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Abstract

Background: A combination of ketamine-xylazine (K-X) is frequently used for anaes-

thesia in rats. Sex and age affect this cocktail dosage. Ketamine causes a hypnotic effect

by blocking NMDA receptors located on the dendritic spine of the CA1 region.

Objectives: The present study aimed to find the optimal dosage of K-X and its associa-

tion with the changes in dendritic spine number of the CA1 region for aged and young

rats of both sexes.

Methods: We injected 150–4 mg/kg of K-X in young and 100–2 mg/kg in aged Wis-

tar rats intraperitoneally and recorded the onset time and duration of anaesthesia

and death percentage. Then, animals were sacrificed, brains removed, cut and after

Golgi-Cox staining, the total number of dendritic spines on CA1was estimated.

Results: The findings showed that the onset time of anaesthesia lasted longer and its

duration lasted shorter, and the number ofmature spines decreasedwith aging, but sex

caused no significant effect. The death percentages in young groups comprise 20%and

in the aged groups were lower: 5% inmales and 0.0% in females.

Conclusions: It seems 100–2 mg/kg of K-X is an optimal dose in aged rats and retains

an association with reduction of themature dendritic spine of CA1.
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1 INTRODUCTION

The combination of ketamine and xylazine is widely used in anaesthe-

sia for laboratory animals (Richardson & Flecknell, 2005). Ketamine

is a glutamate n-Methyl-D-aspartate antagonist that causes proper

anaesthesia and analgesia (Whipe et al., 1982). There are some advan-

tages, such as different routes of administration, high safety and

the possibility of being combined with other drugs such as xylazine

(Gaertner, 2008). Xylazine is an α2-adrenergic agonist with anal-
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gesic, sedative and muscle-relaxant properties (Giroux et al., 2015).

Ketamine-xylazine (K-X) combination is given collectively by numerous

ways of administration, such as intraperitoneal and intramuscular, pro-

viding enough surgical anaesthesia time and also it is good pain relief

in rats (Buitrago et al., 2008). Administered anaesthetic doses are very

different in the literature, with 40–260 mg/kg for ketamine and 5–

39 mg/kg for xylazine in intramuscular injection and 75–100 mg/kg

for ketamine and 10 mg/kg for xylazine in intraperitoneal injection

(Dittmar et al., 2004).
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that 7-month-old mice had a lower number of spine than 5-month-old.

It seems that different brain areas exhibit differing levels of synaptic

turnover during development (Roberts et al., 2010).

In addition, spines are substrates for synaptic transmission and they

can affect the possible contacts between neurons (Tackenberg et al.,

2009). It is reported that changes in the shape and size of dendritic

spines are correlated with the strength of excitatory synaptic (Hotu-

lainen&Hoogenraad, 2010). So, it seems that in old rats because of the

lower mature spine and might less NMDA receptors, the dosage of K-

X for induction of anaesthesia is lower than for young ones. Certainly,

more studies onmolecular mechanisms are needed.

5 CONCLUSION

In conclusion, this study shows that the high intraperitoneal dosage

of K-X (150–4 mg/kg) should not be recommended for anaesthesia in

young (2–3 months) Wistar rats, and the intraperitoneal injection of

100–2 mg/kg of K-X dose could be the optimal dose and route in the

male and female aged (18–20 months) Wistar rats. Also, it seems that

the reduction of the mature spines of CA1 in old rats has associations

with a lower dose of K-X dosage and less duration anaesthesia time.
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