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Histological examination of the kidney after experimental administration
of MK-801 and dexamethasone

MK-801 (Dizocilpine maleate) belongs to the group of the non-competitive N-methyl-D-aspartate
(NMDA) receptor antagonists with a high affinity to NMDA-receptor (4, 5, 6). It is the first drug
consistently shown to be neuroprotective in vivo (8, 9, 10). Mechanism of its action is connected with
the inhibition of the Ca® entry through the NMDA-operated Ca?* channel and subsequently reduction
in the increase of the intracellular calcium concentration (5). On the other hand, the side-effects of
MK-801 are serious and need to be considered before clinical use. Despite numerous neuropsychological
symptoms this drug has important cardiovascular effects, especially hypotension (1, 6, 7).

Considering the necessity to establish the indications and contraindications for
the therapy with drugs derived from this group and a lack of data regarding the
influence of neuroprotective doses of MK-801 on morphology of the kidney we
decided to assess the histological structure of the kidney after experimental
administration of MK-801. We performed histological examination of the kidney
after concomitant administration of MK-801 and toxic doses of dexamethasone
that were used to increase the kidney workload.

MATERIAL AND METHODS

The experiments were carried out on male Albino Swiss mice weighing 24-25 g at the beginning
of the experiment. Care and treatment of the animals were in accordance with the guidelines for
laboratory animals of the Local Ethical Committee of the Medical University of Lublin. The animals
were kept under standard laboratory conditions, with free access to granular standard diet and tap
water. The animals were divided into three groups (including 10 animals each). Animals of the control
group received distilled water (i.p. 0.2 m1/24 h) for 8 days. Animals in experimental group I received
MK-801. Experimental group II animals received dexamethasone. Experimental group III animals
received MK-801 and dexamethasone. MK-801 was administered i.p. in a dose 0.3 mg/kg/24 h for 8
days. Dexamethasone (Dexaven-Jelfa SA, Poland) was administered s.c. in a dose 120 mg/kg/24 h for
8 days. Twenty-four hours after the last MK-801 or last dexamethasone injection all animals were
decapitated and the left kidneys were taken for histological examinations.
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lesion comparable to glomerular hyalinosis in rabbits (11). Chan et al. reported renal lesions in the
dexamethasone-treated mice after 23 days of glucocorticosteroid therapy which were characterized by
mild mesangial expansion, segmental or global hyalinosis/sclerosis in deep cortical glomeruli, and
focal tubular changes. No glomerular inflammatory cell infiltration or proliferative lesion was noted in
any of the mice (2). We did not observe changes typical of hyalinosis after administration of toxic
doses of dexamethasone in our experiment.

It may be concluded that MK-801 administered for 8 days in neuroprotective doses causes only
functional changes manifestating as lower diuresis and dexamethasone administered in toxic doses for
8 days stimulates diuresis.

The concomitant administration of MK-801 and toxic doses of dexamethasone caused a stronger
hyperemia of the renal parenchyma than in the case of dexamethasone itself. A dilatation of the spaces
between two layers of the Bowman’s capsule in the renal corpuscles was also more significant than in
the case of dexamethasone itself. Morphological changes observed in the kidneys may be a result of
the liver damage induced by both medicines and connected with it increased kidney workload.

CONCLUSIONS

1. MK-801 administered in the dose corresponding to the neuroprotective dose
used in human causes morphological changes of the kidney in the shape of a slight
narrowing of the urinary spaces in renal corpuscles and narrowing of the lumen of
the proximal convoluted tubules located in the juxtamedullary region.

2. Dexamethasone administered in toxic doses caused kidney’s hyperemia with
a slight dilatation of the urinary spaces in renal corpuscles and dilatation of the
lumen in the main part of nephron tubules which indicate stimulation of diuresis

3. Concomitant administration of MK-801 and toxic doses of dexamethasone
intensifies morphological changes caused by dexamethasone itself.
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SUMMARY

The aim of the research was histological assessment of the influence of MK-801 (NMDA receptor
antagonist) and dexamethasone on the kidney. The experiment was carried out on adult Albino-Swiss
mouse males. MK-801 was administered in the dose of 0.3 mg/kg/24 h for 8 days, dexamethasone — in
the toxic dose of 120 mg/kg/24 h. Kidney slices stained with hematoxylin and eosin and with PAS
method were examined with light microscope. The performed experiments revealed that MK-801
causes morphological changes in the shape of slight narrowing of the urinary spaces in renal corpuscles
and narrowing of the lumen of the proximal convoluted tubules and dexamethasone administered in
toxic doses causes dilatation of these spaces with kidney’s hyperemia. MK-801 intensifies morphological
changes of the kidney induced by toxic doses of dexamethasone.

Ocena histologiczna nerki po doswiadczalnym podaniu MK-801 i deksametazonu

Celem pracy byla ocena histologiczna wptywu MK-801 (antagonisty receptora NMDA) oraz
deksametazonu na nerki zwierzat doswiadczalnych. Badania wykonano na dorostych samcach myszy
Albino-Swiss. MK-801 podawano w dawce 0,3 mg/kg/24h przez 8 dni, deksametazon w dawce
toksycznej 120 mg/kg/24h przez 8 dni. Przy pomocy mikroskopu §wietlnego oceniano preparaty nerki
barwione hematoksyling i eozyna oraz metoda PAS. Przeprowadzone badania wykazaty, ze MK-801
powoduje zmiany morfologiczne w postaci nieznacznego zwezenia przestrzeni moczowych cialek
nerkowych oraz zwezenie $§wiatla kanalikéw kretych pierwszego rzgdu, natomiast deksametazon w
dawkach toksycznych powoduje poszerzenie tych przestrzeni z przekrwieniem migzszu nerki.
MK-801 nasila zmiany morfologiczne nerki, wywotlane toksycznymi dawkami deksametazonu.



