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SUMMARY

Twe groups of dogs were given 40 mg/kg ketamine and normal saline respectively orally for 28 days. The
treatments were discontinued on day 28 and the dogs allowed recovering for a period of two weeks after which
the study was terminated. To determine the effect of daily intake of ketamine and normal saline on the
haemogram, blood samples were collected on days 8, 7, 21, 28 for the assessment of the packed cell velume
{(PCYV), red blood cell counts (RBC), total and differential white cell counts. The serum levels of alanine
aminotransferase (ALT) and creatinine were assayed on days 0, 7, 21, 28. On days 35 and 42 (post treatment),
the haematologic variables, serum ALT and creatinine levels were re-determined. The RBC and PCV of the
ketamine treated group were significantly (P<8.25) lower than those of the control group on days 21, 28 and 35.
Also on days 21 and 28, the WBC, absolute lymphocyte counts and absolute neutrophil counts of the ketamine
group were significantly (P <0.05) lower. On day 42 (post treatment), the WBC and absolute neutrophil counts
of the ketamine group were significantly higher compared to those of the control group. The serum levels of
ALT and creatinine of the ketamine group were significantly (P <0.05) higher than control values by day 21 and
28 of the study. It was concluded that prolonged oral ingestion of ketamine led to mild anaemia. Continues use
of ketamine may also cause reduction of lymphocytes and neutrophils thus increasing an individual's
susceptibility to viral and bacterial diseases. Mild hepatocellular damage and decreased renal function may
also characterize prolonged use of ketamine. The experimental findings highlight the need to discourage
prolonged use of ketamine either for recreation or as a psychedelic.
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INTRODUCTION occasionally used for its sedative and analgesic

) ] . i properties (Clements ef al., 1982; Kolenda ef al.,
Ketamine hydrochloride is a short acting 1996). Bxtra medically, ketamine is used as a

anaestheti.c agent used in veterinary and human recreational drug due to its dissociative effects
anaesthesia (Bergman, 1999; Bonanno, 2002; (Dotson et al, 1995). It is also used in

Hijazi et al., 2003). It is often described as a
unique anaesthetic due to its hypnotic,
analgesic and amnesic properties (Tomilson,
1994). It induces a state referred to as

psvchedelic therapy in the treatment of alcohol
dependence and neuroses (Krystal ez af., 2006).

Ketamine is currently a controlled drug in the

“dissociative anaesthesia” (Bergman, 1999). It United States, United Kingdom, Canada, Hong
Kong and Singapore due to its recreational / non-
medical use (Dalgamo and Schewan, 1996, Lim,
2003). It is used recreationally in powder or
liquid form. Recreationally used powders are

is mainly used for induction of anaesthesia in
patients in the intensive care unit and for short
surgical procedures (White er al., 1982;
Kolenda et al, 1996). In humans, it is
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prepared by heating liquid ketamine stolen from
veterinary- and pharmaceutical shops . (Anon,
1994). These powders are then insufllated,
smoked or orally ingested on daily basis (Kent,
1996; Reboso and Gonzalez, 1999).

The systemic side effects of daily recreational or

psychedelic use of ketamine have not been .

reported. However, the mean red blood cell count,
haemoglobin concentration and packed cell
volumes were reported to decrease slightly
following ketamine anaesthesia in sheep
(Nowrouzian er «f., 1981). These parameters
returned to baseline when the animals recovered
from anaesthesia. The use ofketamine for infusion
has been reported to moderately increase the
serum concentration of some liver enzymes
(Dundee et al., 1980). Daily injection of ketamine
for 6 weeks has also been reported to cause a
transient increase in some liver enzyme of dogs
(Corssen et al, 1968). The use of ketamine for
recreation or psychedelic therapy might cause
more significant changes in the haemogram and
biochemical variables of its prolonged users. Thus
using dogs as experimental models, this work was
carried out to establish possible systemic side
effects of prolonged recreational use of ketamine
in humans.

'MATERIALS AND METHODS
Animals

"Ten adult local dogs of mean (SD) weight 6.8 (0.4)
kg aging between 10 to 14 months were used for

the study. They were confined in cages and fed
with rice and meat twice daily. Water was provided

ad libitum. The dogs were acclimatized for a
period of two weeks prior to the study after which
they were divided into two treatment groups
"groupl (normal saline treated) and group 2
(ketamine treated).

Drug preparatlon and administration

A dose of 40mg/kg was used to calculate the
volume of liquid Ketamine (kotamin®, Biofil
chem. and Pharm. Indonesia) to be prepared for
dogs in the ketamine treated group. On each day of
the study, the volumes of ketamine to be prepared

were calculated. The required volumes for
evaporation were aspirated and expirated into
ditferent stainless steel dishes (A~ E) placed
over water baths. The water baths were heated
gently until whitish powders were left in the
dishes. These powders were scraped oft the
dishes and weighed. They were then prepared
as 1% solutions using normal saline. These
solutions were administered per os daily to the
dogs for a period of 28 days. Dogs in the control
group were given normal saline for the same
number of days as ketamine. Subsequently, the
animals were allowed to recover from days 29

“to 42 of the study. After day 42 the study was

termmated

Haematology

Blood samples were collected from theJugpular
vein of dogs into ethylene diamine tetra acetic
(EDTA) bottles on day 0 prior ketamine
administration- to determine the baseline
haematologic values. The packed cell volumes

{PCV), red blood cell counts (RBC), white

blood cell counts (WBC), absolute lymphocyte
counts (ALC) and absolute neutrophil counts
were determined as described by Tvedten
(1994) and Simpson (1996). On days 7, 21 and
28 blood samples were collected to re assess the
haematologic variables. Ketamine
administration was stopped on day 28 after
which the dogs were kept for another two
weeks without any treatment administered to

them. Blood samples were collected again from
- the dogs for haematology on days 35 and 42.

_ Serology

10

- creatinine  of the dogs..

Blood samples collected on day 0 were
transferred into plain sample bottles. The sera
were separated from the blood clots and then
centrifuged to clarify them. These sera were
used for the determination of serum ALT and
Serum ALT ‘was.
determined by the Reitman- Franknel
colometric method for in vitro determination of
ALT in serum (Reitman and Franknel, 1957).
Creatinine was determined by the modified
Jaffe method for in vitro determination of
creatinine in serum (Blass et al., 1974). On days
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7, 21, 28 and 42 the serum ALT and creatinine
levels were re assayed.

Statistical analysis

The data obtained were expressed as mean
(SEM). The students T- test was to compare the
mean haematologic and biochemical variables
obtained in the two groups. Least significance
difference (LSD) was used for post-hoc
comparison of significant effects by the

treatments. Values of P less than 0.05 were

considered significant

RESULTS

The RBC (Fig. 1) and PCV (Fig. 2) of the
ketamine treated group were significantly
(P<0.05) lower than those of the control group on
days 21, 28 and 35. Also on days 21 and 28, the
WBC (Fig. 3), absolute lymphocyte counts (Fig.
4) and absolute neutrophil counts (Fig. 5) of the
ketamine group were significantly (P < 0.05)
lower compare to those of the control group. On
day 42 (post treatment), the WBC and absolute
neutrophil counts of the ketamine group were
significantly higher than those of the control
group. The serum levels of ALT (Fig. 6) and
creatinine (Fig. 7) of the ketamine group were
significantly (P <0.05) higher than the control
valuesby day 21 and 28 of the study.
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Fig 1: Red blood cell counts (10°/ul) of dogs given normal saline and ketamine daily.
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Fig 2: Packed cell volumes (%) of dogs given normal saline and ketamine daily
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Fig.3: White blood celi counts (10°/pl) of dogs given normal saline and ketamine daily
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Fig.4: Absolute lymphocyte counts (10%/ul) of dogs given normal saline and ketaming daily

25
2
5 20
9]
(&)
o -
E ' j></
210 -
2
g 5
2

0 .

0 7 2 28 35 42
Days
—@~ (P 1(Contrgl) === GP 2(Ketamine)

Fig.5: Absolute neutrophil counts (10'/nl) of doge given normal saline and ketamine daily
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Serum ALT
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Fig. 6: Serum Alanine aminotransferase (IU/L) levels of degs given normal saline and ketamine daily
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Fig.7: Serum creatinine levels (pmol/L) of dogs given normal saline and ketamine daily

DISCUSSION

Mild anaemia was observed in the ketamine
treated dogs. Red blood cells are known to last
in circulation for 100 to 120 days before being
destroyed (Swenson, 1993). Thus the dogs may
have become anaemic probably due to
shortened life span or haemolysis of circulating
red cells. This claim however needs tc be
substantiated by further studies. Chest pain,

tachycardia, palpitation, increased blood
pressure and dizziness have been observed in
recreational users of ketamine (Anon., 2007).
These reported side effects of prolonged
ketamine usage may be due to anaemia since

injectable anaesthetics like thiopentone had been
reported to suppress leucocyte transmigration
(Horfbauer, 1999), phagocytosis (Salman et al.,
1998), immune system (Salo, 1992) and the bone
marrow (Stover and Stocker, 1998), these
findings of  decreases in the number of
neutrophils and lymphocytes in the ketamine
group during this study suggests that ketamine
similar to thiopentone may be have decreased
these white cells. Decrease in the number of cells
may suggest that prolonged use of ketamine may
increase an individual's susceptibility to viral and
bacterial diseases. The cause of the leucocytosis
and neutrophilia seen in the ketamine group
following ketamine withdrawal is unknown.
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However it may be suggested that there was

increased mobilization  of ‘neutrophil into the

blood stream. However, -the recovery, of
tavourable leukocytes response appears o
suggest that permanent damage to the bone
marrow had not occurred by the 28" day of
ketamine administration.

Alanine aminotransferase is highly concentrated
in the liver (Pratt and Kaplan, 2000). Its increased
level in serum signals liver damage (Willard and
Twedt, 1994; Pratt and Kaplan, 2000; Giannini er
al., 2005). When the liver cell membrane is

damaged ALT isreleased into the blood (Pratt and -

Kaplan, 2000). Mild ketamme toxicity, hence
mild membrane damage to hepatocytes may have
partly contributed to the increased ALT observed
during this study. ’

Creatinine is a by product of muscie creatinine
phosphate, a compound predominant in the
muscle (Blood er af., 1994; Lipps, 2006;
Silberberg, 2006). When produced, creatinine
enters the blood and is filtered by the kidney
(Silberberg, 2006)." The remaining amount
accumulates in the serum and plasma (Lipps,
2006). With normal glomerular filtration rate,
serum creatinine level remains constant and
normal (Siiberberg,  2006). However, if
glomerular filtration rate or renal blood flow was
impaired more creatinine accumulates leading to
arise in serum/ plasma creatinine level (Blood and
Radositis, 1989; Lees ez al., 1994; Lipps, 2006).
Thus it appears reasonable to summarize that the
increased creatinine levels of the dogs given
ketamine suggests some impairment of their

kidney function.

CONCLUSION

In" conclusion, prolonged oral ingestion of
ketamine led to mild anaemia and a significant
reduction in number of circulating neutrophils
and lymphocytes. Prolonged users of ketamine
may show signs of anaemia, such as dizziness.
Continued use of ketamine may also cause
reduction of lymphocytes and neutrophils thus
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increasing an individual's susceptibility to viral
and bacterial discases. Mild hepatocellular
damage and decreased renal function may also
characterize prolonged use of ketamine. The
experimental findings highlight the need to
discourage prolonged use of ketamine either for
recreation or as a psychedelic.
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