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The type II diabetes affects about 3% of
human population. Its pathogenesis is not
fully elucidated and thus, appropriate
animal models for chronic experiments
aiming to study the mechanisms control-
ling glucose homeostasis are needed. In
the literature, models using mice and rats
are reported, but they are not adequate for
collection of sufficient amounts of blood
during a chronic experiment. Therefore,
our interest was directed towards another
animal species, that is sometimes cited in
studies on glucose homeostasis — the New
Zealand white rabbit (NZW) (Kosoa et
al., 2000). A group of NZW rabbits was
submitted to various immobilization pro-
cedures and to routine intravenous glucose
tolerance test (IGTT) (Quon et al., 1994;
Hermans et al., 1999) that allows to assess
both the insulin resistance and the pancre-
atic insulin secretion.

Stress is an important risk factor for
insulin sensitivity disturbance because of
the resulting endogenic hyperglycaemia.
Recently it was found out that immobiliza-
tion stress, chronic (Gumuslu ef al., 2002)
and acute (Dede ef al., 2002) exposure to
cold as well as exercise (Kosoa et al.,
2000) increased the oxidative stress. Some
investigators consider that the plasma
lipid peroxidation is a suitable indicator of
diabetes-induced oxidative stress in NZW
rabbits (Davis ef al., 2000) and of occur-

ring of glucose-induced oxidative stress
(Catherwood et al., 2002). That is why,
we decided to investigate the effect of a
stressful immobilization upon blood con-
centrations of glucose, triacylglycerols
and the products of lipid peroxidation. In
this communication, we present data ob-
tained in a single animal, that strongly
differed from others and analysed the sig-
nificance of this case in explaining the
impaired glucose tolerance in NZW rab-
bits.

Ten male NZW rabbits, weighing
2.5-3 kg, were submitted to two consecu-
tive experiments with a 10—day interval
between. In the first experiment, the rab-
bits were fixed to the cage using an origi-
nal approach of ours — via a clamp fixing
the head of the animal to the feeding-
trough. One hour after the fixation, an
intravenous glucose tolerance test (IGTT)
was performed via infusion of 0.3 mL/kg
40% glucose for 2 min. Blood samples of
0.4 mL were obtained prior to (min 0) and
by post infusion min 3, 5, 10, 20, 30, 45,
60 from the auricular vein. After separa-
tion of the serum, glucose concentrations
were assayed by the glucose oxidase
method and insulin — by immunoradi-
ometric assay (DiaSorin). Ten days later,
we reproduced a stress model via fixation
in a bag for 3 h (Sarov, 2004). Blood
samples (0.4 mL) for glucose and trigly-
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cerides determinations were obtained
prior to the fixation and 15, 30, 90 and
180 min after that. The blood specimens
(1.5 mL) for peroxidation products deter-
mination were collected prior to and 3 h
after the fixation. The plasma glucose
concentrations were assayed as described,
triacylglycerols levels — with a commer-
cial kit of Human (Germany), and the total
amount of plasma products of lipid per-
oxidation — using the thiobarbituric acid
method by spectrophotometric measure-
ment of malondialdehyde (Plazer et al.,
1966).

The rabbit designated as R1, was an
animal from the studied group and was
submitted to identical stress procedures.
The remaining rabbits that showed almost
undiversified reactions to experimental
procedures, were accepted as controls.
Their data were submitted to analysis of
variance and compared to R1.

The experiments were performed ac-
cording to the provisions of Council direc-
tive of 24 November 1986 on approxima-
tion of laws regulations and administrative
provisions of the Member States regarding
the protection of animals used for experi-

mentation and other scientific purposes
(86/609/EEC).

The R1 rabbit’s results were noticea-
bly different from those of the other ani-
mals in the group. In the IGTT, serum
glucose concentrations by min 0, 5, 10,
30, 45 and 60 were higher than the mean
values plus SD of controls, and insulin
levels by min 3, 5, 20, 30, 45 and 60 —
lower than mean insulin levels minus SD
in controls (Table 1). This is indicative for
an impaired glucose tolerance, due to hy-
poinsulinaemic response to the glucose
challenge.

Under fixation stress, R1 exhibited a
significantly higher endogenic hypergly-
caemia by min 15, 30, 90 and 180 com-
pared to the mean values plus SD of con-
trols as well as much higher MDA levels
by min 0 and 180, compared to mean val-
ues plus SD of controls (Table 2) — an
indirect indication for the presence of
oxidative stress in basic conditions and its
significant increase under the influence of
fixation stress.

In NZW rabbit populations, an im-
paired glucose tolerance, reduced insulin
secretion (Taylor ef al., 1980) and even a

Table 1. Serum glucose and insulin concentrations during IGTT in control rabbits and in

the R1 rabbit

Serum glucose, mmol/L

Serum insulin pU/L

Time*
Controls (mean*SD) R1 Controls (mean + SD) R1
0 5.90 +1.07 8.59 7.39+2.23 6.27
3 13.14 +2.81 13.54 98.64 + 68.11 4.02
5 11.39+£1.80 13.39 98.06 = 64.49 10.50
10 10.02 £ 1.52 12.23 59.96 + 59.47 5.93
20 10.80 £ 3.11 10.43 68.47 £ 50.16 10.50
30 8.21 +1.50 10.31 26.84 + 12.25 5.67
45 7.07 £ 1.24 10.46 24.47 £ 15.00 5.39
60 7.49 +1.40 9.30 19.54 £ 13.44 5.00
* min after the beginning of glucose infusion.
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Table 2. Plasma glucose, tryglycerides and malondialdehyde concentrations following a
fixation stress in control rabbits and in the R1 rabbit

Plasma glucose,

Plasma triglycerides,

Plasma malon-

mmol/L mmol/L dialdehyde, pmol/L
Time C 1 C 1 C 1
ontrols ontrols ontrols
(meanxSD) Rl (mean * SD) RI (mean + SD) Rl
0 9.75+0.47 6.46 1.57 £0.73 1.62 0.56 + 0.34 1.23

15 12.70 £4.30 19.20
30 15.04 £ 4.60 26.10
90 12.57 £2.36 22.66
180 11.99 +£2.74 26.17

1.85+0.81 1.87
2.04+0.74 2.14
2.08+0.49 2.52
1.41£0.25 2.29

1.68 £0.45 4.26

* min after fixation.

spontaneous diabetes (Roth et al., 1980)
have been reported. Considering the pa-
rameters in R1, it probably refers to this
subgroup. We have however established
also that R1 was more sensitive to stress
procedures. As stress is related to adren-
ergic and corticosteroid-mediated hyper-
glycaemia and adrenergic suppression of
the insular apparatus, the pathogenesis of
the impaired glucose tolerance observed
in NZW rabbits could be due to the in-
volvement of contrainsular homones, re-
leased by fixation stress and the experi-
mental handling procedures.
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