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ABSTRACT 

The aim of this study was to describe the concentration profile of ketamine in plasma and red blood cells following an 
intravenous (IV) bolus in the horse. Ten healthy standardbred horses (two males and height females) 7.7 ± 4.6 (mean 
value ± SD) years old and weighting 380 ± 21 kg (mean value ± SD) were recruited. The horses were premedicated 
with acepromazine (0.04 mg·kg−1·IV). Fifteen minutes later they received romifidine (0.08 mg·kg−1·IV), and 5 minutes 
after they were administered midazolam (0.06 mg·kg−1·IV). Immediately, anaesthesia was induced by ketamine (2.2 
mg·kg−1·IV). Venous blood samples were collected at scheduled time points. Plasma and red blood cells (RBCs) con- 
centration of ketamine was assayed using a high performance liquid chromatographic method (HPLC/UV-DAD). The 
high mean recovery rates, the high sensitivity, the good linearity, suggest a clinical applicability of the analytical 
method. A bicompartmental model resulted as the most appropriate to describe the ketamine concentration—time pro-
file for both plasma and RBCs. The fitted regression line between ketamine plasma concentrations and RBC concentra-
tions supports the good correlation between ketamine concentrations in plasma and in RBCs. The kinetic parameters of 
ketamine calculated for RBC are equal or very similar to the plasma ones. The study confirms the kinetic behaviour of 
ketamine used in the horse as anaesthetic inducers in routine surgery. Finally, the bicompartmental model well describes 
the ketamine profile also in RBCs, that it is very close to the plasma profile, underlining the great importance of RBCs 
as blood subcompartment. 
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1. Introduction 

Ketamine (2-[2-chlorophenyl]-2-[methylamino]-cyclo-  
hexanone) is an arylcycloalkylamine structurally related 
to phencyclidine, presenting two enantiomeric forms, S- 
(+)-ketamine and R-(−)-ketamine, with different anaes- 
thetic potency [1]. Commercially it is available as a ra- 
cemic mixture of hydrochloride salts. Ketamine is char- 
acterized by dissociative and analgesic properties. Firstly 
ketamine was used in humans as anaesthesia inducer, 
actually it is widely used also in Veterinary Medicine to 
induce anaesthesia in nearly all kinds of animals, includ- 
ing birds, primates and non-domesticated animals [2-6]. 
The mechanism of ketamine pharmacological action is 
related to its non-competitive antagonistic binding to the 
cation channel of the N-methyl-D-aspartate (NMDA) 

receptor, and its consequent interference with the excita- 
tory amino acid transmitters, glutamate and aspartate [7- 
9]. 

In horses, ketamine has been used for more than two 
decades as an injectable anesthetic agent in conjunction 
with α2-adrenoceptor agonists such as xylazine. Keta- 
mine is usually administered IV at a dose of 2.2 mg·kg−1, 
usually producing an increase of cardiocirculatory pa-
rameters cause to its simpathetic effect [10]. Despite its 
extensive use in the horse, informations regarding the 
kinetic behaviour of ketamine in this species are not suf-
ficiently updated [11-14]. 

Since ketamine is a lipophilic drug, it easily crosses 
cell membranes by means passive diffusion. Roncada et 
al. [15,16] studied the pharmacokinetics of ketamine in 
cat and dog and its ability to bind and/or to store in red 
blood cells (RBCs), trying to explain the great variability *Corresponding author. 
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in the response of both species to the same ketamine 
dosage, especially in relation to the recovery. Both stud- 
ies highlighted the same good correlation between the 
levels of ketamine in plasma and those found in RBCs, 
suggesting the last fraction may be susceptible to several 
haematological factors (i.e. anaemia, complete blood count, 
CBC) that, in part, may explain the underlined individual 
variability. 

Erythrocytes, or red blood cells (RBCs), are derived 
from haemopoietic stem cells in bone marrow. They 
constitute the largest population of blood cells, they are 
small, flexible biconcave disks (the biconcave shape pro- 
vides a large surface-to-volume ratio for oxygen delivery) 
containing haemoglobin, and are the main carriers of 
oxygen to the tissues, and CO2 back from the periphery 
to the lungs [17]. RBC membrane consists of a lipid bi- 
layer (phospholipids, cholesterol) and proteins (including 
receptors, carriers, and enzymes); the cytosolic pH is 7.1 
to 7.3 [18]. In addition to their O2 and CO2 transport abil- 
ity, RBCs are easily crossed by small organic cationic, 
anionic, and nonelectrolytic molecules showing that lipo- 
philicity, molecular size, and chiral characteristics are 
important. Lipophilic organic compounds penetrate the 
RBCs by their dissolution into the lipid bilayer mem- 
brane (passive diffusion) [18]. Owing to the ability of 
erythrocyte membranes to be opened and resealed, they 
provide an extraordinary vehicle for the dissemination of 
drugs in the circulation and represent potential vector 
and/or reservoir for different bioactive substances, in- 
cluding drugs and proteins [19,20]. 

This study was performed to match different purposes. 
The first one is to assess the plasma concentration of 
ketamine used as bolus to induce anaesthesia in horses 
during planned routine surgery. Secondly, the RBC parti- 
tioning of the anaesthetic drug was evaluated to assess 
also in this animal species possible consequences on the 
overall drug disposition profile. Finally, standing the 
high lipophilicity of ketamine and supposing to reach the 
partitioning equilibrium plasma/RBCs in a very short 
time, we verified if it would be possible to define also for 
RBCs the same kinetic parameters calculated for plasma, 
considering RBCs as a plasmatic “compartment” release- 
ing ketamine when it leaves circulation to distribute to 
tissues. 

2. Materials and Methods 

2.1. Animals 

Ten healthy standardbred horses (two males and height 
females) 7.7 ± 4.6 (mean value ± SD) years old and 
weighting 380 ± 21 kg (mean value ± SD) were recruited. 
The animals were client-owned and were presented to 
undergo routine surgery at the Veterinary Teaching Hos- 
pital of the Department of Veterinary Medical Sciences.  

The animals were allocated in individual box stalls. They 
were fasted 12 hours before surgery, and had free access 
to water until anaesthesia started. Preoperative haemato- 
biochemical blood test results and clinical examinations 
of horses showed good general physical conditions. Ac- 
cording to the American Society Anaesthesiology (ASA) 
classification, the horses were classified in the ASA I 
anaesthesiological risk class. 

The study was handled according to the provisions of 
European Community (EC) Council Directive 86/609, 
adopted by the Italian Government (D.L. 27/01/1992 n. 
116). 

2.2. Anaesthesiological Protocol 

A 14-G catheter, placed in the right jugular vein under 
local anaesthesia, was used for the administration of the 
drugs. The anaesthetic protocol was settled according the 
following succession: premedication with acepromazine 
(0.04 mg·kg−1·IV; Prequillan®, Fatro, Italy), and after 15 
minutes, with romifidine (0.08 mg·kg−1·IV; Sedivet®, 
Boehringer-Ingelheim, Italy). Five minutes later, horses 
were administered midazolam (0.06 mg·kg−1·IV; Ipnovel®, 
Roche, Italy), and immediately, anaesthesia was induced 
by ketamine (2.2 mg·kg−1·IV; Ketavet 100®, Gellini, Italy) 
administered in quick succession. Following endotra- 
cheal intubation, horses were transported to the operat- 
ing theatre by hoist, and connected to a large animal 
closed anaesthetic circle system. The anaesthesia was 
maintained with isoflurane (Isoflo Vet, Esteve, Italy) in 
100% oxygen vehicle. Ringer lactate was administrated 
at 4 ml·kg−1·h−1 through the catheter in the jugular vein 
to replace the blood volumes withdrawn from the horse. 

2.3. Blood Sampling 

Blood samples (5 ml) were collected by means a 14-G 
catheter placed in the left jugular vein, immediately be- 
fore ketamine administration (t0), and at 2, 5, 10, 15, 20, 
25, 30, 40, 50, 60, 75, 90, 105, 120, 150, 180 minutes 
after ketamine administration. All blood samples were 
immediately transferred in heparinised tubes and centri- 
fuged (1200 × g) for 20 minutes at room temperature. 
After centrifugation, plasma was separated from RBCs; 
both biological matrices were transferred in clean test 
tubes and frozen at −20˚C until analysis. 

2.4. Ketamine Analyses 

The ketamine assay of plasma and RBCs was carried out 
at the Pharmacology and Toxicology Service in accor- 
dance with the Quality Management System of the De- 
partment certified ISO 9001. 

The analytical method was set up and validated modi- 
fying the high performance liquid chromatographic (HPLC) 
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analyses described by Gross et al. [21], especially con- 
cerning the liquid-liquid extraction steps. 

Ketamine standard solution (1 mg·mL−1) was purchased 
from Cerilliant Corporation (USA). Ketamine reference 
working standard solutions were prepared at different 
concentrations (0.1; 0.25; 0.5; 1.0; 2.5; 5.0; 10.0 µg·mL−1) 
to generate a reference curve. In addition, plasma and 
RBCs related to the t0 time were spiked with ketamine 
reference standard solutions (0.1; 0.25; 0.5; 1.0; 2.5; 5.0; 
10.0 µg·mL−1) and subjected to the same extraction and 
purification procedures, as well as, HPLC analysis, of 
unknown samples (calibration curve). 

The specificity and the linearity of the method were 
evaluated by repeating the analysis of the spiked samples 
in different days allowing the determination of mean 
coefficient of variation (CV%). The limits of detection 
(LOD) and quantification (LOQ) were settled.  

2.5. Samples Preparation and Clean-Up 

Plasma: One thousand µL aliquots of plasma were acidi- 
fied (pH ≤ 2) by hydrochloric acid (2.5 M, 100 µL) in 
15-mL conical glass screw-capped tubes, further 7 mL 
diethyl ether were added, and the mixture was tumbled 
using a rotatory mixer. Tubes were centrifuged (1200 × g, 
5 minutes, room temperature) and the organic phase dis- 
carded. Sodium hydroxide (5 N, 100 µL) was added to 
the acid phase up to pH ≥ 12, followed by a further di- 
ethyl ether (7 mL) extraction of the aqueous phase. After 
centrifugation (1200 × g, 5 minutes, room temperature), 
the organic layer was transferred to clean tubes (10 mL), 
and dried by a rotatory vacuum bench evaporator (40˚C, 
UNIVAPO; StepBio, Italy). The residue was reconsti- 
tuted by orthophosphoric acid (0.01 M, 250 µL), and 
mixed by vortex (15 seconds) before transferring into 
HPLC-vials. 

RBCs: One gram of RBCs was diluted with sodium 
dihydrogen phosphate buffer (100 mM, 5 mL) and ho- 
mogenized by Ultra-Turrax T25 (Janke and Kunkel, It- 
aly). Aliquots of homogenate (2 mL), added to sodium 
hydroxide (5 N, 400 µL), were transferred to conical 
glass screw-capped tubes (15 mL). The tubes were shortly 
vortex-mixed, extracted by adding diethyl ether (7 mL), 
and shaking using a rotatory mixer (10 minutes). After 
centrifugation (1200 × g, 5 minutes, room temperature) 
the organic phase was transferred to a clean tube (10 mL) 
containing sulphuric acid (25 mM, 250 µL), mixed (ro- 
tatory mixer, 10 minutes), and centrifuged (1200 × g, 5 
minutes, room temperature). The organic phase was dis- 
carded, and the aqueous layer was dried in a rotatory 
vacuum bench evaporator (40˚C, UNIVAPO). The resi- 
due was reconstituted by orthophosphoric acid (0.01 M, 
200 µL), and mixed by vortex (15 seconds) before trans- 
ferring it into HPLC-vials. 

2.6. Chromatography Assay 

A HPLC system (BeckmanCoulter SpA, Italy), compris- 
ing a 116 pump, a 507 automatic autosampler, an UV- 
Diode Array 168 detector, and an integration software 32 
karat, was used. 

The mobile phase, consisting of a mixture methanol- 
acetonitrile (2.5:1 v/v) and orthophosphoric acid (0.01 M) 
(15:85 v/v), was at 0.8 mL·min−1 flow rate. The separa- 
tion was performed using a reverse phase column Luna 
C18 5 µm 250 × 4.6 mm (Phenomenex-Chemtek Ana- 
lytica, Italy) with a pre-column PR C-18 5 µm 15 × 4.6 
mm (Phenomenex-Chemtek Analytica, Italy). The HPLC 
injection size of samples was 50 µL. All chromatographic 
analyses were performed at room temperature.  

2.7. Pharmacokinetic Analysis 

Pharmacokinetic profiles were analyzed using the soft- 
ware package WinNonlin 4.0.1 (Pharsight Corporation, 
USA). Compartmental modelling was attempted for the 
plasma and RBC data, the best model was chosen on the 
basis of a visual inspection of the weighted residual plot. 
The pharmacokinetic parameters considered were: A and 
B (intercepts of the distribution and elimination phases), 
α and β (the rate constants of distribution and elimination 
phases), t1/2α and t1/2β (half lives of distribution and 
elimination phases), AUC0→∞ (the area under the curve to 
infinity), Cl (body clearance), Vdss (volume of distribu- 
tion at steady-state), Cmax (peak drug concentration), 
AUMC (area under the first moment curve), MRT (mean 
residence time). Pharmacokinetic parameters were cal- 
culated for each animal.  

2.8. Statistical Analysis 

Pharmacokinetic parameters were presented as the me- 
dian of single data (Microsoft Excel 2010). The plasma 
concentrations were plotted vs RBC concentrations using 
a linear regression to describe the relationship between 
the two variables (P < 0.05) (Med calc 12.3.0 Software). 

3. Results 

During the course of anaesthesia (from sedation to re- 
covery) all horses were healthy, the chosen anaesthesi- 
ological protocol (acepromazine, romifidine, midazolam, 
ketamine as induction, and isofluorane manintenence) 
perceived relative safety of dose and response. 

3.1. Ketamine Analysis 

To develop our method of analyses we started from the 
HPLC analyses described by Gross et al. [21]. Briefly, 
the modifications were essentially related to the liq- 
uid-liquid extraction steps of plasma. The early acidifica-  
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tion, followed by the extraction with diethyl ether, dis- 
charging the organic phase, gave a clean sample (high 
sensitivity) with good recovery rate. 

Concerning RBC, the weight of this biological mate- 
rial instead of prior dilution with sodium dihydrogen 
phosphate buffer, resulted in a highest accuracy despite 
the low RBC amounts. In addition, the dilution with so- 
dium dihydrogen phosphate buffer, followed by the ho- 
mogenization, brought the highest ketamine leakage. 

The liquid-liquid extraction provided a good purifica- 
tion of plasma and RBCs with high mean recovery rates 
(88.55% ± 7.41%, mean value ± SD; 75% in plasma and 
96% in RBC; CV%: 7.2%) in the considered concentra- 
tion range. The high sensitivity was supported by keta- 
mine LOD and LOQ. For plasma they were 0.025 
µg·mL−1 and 0.050 µg·mL−1, respectively; for RBCs they 
were 0.050 µg·mL−1. The good linearity in the range of 
ketamine concentrations was supported by the high R2 
coefficient (>0.9998). These observations suggest a clini- 
cal applicability of the analytical method satisfying well 
the requirements of a kinetic study (wide range of con- 
centrations). At the chromatographic conditions the keta- 
mine retention time was about 20.5 minutes. 

3.2. Pharmacokinetics of Ketamine 

A bicompartmental model resulted as the most appropri- 
ate to describe the ketamine concentration-time profile 
for both plasma and RBCs. For all horses, the following 
equation was appropriate to describe the ketamine plasma 
and RBC concentrations: 

  t tC e et A B     

where C(t) is the plasma/RBC drug concentration at time 
t; e is the base of the natural logarithm; A is the y-axis 
intercept and α is the slope for the distribution phase of 
the curve; B is the y-axis intercept and β is the slope for 
the elimination phase of the curve. 

The pharmacokinetic parameters of ketamine in plasma 
and RBCs (medians) are summarized in Table 1, while 
the mean concentration-time profiles for ketamine in 
plasma and RBCs are shown in Figure 1. 

Cmax (4.1 µg·mL−1), AUC(0-∞) (58.3 min·µg·mL−1), and 
AUMC (3525.2 min·min·µg·mL−1) made clear the high 
ketamine plasma levels. Observing the curves (Figure 1), 
the initial α-phase of distribution decreased very rapidly 
(α 0.2 min−1) and was characterized by a short distribu- 
tion’s half life (t1/2α 3.5 min). The wide tissue distribution 
of ketamine was underlined by an “ideal” apparent vol- 
ume of distribution at steady state (Vss 1.9 L·kg−1), sug- 
gesting that ketamine does not accumulate in tissues. 

The elimination phase (β-phase) was characterized by 
a lower slope (β 0.01 min−1), indicating a slow decline in 
blood levels of ketamine as a result of the elimination 

Table 1. Plasma and RBC pharmacokinetic parameters 
(median), calculated for single IV administration of keta- 
mine in horses. 

Parameter (units) PLASMA RBCs 

α (min−1) 0.2 0.2 

β (min−1) 0.01 0.01 

t1/2α (min) 3.5 3.5 

t1/2β (min) 71.0 85.8 

A (µg·mL−1) 3.9 4.3 

B (µg·mL−1) 0.4 0.3 

Cmax (µg·mL−1) 4.1 4.0 

AUC(0-∞) (min·µg·mL−1) 58.3 58.5 

AUMC (min·min·µg·mL−1) 3525.2 2930.0 

MRT (min) 80.2 71.5 

Vss (L·kg−1) 1.9 2.3 

Cl (mL·min−1·kg−1) 11.6 13.1 

A: the intercept and α, the rate constant for the distribution phase of the 
curve; B: the intercept and β, the rate constant for the terminal phase of the 
curve; t1/2α: distribution phase half-life; t1/2β: elimination phase half-life; Cmax: 
peak drug concentration; AUC(0-∞): area under plasma and RBCs concentra-
tion vs. time curve; AUMC: area under the first moment curve; MRT: mean 
residence time; Vss: volume of distribution at steady state; Cl: clearance. 

 

 

Figure 1. Ketamine concentrations—time profile (mean ± 
SD) in plasma (●) and RBCs (■) after IV administration in 
horses. 

 
processes (metabolism and excretion). The plasma t1/2β 
was 71.0 min, and the body clearance (11.6 mL·min−1·kg−1) 
made it a fully significant reason for this slowdown. Ke- 
tamine was still detected at the last time of blood sam- 
pling (180 min). 

In Figure 2, the diagram shows the fitted regression 
line between ketamine plasma concentrations and RBC 
concentrations for all the horses. The estimated regres- 
sion equation was:  

y 0.06836 1.0592x   

with a coefficient of determination (R2) = 0.9437; a 
F-ratio = 2415.7; a significance level P < 0.0001, and a 
Spearman’s coefficient of rank correlation = 0.909. 

The kinetic parameters of ketamine calculated for 
RBC are equal or very similar to the plasma ones (Table 

−11). Only t1/2β (85.8 min) and Vss (2.3 L·kg ) were higher  

Copyright © 2013 SciRes.                                                                                OJVM 



F. SORI  ET  AL. 140 

 

Figure 2. Representative linear relationship between keta-

 
than plasma, meanwhile, AUMC (2930.0 min·min·µg·mL−1) 

4. Discussion 

udy, carried out in horse, were to assess 

analytical method was specific, and sensitive enough 
to

eters were calculated for 
ea

scribes 
th

ine between ketamine plasma 
an

mine concentrations in RBCs and ketamine concentrations 
in plasma of all horses. 

and MRT (71.5 min) were lower. 

The aims of the st
the kinetic behaviour of ketamine used as bolus to induce 
anaesthesia during planned routine surgery; secondly to 
evaluate the plasma/RBC partitioning of the anaesthetic 
drug verifying possible consequences on the overall drug 
disposition profile. Finally, standing the high lipophilic- 
ity of ketamine, to check if it would be possible to define 
also for RBCs the same kinetic parameters calculated for 
plasma, considering RBCs as a plasmatic subcompart- 
ment. 

The 
 be implemented in studying the disposition kinetics of 

ketamine in blood and its RBC subcompartment. It is 
important to stress the relevance of the homogenization 
phase of red blood cells before the extraction of ketamine. 
Magnani et al. [22] underlined that human erythrocytes 
have the remarkable ability of their membrane to be 
opened and resealed providing an extraordinary possible 
vehicle for drugs. Thus, homogenization of RBC samples 
lets to the rupture of the RBC membranes excluding the 
possibility of resealing, and strengthening ketamine, 
making it difficult to extract. 

The pharmacokinetic param
ch individual animal, since the individual variability 

was wide, resulting in high standard deviations, we de- 
cide to present them as the median of single data. 

An open bicompartmental model properly de
e trend of the plasmatic concentrations of ketamine that 

declined biexponentially (Figure 1), with a rapid distri- 
bution phase (half life 3.5 min), followed by a slower 
elimination phase (half life 71.0 min). The same bicom-  

partmental model was chosen by several Authors in ki- 
netic studies concerning ketamine in horse, in cat, and in 
dog [11,12,15,16,23,24]. Concerning the main kinetic 
parameters, our data (Table 1) fit well with results of 
other researches in the horse using ketamine in anaesthe- 
siological protocols (2.2 mg·kg−1·IV as single bolus, or 
single bolus followed by ketamine infusion). In our trial 
MRT (80.2 min) is lower than MRT defined by Flaherty 
et al. [24] and by Nolan et al. [23] (105.9 and 110.7 min 
respectively). The half life of the distribution phase (t1/2α 
3.5 min) matches well with Waterman et al. [12] value 
(t1/2α 2.89 ± 0.25 min). Differences are observed con- 
cerning the elimination phase (t1/2β 71.0 min) versus data 
gained by Waterman et al. [12] (t1/2β 65.84 ± 3.46 min), 
and Flaherty et al. [24] (t1/2β 46.1 min), but similarities 
are found with Nolan et al. [23] (t1/2β 89.8 min). On the 
contrary, both Nolan et al. [23] and Kaka et al. [11] un- 
derlined Cl values higher than ours (11.6 mL·min−1·kg−1). 
Finally, the volume of distribution at steady-state (Vss 1.9 
L·kg−1) attains properly with data of Flaherty et al. [24], 
and of Nolan et al. [23] (1365 ml·kg−1, and 1.423 L·kg−1, 
respectively). Lots should be the reasons to explain these 
differences, mainly, the different anaesthesiological pro- 
tocols (drugs used in pre-medication; simultaneous ad- 
ministration of other anaesthetics, i.e. propofol); but also 
the different age and weight of the horses have to take 
into consideration. In any case, the ketamine plasma be- 
haviour is similar, as well as, the good course of anaes- 
thesia (from sedation to recovery) described by all Au- 
thors. Thus, likewise Kaka et al. [11] and Waterman et al. 
[12] we can assume the duration of anaesthesia from a 
single 2.2 mg·kg−1·IV bolus of ketamine was determined 
largely by distribution; recovery from anaesthesia de- 
pends mainly on rapid redistribution of the drug from the 
central compartment (a 30% - 40% of the dose remains 
in the horse at recovery). 

The fitted regression l
d RBC concentrations (Figure 2) suggests that keta- 

mine has the sufficient lipophilicity to pass the RBC 
membrane, and that, if vessels should be a “closed” sys- 
tem, equilibrium would be reached when the ratio of un- 
bound concentrations of the drug in the aqueous phases 
of plasma and RBC cytosol remains constant. These data 
confirm the results of Roncada et al. in the cat [15] and 
in the dog [16], and highlight also in the horse the con- 
stant presence of the drug in the RBCs, at concentrations 
always comparable to those found in plasma (Figure 1), 
suggesting an equilibrium between the two compartments. 
This means that reequilibrium between the concentra- 
tions in the RBCs and plasma for lipophilic drugs, as 
ketamine, with significant RBC partitioning, occurs quickly 
and does not influence significantly the kinetic behaviour. 
In addition, we highlight that the RBC levels of ketamine 
declined biexponentially and have the same trend of the 
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plasmatic ones (Figure 1). The kinetic parameters of 
ketamine obtained for RBC profile are equal or very 
close to the plasma ones (Table 1). Only t1/2β (85.8 min) 
and Vss (2.3 L·kg−1) were higher than plasma, meanwhile, 
AUMC (2930.0 min·min·µg·mL−1) and MRT (71.5 min) 
were lower. RBCs can be considered a subcompartment 
of the blood, where ketamine apparently does not bind to 
RBC constituents, and it freely moves inside and outside 
only by passive diffusion. Thus we assume that the lower 
AUMC and MRT could support this hypothesis, while the 
higher RBC t1/2β and Vss could validate the observations 
of Hinderling [18], Rossi et al. [20], and of Millán et al. 
[19] that consider RBCs as optimum vehicles/vectors 
and/or reservoirs for bioactive substances. Concerning 
ketamine, the RBCs could represent a kind of reservoir 
from which the anaesthetic is quickly released in circula- 
tion, without interferes apparently with its kinetic behav- 
iour. Anyway, they become an important component in 
the mechanism of redistribution of a drug and it could 
assume a strong correlation for example with the hema- 
tocrit value (CBC). Therefore, CBC of the patient may be 
an important factor to consider in drug administration, 
especially when the drug, unlike ketamine, binds to 
RBCs bringing a possible accumulation phenomenon that 
could be responsible of the duration of the anesthesia, 
especially when the drug is used in continuous infusion, 
and especially in horses in relation to the risks of anaes- 
thesia protocol (mortality 0.12%) [25]. At this stage it 
would be interesting to confirm the precise location of 
ketamine inside RBCs identifying or excluding a possible 
binding to specific intracellular proteins. 

Considering that in humans and animals, norketam
is

a
us
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