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Abstract 
Several in vitro studies have justified the use of thiopentone solutions beyond the period recommended by the 
manufacturer. We conducted this in vivo study to investigate the anaesthetic potency and physiological effect of 
refrigerated thiopentone solution. Rabbits in four groups designated A, B, C and D were anaesthetized using 25 
mg/kg thiopentone solution stored for 0 (fresh solution), 3, 7 and 14 days in the refrigerator. Anaesthetic potency 
of the thiopentone solution was determined by monitoring the durations of anaesthesia and recovery time while 
its physiological effect was assessed by evaluating the changes in the heart and respiratory rates, packed cell 
volume and blood glucose post injections. The durations of anaesthesia and recovery time in group A were 
significantly (P < 0.05) longer than those obtained in groups B, C, and D. At 20 min during anaesthesia, heart rates 
of rabbits in group A and B were significantly (P < 0.05) lower than heart rates of rabbits in group C. Respiratory 
rates decreased significantly (P<0.05) in the four groups post induction of anaesthesia.  Packed cell volumes (PCV) 
in all groups decreased significantly (P<0.05) by 10 min post induction while PCV of the groups increased at 30 and 
60 min.  In the four groups, no significant increase (P>0.05) in blood glucose occurred at 10 min post induction 
while blood glucose decreased significantly (P<0.05) at 60 min post induction. Our findings showed that the 
potency of thiopentone solution decreased with refrigeration.  Also significant drop in blood glucose of rabbits 
occurred post thiopentone injection. Based on these findings, we discourage the use of refrigerated solutions of 
thiopentone  
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Introduction
Thiopentone sodium is commercially available in 
sealed ampoules as a powder buffered with sodium 
carbonate (Branson, 2007). The powder remains 
stable until expiration (Meyer & Fish, 2008) while 
aqueous solutions show steady deterioration 
(Branson, 2007). Therefore, its manufacturers 
recommended that solutions should be discarded 
after 24 hours (Haws et al., 1998; Pottie & Dart, 
2008). The reasons for this recommendation border 
on concerns about chemical (potency) and physical 
(pH) stability as well as contamination with 
infectious agents (Wong et al., 1992). However to 
save cost and time, many veterinary institutes 
prepare bulk solutions which are refrigerated and 

used until they are depleted (Wong et al., 1992; 
Haws et al., 1998). 
Several empirical studies have been conducted to 
evaluate the potency (Das Gupta et al., 1987), 
chemical stability (Haws et al., 1998) and sterility 
(Wong et al., 1992) of stored solution of 
thiopentone.  The results of these studies provided 
scientific data justifying the use of thiopentone 
solutions beyond the period recommended by the 
manufacturer. However despite these in vitro 
studies, we consider it worthwhile to conduct an in 
vivo study to investigate the effect of refrigerated 
solution of thiopentone beyond the recommended 
24 hours time limit.  

http://dx.doi.org/10.4314/sokjvs.v12i2.3
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In this study to ascertain the anaesthetic potency of 
refrigerated thiopentone sodium we compared the 
durations of anaesthesia and recovery time 
produced by freshly reconstituted and stored 
solution. The effects of the fresh and stored 
thiopentone solution on the heart and respiratory 
rates, packed cell volume and blood glucose were 
also evaluated and compared. 

Materials and methods 
Twenty 10 months old clinically healthy male New 
Zealand white rabbits of mean weight 1.6 ± 0.2 kg 
were used for this study. They were housed 
individually in metal cages suspended above a 
concrete floor. Rabbits were kept to acclimatize for 2 
weeks to the housing conditions and handling. After 
acclimatization, they were randomly assigned to four 
experimental groups (n=5) designated groups A, B, C 
and D. The experiment protocols were approved by 
the Animal Ethical Committee, University of Nigeria, 
Nsukka. Pre-experimental blood samples (1 ml) were 
collected from the jugular vein into bottles with 
Ethylenediaminetetraacetic acid (EDTA) for the 
determination of packed cell volume and blood 
glucose. Packed cell volume (PCV) was determined 
by the microhaematocrit method (Bain et al., 2012) 
while blood glucose was determined by the glucose 
oxidase method (Julio & Mottola, 1995) using a hand 
held auto analyzer (Accucheck Adv. II Roche). The 
heart rate and respiratory rates were also 
determined. Heart rate was recorded with the help 
of a stethoscope while respiratory rate was 
determined by counting the thoracic excursion of 
the rabbits. 
In group A, to induce anaesthesia 25 mg/kg (1%) 
freshly prepared thiopentone solution 
(Thiopentone

®
, Rotex medica, Germany) was 

injected through the jugular vein using a 23G needle. 
The solution was then stored in an airtight bottle for 
14 days in the refrigerator. Subsequently, animals in 
groups B, C and D were anaesthetized by 
intravenous injection of 25 mg/kg thiopentone 
solutions stored for 3, 7 and 14 days.Post inductions 
of anaesthesia, the following were calculated. 

Duration of anaesthesia 
Time from loss of righting reflex to return of righting 
reflex. 

Recovery time 
Time from loss of righting reflex to assumption of 
standing posture. 

Heart and respiratory rates 
These were re-determined at 10, 20, 30 and 60 min 
post induction.  

 
Packed cell volume (PCV) 
Packed cell volumes of rabbits were re-determined 
at 10, 30 and 60 min post induction.  
 
Blood glucose 
Blood glucose of rabbits were re-determined at 10, 
30 and 60 min post induction.  
 
Data analysis 
Changes in the heart and respiratory rates, packed 
cell volume (PCV) and blood glucose over time 
within groups were studied by comparing the means 
obtained at the different time points during 
anaesthesia with their respective baseline mean 
values using one-way analysis of variance (ANOVA) 
in SPSS version 15.0. Also the mean values of 
anaesthetic indices, PCV, glucose, heart rate and 
respiratory rates obtained were compared between 
groups using ANOVA. Tukey test was used for Post-
hoc comparison at probability less than 0.05. 

Results  
The durations of anaesthesia and recovery time in 
group A were significantly (P<0.05) longer than those 
obtained in groups B, C, and D (Table 1).  
As shown in Table 2, slight decrease (P>0.05) in heart 
rate occurred following injection of thiopentone in 
groups A and B while heart rates increased slightly 
(P>0.05) in groups C and D. At 20 min during 
anaesthesia, heart rates of rabbits in group A and B 
were  significantly (P < 0.05) lower than heart rates 
of rabbits in group C. By 30 and 60 min of 
anaesthesia, no significant different (P > 0.05) was 
noted in heart rates of the four groups. Respiratory 
rates of rabbits in all the groups decreased 
significantly (P<0.05) post induction of anaesthesia. 
At all time points during anaesthesia, the respiratory 
rates of all the groups were not significantly (P > 
0.05) different.  
Packed cell volume of rabbits in all groups decreased 
significantly (P<0.05) by 10 min post induction. 
However PCV of rabbits in the four groups were not 
significantly (P > 0.05) different (Table 3). No 
significant increase (P>0.05) in blood glucose 
occurred in the four groups at 10 min post induction 
while the blood glucose decreased significantly 
(P<0.05) at 60 min post induction. At 30 min post 
induction, blood glucose of groups B and C were 
significantly (P < 0.05) lower than blood glucose in 
groups A and D (Table 4). At 60 min post induction, 
blood glucose of the four groups were significantly 
(P<0.05) lower than their respective baseline 
readings.
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Table 1: Anaesthetic indices in groups anaesthetized with thiopentone solution 

Groups Storage duration of solution (days) Duration of anaesthesia 
(min) 

Recovery time 
(min) 

A 0 37.6 ± 1.7
a
 60.0 ± 2.9

a
 

B 3 28.0 ± 2.9
b
 50.7 ± 4.7

b
 

C 7 25.0 ±1.3
b
 47.7 ± 1.7

b
 

D 14 21.7 ±.2
b
 45.0± 9.8

b
 

Superscripts
a,b

 in a column indicate significant difference (P<0.05) between the group means 
 
 

Table 2: Vital parameters of rabbits pre and post thiopentone injection 

Studied parameters Groups 
 

Baseline  
(0 min) 

         Time post induction (min) 

 10 20 30 60 

Hearts rates  
(beats/min) 

A 266.7 ±32.1 250.7 ± 22.2 253.3 ±15.4
ab 

259.3±15.3 268.7 ± 7.7 
B 253.3± 23.6 250.7 ± 5.8 229.3 ± 4.7

a 
246.0±10.0 257.3 ± 15.1 

C 229.3 ± 25.4 268.7 ± 25.7 286.0 ± 9.5
b 

280.0 ± 2.3 244.7 ± 22.3 
D 253.3 ± 11.9 271.3 ± 35.6 262.0 ± 12.2

ab 
283.3 ± 7.1 285.3 ± 7.1 

Respiratory rates 
(breaths/min) 

A 217.3 ±15.4 49.3±+ 2.7
*
 54.0± 11.4

*
 47.0±  7.9

*
 150.7± 43.5 

B 205.3 ±38.7 41.3 ± 5.3
*
 39.3 ± 2.9

*
 41.3 ± 1.3

*
 127.3 ± 31.5 

C 240.7 ± 26.6 53.3 ± 18.7
*
 74.7 ± 27.1

*
 58.0  ±7.2

*
 172.7 ± 65.7 

D 165.0 ± 38.6 39.3 ± 3.7
*
 50.7 ± 12.7

*
 65.3±25.4

*
 114.0 ±51.2 

Asterisks
* 

in a row indicate significant difference (P<0.05) from baseline (time 0) value. 
Superscripts

a,b
 in a column indicate significant difference (P<0.05) between the group mean 

 
Table 3: Packed cell volumes (%) of rabbits pre and post thiopentone injection 

Groups Storage duration of solution Baseline 
0 

Time post  
10 min 

induction 
30 min 

 
60 min 

A 0 38.3 ± 1.2 34.8 ± 0.7
*
 38.0 ± 1.5 39.7 ± 1.4 

B 3 39.2 ±1.9 35.7 ± 2.3
*
 38.7 ± 4.7 39.2 ± 2.3 

C 7 38.6 ± 1.7 35.1 ± 1.1
*
 38.3 ± 2.2 38.6 ± 1.2 

D 14 39.0 ± 2.1 35.5± 0.8
*
 38.7± 1.9 38.3± 0.3 

Asterisks
* 

in a row indicate significant difference (P<0.05) from baseline (time 0) value 
 
Table 4: Blood glucose (mg/dl) of rabbits pre and post thiopentone injection 

Groups Storage duration of solution Baseline 
0 

Time post  
10 min 

induction 
30 min 

 
60 min 

A 0 138.2 ± 5.3 141.2 ± 3.9 135.3± 7.8
a
 116.0 ± 4.0

*
 

B 3 139.8 ± 9.3 142.1 ± 4.8 116.6 ± 9.9
b*

 116.7 ± 8.9
*
 

C 7 140.2 ± 16.0 143.2 ± 6.5 113.0±13.1
b*

 115.7 ± 6.4
*
 

D 14 138.8 ± 12.9 141.8± 2.4 130.3± 6.9
a
 104.7± 4.9

*
 

Asterisks
* 

in a row indicate significant difference (P<0.05) from baseline (time 0) value 
Superscripts

a,b
 in a column indicate significant difference (P<0.05) between the group means 

 

Discussion 
The five factors considered when evaluating the 
stability of a drug are chemical, microbiological, 
physical, therapeutic and toxicological stability 
(USPC, 1994). This study was centered on the 
therapeutic effect of refrigerated solution of 
thiopentone sodium. It was noted that the potency 
of thiopentone as assessed by the duration of 

anaesthesia and recovery time decreased 
progressively with storage. This finding is in 
consonance with the documentation of Branson 
(2007) who opined that progressive loss of activity 
occurs as solution age. However, our finding is at 
variance with those of previous studies in which 
refrigerated solution of thiopentone were reported 
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to retain their potency for periods up to three 
months (Wong et al., 1992). According to USP XXII, 
standard solutions of thiopentone should contain 
not less than 23.25 mg/ml of the 25 mg/ml labelled 
concentration (USPC, 1994). Thus to meet the 
criteria for chemical stability, this drug must remain 
within this specified limit of chemical stability and 
labelled potency (Haws et al., 1998). Previous 
studies used more concentrated 2.5% (25 mg/ml) 
solutions compared to 1% (10 mg/ml) solution used 
in this study. We therefore suggest that the rapid 
loss of potency of the solution used in this study 
might be linked to the lower concentration of the 
reconstituted solution. However this claim needs to 
be further verified.  
Thiopentone injection caused increase in heart rates 
of rabbits in groups injected with thiopentone 
solution stored for 7 and 14 days (groups C and D) 
while heart rate of the groups that received fresh 
solution and 3 days old solution (groups A and B) 
dropped. The cardiovascular effect noticed in groups 
C and D were expected. Intravenous injection of 
thiopentone leads to venodilation and peripheral 
pooling of blood (Reilly, 1994) as well as decrease in 
mean arterial pressure (MAP), decrease cardiac 
output and increase in heart rate (Huang et al., 
1997). Proffered reasons for increase in heart rate 
include baroreflex response to reduction in MAP 
(Aun et al., 1993), sympathetic nerve stimulation 
post thiopentone injection (McGrath & Mackenzie, 
1977) and cardio stimulation caused by hypercarbia 
(Huang et al., 1997). The reason for the reduction in 
heart rates in group A and B is not clear. However, 
rapid injection of thiopentone produces high 
transient concentration of the drug in the 
myocardium (Huang et al., 1997) and this does not 
allow enough time for compensatory 
sympathetically mediated increase in vascular tone 
(Seltzer et al., 1980; Runciman et al., 1990; Huang et 
al., 1997). We therefore suspect that the rates of 
injection used in groups A and B were faster than 
those used in the other two groups. This might have 
affected the ability of rabbits in the first two groups 
to compensate for reduction MAP, thus the drop in 
their heart rates post injection of thiopentone. 
Respiratory depression was observed in all the 
groups post administration of the drug. Similarly, 
earlier studies have shown that thiopentone 
injection caused pulmonary depression (Gaudy et al., 

1983; Huang et al., 1997; Gargiulo et al., 2012). This 
might lead to hypoxia in spontaneously breathing 
individuals (Gaudy et al., 1983) as well as slight 
cardio stimulation (Huang et al., 1997).  
The packed cell volumes (PCV) of rabbits were 
monitored post thiopentone injection to assess both 
the physiological and adverse effects of the drug. 
The results obtained showed that during 
anaesthesia, PCV of rabbits decreased by 10 min in 
all groups while subsequent increase was noted 
from 30 min. Previously, Usenik & Cronkite (1965) 
reported that PCV decreased during thiopentone 
anaesthesia due to splenic sequestration of red 
blood cells. Going by these reports and the finding of 
this study, we conclude that the drop in PCV 
observed at 10 min was the normal response to 
thiopentone injection and not an adverse 
physiological effect.   
Glucose homeostasis is maintained by a complex 
neuroendocrine mechanism (Toso et al., 1993). 
According to Amar et al. (1993) the increase in blood 
glucose post thiopentone administration may be a 
consequence of non-adrenergically mediated 
increase in hepatic glucose release. Also Toso et al. 
(1993) demonstrated that plasma concentration of 
glucose raising hormones (adrenocorticotrophic 
hormone, cortisol and catecholamine) increased in 
dogs anaesthetized with thiopentone leading to 
increase in blood sugar level. This study showed that 
slight increase in blood glucose level occurred in all 
groups at 10 min while glucose level decreased 
significantly in all groups by 60 min post induction. 
Other studies have reported an increase in blood 
glucose after thiopentone injection (Amar et al., 
1993; Toso et al., 1993; Lei et al., 2009).  No study 
has shown that blood glucose of animals decreased 
post thiopentone administration. We suggest that 
the decrease in blood glucose of rabbits may be due 
to inhibition of hepatic glucose release. This finding 
in our opinion is suggestive of an adverse effect. 
In conclusion, Manufacturers of thiopentone 
recommended that solution should be discarded 
within 24 hours of reconstitution. Our finding 
showed that the potency of thiopentone solution 
decreased with refrigeration. Also significant drop in 
blood glucose of rabbits occurred post thiopentone 
injection. Based on these findings, we discourage the 
use of refrigerated solutions of thiopentone. 
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