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Effects of ethanol or 4-methylpyrazol on pH of the blood and renal
morphology in rat N,O/O; model after methano! administration

The main therapy schedule in methanol poisoning is administration of alcohol dehydrogenase
(ADH) inhibitors to prevent formate accumulation. Earlier study showed that ADH inhibitor -
4-methylpyrazol (4-MP) may inhibit catalase (1) and microsomal alcohol oxidizing system activity
(2, 3) and activated human skeletal muscle lactate dehydrogenase activity (4). Ethanol has been
used for the treatment in methanol poisoning for over 50 years because it shows more than twenty-
-fold affinity to the ADH than methanol. In 2000 the FDA (USA Food and Drug Administration)
approved the 4-methylpyrazol for the treatment of methanol poisoning (5).

No study of the comparison between side-effects of ethanol and 4-MP in methanol intoxica-
tion was found in the literature. This investigation was carried out to evaluate the effect of ethanol
and 4-MP on rat kidney and blood pH equilibrium during methanol poisoning.

Both methanol and ethanol cause changes in electrolytes concentration in the organism but
metabolites of 4-MP are excreted by kidney. Therefore, it may be supposed that there are the
reciprocal interactions between methanol and administered antidote.

The aim of the study was to evaluate side-effects caused by ethanol and 4-MP dur-
ing methanol intoxication as a result of interactions between methanol/ethanol and

methanol/4-MP.

MATERIAL AND METHODS

The experiment was performed in accordance with the Guide for the Care and Use of Labora-
tory Animals, DHEW Publication No(NII1) 85-23, 1985 and approved by the Local Ethical Com-
mittee at the Medical University of Lublin. Male Wistar rats (180-220 g) were kept in the N,0/0,
atmosphere to reach a maximum close response of organism to methano! intoxication like that
observed in humans (6).

All rats except control group were placed in a plexiglass chamber (22x55x22 cm) and ex-
posed to a mixture of N,O/O, (1:1; flow rate 2 litres/min) for 4 h before the administration of
methanol or saline. N,O/O, exposure was continued throughout the experiment. Methanol was
administered per os at a dose of 3 g/kg b.w., then after next 4 h ethanol (0.5 and 1 g/kg b. w.) or 4-
MP (15 and 50 mg/kg b.w.) was administered by ip. injection. These solutions were made ex fem-
pore in sterilized saline and administered in constant value of 0.5 cm®/100 g b.w. of the rat.
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lactate catalysed by lactic dehydrogenase (LDH) is found. Therefore, the previously existing aci-
dosis is intensified by lactic acidosis.

In our study, after methanol administration the decrease in pH value to 7.288 (control = 7.381)
was observed. Higher ethanol doses (1 g/kg b.w.) caused the decrease in pH to 7.305 and after the
administration of methanol and ethanol (1 g/kg b.w.) the pH value was 7.308. In the remaining
groups there were no significant differences in pH value.

It may be concluded that the decrease in pH value was not intensified when ethanol was given
after methanol administration. 4-Methylpyrazol used at doses 15 and 50 mg//kg b.w. did not affect
pH level vs. control (pH: 7.381 and 7.341 respectively). Moreover, 4-MP given to rats that were
previously administered methanol, normalised pH value.

Despite some changes in pH value, the morphological appearance of kidneys taken from the
rats of control and most experimental groups was normal. Mild hyperaemia both in cortex and
medulla was observed in rats after the administration of methanol, 50 mg/kg 4-MP and ethanol
1 g/kg b.w. alone as well as methanol with 50 mg/kg 4-MP or ethanol 1 g/kg b.w.

The changes in blood pH after the administration of methanol (group I11), 1 g ethanol (group
XI), and methanol + 1 g ethanol (group VIII), may suggest the dysfunction of distal renal tubule
without changes in the morphological structure of the kidney.

CONCLUSIONS

1. The 4-methylpyrazol normalised pH value in methanol poisoning at both used
doses.

2. There were no significant morphological renal changes in the investigated rats
compared with the control group.
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SUMMARY

Administration of alcohol dehydrogenase inhibitors (e.g., ethanol, 4-methylpyrazol) in metha-
nol poisoning to prevent formate accumulation is the main therapy schedule. The present study
was carried out to evaluate the effect of ethanol (0.5 and 1.0 g/kg) and 4-methylpyrazol (15.0 and
50.0 mg/kg) on the renal morphology and blood pH equilibrium during the methanol poisoning.
Male Wistar rats were kept in the N,O/O, atmosphere and dosed with 3 g/kg of methanol. Statisti-
cal significant decreases in pH value were found in groups exposed to methanol, higher doses of
ethanol and rats dosed with both methanol and ethanol (1 g/kg) when compared with untreated
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control group. The 4-methylpyrazol normalized pH value in methanol poisoning. No treatment-
related morphological renal changes were observed.

Wplyw etanolu i 4-metylopirazolu na pH krwi i budowe nerki u szczuréw
w modelu N,O/O, po podaniu metanolu

Celem pracy bylo poréwnanie dwéch srodkéw stosowanych jako antidotum w zatruciach me-
tanolem — 4-metylopirazolu oraz etanolu. Badania przeprowadzono na szczurach przebywajacych
w atmosferze N,O/O,, co zapewniato reakcjg organizmu zwierzgcia podobna do tej, jaka obserwu-
je si¢ u ludzi w zatruciu metanolem. Zwierzgtom podawano sam metanol (3 g/kg p.o.) oraz
4-metylopirazol (15 i 50 mg/kg i.p.) i etanol (0,5 i 1,0 g/kg i.p. Oceniono morfologi¢ nerki szczura
w mikroskopie $wietlnym oraz oznaczono warto$¢ pH we krwi. Stwierdzono, ze 4-metylopirazol
normalizowal pH krwi szczura zatrutego wcze$niej metanolem w obydwu zastosowanych daw-
kach. Nie zaobserwowano istotnych zmian w obrazie morfologicznym nerki w zadnej z badanych
grup zwierzat.



