
To the editor – Aan die redakteur

Streptococcal meningitis in a five-month-old male lamb

Streptococcus species cause a wide
variety of diseases in food animals,
including septicaemia, mastitis, meningi-
tis, encephalitis and pneumonia5.

Meningitis due to Streptococcus spp. is
commonly a complication of bacteraemia
and septicaemia in neonates. In older
animals, streptococcal meningitis is
common only in pigs3. A case of strepto-
coccal meningitis in a 5-month-old lamb
is reported. To the best of our knowledge
this is the 1st report of the disease in an
older lamb.

A 5-month-old male lamb was brought
to the University of Nairobi Large Animal
Clinic with a history of being well in the
early morning and then falling frequently
to the left side later in the day. A clinical
examination was carried out and blood
taken in EDTA for haematology. In addi-
tion, cerebrospinal fluid was obtained
aseptically through the atlanto-occipital
joint and submitted for bacterial culture
and sensitivity determination. The meth-
ods used for bacterial culture and sensi-
tivity were as described by Buchanan and
Gibbons2 and Agumbah et al.1.

On clinical examination, the lamb was
dull, recumbent, staggered when forced
to move and would fall over to the left
side. Body temperature was 40.0 �C and
there was opisthotonus. It was hyper-
aesthetic, grinding its teeth, with padd-
ling movements of the hind limbs and
appeared blind. A tentative diagnosis of
meningitis was made on the basis of the
clinical manifestation.

The significant haematological findings
were high leukocyte count (16 000
WBC/µ ), with 70 % of these cells being
neutrophils (Table 1). The cerebrospinal
fluid had a protein level of 0.9 g/ , which
was slightly elevated (Table 2), and
alpha-haemolytic Streptococcus was iso-
lated. It was sensitive to chloramphe-
nicola, neomycin and penicillin but

resisant to oxytetracycline, chlortetra-
cycline, furazolidone, sulphonamides
and streptomycin.

Immediately after the clinical examina-
tion, the lamb was treated with chlor-
amphenicol (Chlorocide 1GM, Regal
Pharmaceuticals, Nairobi) at 10 mg/kg
body weight per day intramuscularly in
2 divided doses. An intravenous drip of
isotonic dextrose-saline (Dextrose 5 %,
Infusion Kenya Ltd, Nairobi) was also
administered. By the 3rd day the lamb
was bright and able to stand.

In food animals, streptococcal meningi-
tis is common in neonates, and several
Streptococcus spp. have been reported
to be involved. However, in weaned

animals, streptococcal meningitis has not
been reported in farm animals other than
pigs, where the causative agent is usually
Streptococcus suis serotype 25,6. In the
present case both the clinical signs and
bacterial culture of cerebrospinal fluid
(CSF) indicated a case of streptococcal
meningitis in a 5-month-old lamb.

In weaned farm animals, both mam-
mary and extramammary streptococcal
infections have been reported5. Extra-
mammary localisation in animals other
than the pig tend to occur in the lungs,
pleura, joints and bones4, with no
apparent involvement of the meninges.
In the present case, localisation of the
bacteria in anatomical sites other than the
meninges was not confirmed but cannot
be ruled out.

This report demonstrates that strepto-
coccal meningitis in weaned farm animals
is not confined to pigs. The Streptococcus
sp. involved in the present case could not
be typed owing to technical problems,
and therefore its possible relationship
with S. suis was not determined.
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Table 1: Haematological findings in a
5-month-old lamb.

Parametera Value Differential leukocyte
count (%)

PCV 42 % N 70
TP 5.4 g/d ST 0
Hb 16.4 g/d L 29
RBC 10.96 × 106/µ M 0
WBC 16.6 × 103/µ E 1
MCHC 39 % B 0

aPCV = packed cell volume; TP = total plasma
proteins; Hb = haemoglobin concentration; RBC =
red blood cell count; WBC = white blood cell count;
MCHC = mean corpuscular haemoglobin concentra-
tion N = neutrophils; ST = band neutrophils; L =
lymphocytes; M = monocytes; E = eosinophils; B =
basophils.

Table 2: Findings of cerebrospinal fluid
(CSF) taken from a 5-month-old lamb.

Parameter Value

Cytology No marked influx of cells
Specific gravity 1.009 g/m
Glucose 0.47 g/
Proteins 0.9 g/
CSF pressure 300 mm H2OaThe use of chloramphenicol in food animals is not

permitted in South Africa — Editor

Comments on ‘Ketamine hydrochloride – an adjunct for
analgesia in dogs with burn wounds’

In an article entitled ‘Ketamine hydro-
chloride – an adjunct for analgesia in dogs
with burn wounds’ (Joubert K, Journal of

the South African Veterinary Association
(1998) 69(3): 95–97), the author advocates
in his conclusions the clinical use of

ketamine with opioids and sedatives in
complex management of severe pain
in the dog. Although he gives a good
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theoretical justification for the case of
analgesic use of ketamine, his clinical
evidence does not provide enough data
to support this conclusion, as:
1. Only 2 cases are presented and no con-

trol group without the use of ketamine
is provided.

2. Ketamine was used only late in the
course of pain management in both
dogs. Indeed, the expected clinical
effect of any analgesic drug should the-
oretically be better when the drug is
given as soon as possible after the onset
of pain.

3. The author does not specify his criteria
for evaluation of clinical analgesia in
the dogs. He states in conclusion that
‘the clinical endpoint of pain manage-
ment should allow procedures to be
performed on the patient with minimal

discomfort, and food and water intake
should remain acceptable.’ Neverthe-
less, it is stated that Dog no. 1 started to
be interested in food only 4 days after
the beginning of the ketamine adminis-
tration. Pain relief was apparently in-
complete in Dog no. 2 for days after the
beginning of administrat ion of
ketamine. Additionally, the dog was
showing signs of discomfort, vomition
and mental depression, which might
also be indicative of insufficient
pain-relief.
I would suggest that the author tests his

working hypothesis in a larger number of
dogs using early administration of
ketamine together with selected comple-
mentary analgesic drugs (among opioids,
morphine would appear to be the drug of
choice against buprenorphine in the case

of severe pain). The suggested use of hyp-
notic drugs such as thiopentone or
propofol together with ketamine would
not be advisable for the purpose of ‘total
control of pain’.

In order to substantiate the working
hypothesis, it would be further necessary
to provide data concerning clinical per-
formance of dogs treated with other anal-
gesic drugs only (i.e. in a control group).
Finally, the criteria for evaluation of pain
and discomfort, as well as the incidence of
possible side-effects of ketamine, should
be given in detail.

In conclusion, until reliable clinical data
are available, ketamine should not be
claimed to be an effective and safe analge-
sic in critically-ill canine patients suffering
from severe pain.

Dr Jan Still

Private practitioner, PO Box 612, Witkoppen, 2068 South Africa.

In reply to Dr J Still

1. Only 2 cases presented and no control
group ....
The intention of this article was to

report on the clinical usage of ketamine as
an analgesic. It was not designed as a
clinical trial and hence no control groups
were used. The aim of this article was to
introduce the concepts of peripheral and
central hypersensitisation, explain part of
the physiological concept behind it and to
give a possible therapeutic answer. The
balance of evidence in human patients
would indicate that ketamine is able to
control central hypersensitivity pain.

2. Ketamine was only used late in the course of
pain ....
It is largely true to say that if analgesic

agents are started early in the course of
pain a better effect should be obtained. In
actual fact if one could start the analgesic
before the insult, the analgesia should
be greatly improved. On this basis, the
concept of pre-emptive analgesia was
born. Pre-emptive analgesia has produced
inconsistent results for a number of rea-
sons11. The use of NMDA receptor antago-
nists (ketamine) for the prevention of
post-operative pain on a pre-emptive ba-
sis is currently undergoing research7,8,11,19.

Both patients started on an opioid-
based analgesic protocol. Patient 1 started
on morphine (day 1) and then continued
with buprenorphine (days 2, 3, 4) while
patient 2 received buprenorphine only.
Despite the opioid-based analgesic proto-
col, these patients presented with severe,
intractable pain (patient 1, day 4; patient

2, day 2). This pain developed as a conse-
quence of central hypersensitivity. Cen-
tral hypersensitivity is mediated through
the opening of NMDA channels and
other glutamate-based receptor channels
from the influence of substance P and
glutamate20. The opening of these chan-
nels is not prevented by opioids1,12. Hence
opioid analgesic may become ineffective
in pain control in patients with central
hypersensitivity and furthermore hyper-
sensitivity may occur despite the use of
opioids for analgesia1,12. In this situation,
what pharmacological agents are avail-
able to manage this type of pain? Keta-
mine is a suitable agent owing to the effect
it exerts on the NMDA receptor14.

Pain relief from ketamine was not
immediate, as stated, but an immediate
improvement in disposition was noted.
For reasons beyond my control, the opioids
were discontinued in both patients when
ketamine was started. I believe that this is
not ideal and that by the mechanisms of
actions of opioids and ketamine that they
are both necessary to manage pain effec-
tively. It is probable that, because keta-
mine was the only analgesic used, pain
was not immediately alleviated and
hence the signs possibly indicative of pain
were noticed. Ketamine has been shown
to increase the quality of pain relief when
used in conjunction with opioids4,15. This
action may be synergistic4. There are
now efforts to combine the use of opioids
and ketamine for pain management in
humans4,18.

The failure of the first patient to show an

interest in food may be related to the
pharyngostomy tube, which was placed
to ensure that 2.5 times the maintenance
requirements of energy and protein could
be fed, since prehension due to burns
sustained on the lips was difficult.

3. The author does not specify his criteria for
the evaluation ....
The assessment of pain remains one of

the most difficult problems in veterinary
science. Recent evidence suggests that the
use of physiological parameters in the
assessment of pain is not accurate10. Heart
and respiratory rates vary owing to the
effects of drugs on the patient and stress
levels induced by the hospital and hand-
ling10. This leaves pain assessment as
largely subjective. In these patients, pain
was assessed by the ability to handle and
perform procedures on the patient along
with the behaviours of pain as described
by Hansen9. A definitive method for the
assessment of pain still needs to be out-
lined for small animal practice.

4. The suggested use of hypnotic drugs ....
Propofol was used in the 2nd patient to

induce anaesthesia for secondary closure
of the burn wound. In this case, propofol
was used in combination with morphine
for a balanced anaesthetic technique.
Patient 1 was anaesthetised with a combi-
nation of ketamine and midazolam for
the placement of a pharyngostomy tube,
also considered a balanced technique.

Benzodiazepines are known to have
analgesic properties, over and above the
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relief of anxiety, and may offer additional
analgesia3. Propofol, benzodiazepines
and ketamine have been used in human
patients for the management of proce-
dural pain related to burns2,5. High levels
of anxiety and stress have been shown to
increase pain scores and relief of the
anxiety through pharmacological and
non-pharmacological manipulation has
been shown to decrease pain scores6,13.
Although none of these drugs are
primary analgesics and they cannot be
used for pain management on their own,
they form an important part of total pain
management. Benzodiazepines, pheno-
thiazines and butyrophenones have been
considered as supplemental drugs,
should patients be abnormally excited,
hyperactive, neurotic or experience psy-
chogenic pain17. This may be related to a
change in conscious perception of pain
and the associated changes of the auto-
nomic nervous system17. The roles that
anxiety and stress play in animal pain
perception is difficult to evaluate.

5. In order to substantiate the working
hypothesis ....
It is interesting that to date no definitive

study of the use of ketamine in human
burn patients has been carried out. Re-
cent human medical literature has indi-
cated the use of ketamine for pre-emptive
analgesia7. A large portion of the working
hypothesis of NMDA receptors and their
role has been or is in the process of being
elucidated14. In fact, 7 NMDA receptor
blockers are currently undergoing clinical
trials in human subjects. (A literature
search will reveal a large number of
articles in support – Medline lists over
1000 articles). It is hoped with time that a

more definitive, controlled study will be
carried out in dogs.

‘Clinical trials indicate that the practical
use of non-competitive NMDA receptor
blockers, such as ketamine, dextrome-
thorphan, and memantine will become
part of accepted therapeutic regimes in
the management of neuropathic pain.
They prevent or block central hypersensi-
tive states’16.
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