
routes in the same animal species. Yet, nico-
tine, a major component of CUC, ? has been
reported to be fifteen times more toxic when
administered by the iv route compared with
its administration by the sc route. ® The
present study was therefore undertaken to
compare the toxicity o1 CUC administered by
the s¢, ip, im and oral routes respectively.

Materials and Methods
Male mice, weighing 19 - 26gm were used. Full

preparation of CUC was undertaken as earlier
described. ' The concoction, administered by
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sc, ip, im and oral routes respectively, was
tested for acute toxic effects, using convulsion /
death rates as the measure of response. The
assay design was the same as that used in an
earlier study.'! The effect of CUC for each route
of administration was observed at three-dose
levels, except in the oral route where four-dose
levels were used. Six mice were used at each
dose level. Allinjections were undiluted prepa-
ration of CUC. For the ip routes, effects of
1.5ml, 2.0m! and 2.5ml of CUC per kg body
weight respectively, were studied. Subcuta-
neous doses of 6.0ml, 8.0ml and 10.0ml per kg
body weight respectively, were administered
at the nape of the neck of the animals, while
im doses of 3.0ml, 4.0mland 5.0ml per kg body
weight respectively, were given into the gluteal
muscles. For the oral routes, doses of 4.0ml,
5.0ml, 10.0ml and 15.0ml per kg body weight
respectively, were administered using a spe-
cially adapted gastric tube similar to that de-
scribed by Olusi-and Ojewole. ** The three-
dose levels for the ip, sc and im routes were
determined by first establishing the zero and
100 percent mortality doses. The three-dose
levels that will produce mortality rates between
these two extremes were determined by trial
and error. In the oral route, a similar proce-
dure was followed, but four dose levels were
used before a spread of mortality similar to
those of the other routes was obtained. The
number of mice that convulsed and the number
that died at each dose level were recorded for
each route of administration. The time of on-
set of convulsion and the time of death after
each injection were also noted. The animals
were observed for a maximum of 30 minutes
in all cases. Usually, death, when it occurred,
was within two to seven minutes of injection.
It is important to note that although the doses
of CUC given are quoted per kg body weight,

each mouse weighed 25gm or less. Thus, a_
25gm mouse receiving 10ml CUC per kg actu-
ally received 0.25ml of CUC.

The responses (death rates) were converted
into probits, using a table of probits and the
regression lines of the empirical probits for all
the routes of administration against the log,,
of the dose-volumes administered were plot-
ted, The actual dose-volumes used were mul-
tiplied by 100 so as to convert all log,, dose-
volume to positive logarithms. From the re-
gression lines, the expected probits (Y) were
determined. The data were then taken through
the successive calculations for the probit trans-
formation for quantal response assays.”” The
LD50 and standard error values for each route
were obtained from these calculations. In or-
der to compare relative toxicities of the differ-
ent routes, the toxicity ratios based on a com-
parison of LD50 values were calculated. The
least toxic route was arbitrarily assigned the
toxicity ratio of 1.0 and the toxicity ratio of the
other routes were expressed with reference to
this. Statistical assessment of significance of
differences between toxicities was by compari-
son of LD50 values, using Student’s t-test to
assess the statistical significance of difference
between the means of two samples. P values
of 0.05 or less were taken as statistically sig-
nificant.

Results

The results are shown in the Table as well as
in the Figure. The Table shows the time be-
tween the administration of CUC and the on-
set of convulsion and the occurrence of death.
It will be observed that while all the mice at
the doses used convulsed, only a fraction of
them eventually died.
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Similarly, the lowest doses that produced 100 tent to induce convulsive seizures. Further-
percent convulsion in the ip, im, oral and sc more, it will be observed that convulsion pre-
routes were 0.03, 0.06,0.08 and 0.12ml, respec- ceded death of the animals that died by two to
tively. This showed that the ip route was the  seven minutes (Table).

most potent and the sc route was the least po-

Table

Routes and Doses of Administration, onset of Convulsions and times of Death
in 78 mice given CUC
(n for each dose-level is 6)

Dose* . Onset of No of Time of Death  No of
Route (ml) Convulsion™ Convulsions®™ (Mint SEM)  Deaths
(Sec £ SEM)

Intraperitoneal (ip) 003 46171695 6 3TREAIN - - - 2
0.04 41.67 £3.07 6 30 £0.28 4
005 24831114 6 2541046 5
Intramuscular (im) 0.06 400 *é6.54 6 0.96 £0.13 2
0.08 25.83%239 6 7421375 3
010 2667x1.67 6 1.28 £ 0.25 5
Subcutaneous (sc) 012 4083147 6 0
016 49.67 £3.38 6 5721 3.65 2
020 4583+271 6 3.82+274 5
Oral 008 60.83+10.91 6 3791071 2
0.10 463311096 6 292+1.07 3
020 57.17 +£12.62 6 3.65+0.99 4
030 36.33+11.72 6 5

3.15%0.60

*  The doses are those given per mouse
**  All the 78 mice tested cenvulsed, with or without subsequent death.” Hence, the number of
convulsions is equal to “n” for each of the dose-levels used.

SEM = Standard Error of Mean

CUC = Cow’s Urine Concoction
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Although the higher doses caused convulsion
and death in a shorter time than the lower
doses, there was no consistent relationship
between the doses and the time of onset of con-
vulsion, or of death.

From the probit analysis, the LD50 doses f~~
the subcutaneous, oral, im and ip routes were
0.19ml, 0.12ml, 0.07ml and 0.04ml respectively.
The Figure shows the relative toxicity for the
various routes of administration. The probit
regression line to the extreme right of the Fig-
ure (sc route) showed the least potent route,
while the regression line to the extreme left (ip)
was the most potent route. The subcutaneous
route was thus the least potent and the ip route
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the most potent with respect to mortality ef-
fect. The potency ratios of the oral, im and ip
routes were 1.51, 2.89 and 4.95 respectively
when compared with the sc route whose po-
tency ratio was taken as 1,0. When the LD50
doses were subjected to statistical analysis as
stated earlier, the differences in toxicity be-
tween the oral, im and ip routes of administra-
tion compared with the sc route were statisti-
cally significant (P < 0.002, 0.001 and 0.001 re-
spectively).

When potency ratios were compared, the im
and ip routes were two and three times

tively, more toxic. than the oral route. The
mortality rates for all the routes studied were
dose-related.

\n Dm‘\ :
Sc

Fig: Probit regression lines showing the relative toxicity for the various routes of administration of CUC. Note that
the line to the extreme right (sc) was the least potent route, while the line to the extreme left (ip) was the most

potent route.
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Discussion

Previous studies have established that cow’s
urine concoction is pharmacologically active
when administered orally,’ intraperitonially®
and intravenously.”® The present study has
shown thatapart from the oral, ip and iv routes,
-ow’s urine concoction is also pharma-
cologically active when administered subcu-
taneously and intramuscularly. The study has
also provided an opportunity to compare tox-
icity of CUC when administered to the same
animal species by the four routes used in the
study. The results have established that the
toxicity ratios with respect to mortality for the
subcutaneous, oral, intramuscular and
intraperitoneal routes were 1.0, 1.5, 2.89 and
4.95, respectively. Itis interesting to note that
the order of toxicity for the four routes with
respect to convulsive seizures was the same as
for mortality. The ip route was far more toxic
than all the other routes for both convulsion
and death responses.

The intravenous route was not studied in the
present series, but it had been shown that nico-
tine was fifteen times more toxic when given
by the iv route compared with sc route. 1 Al-
though CUC and nicotine poisoning are not
the same, CUC owes a considerable propor-
tion of its toxicity to nicotine from its tobacco
leaves component.!

It is therefore reasonable to suggest that CUC
by the intravenous route will be more toxic
than CUC by the ip route. CUC that results in
human poiscning is usually administered by
the oral route. '*° In the light of the differ-
ences in toxicity of CUC when administered
by different routes as shown in the present
study, it is important that care be exercised in
extrapolating dose-effects obtained in animal
experiments in which CUC had not been ad-

ministered orally to what might happen in
man, species variation aside. The absence of a
consistent dose-response pattern in the time
of onset of convulsion and time of death after
CUC administration at all the dose-levels tested
suggests however, that individual susceptibil-
ity of the mice used at each dose level most
probably determined how long it took to con-
vulse or die.
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