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A COMPARATIVE STUDY ON THE DIURETIC, SALURETIC AND URICOSURIC EFFECTS OF THE TINCTURES FROM MELAMPYRUM BIHARIENSE KERN AND MELAMPYRUM CRISTATUM L. (SCROPHULARIACEAE)
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Abstract

Melampyrum bihariense Kern. and Melampyrum cristatum L.(Scrophulariaceae) are two vegetal species, spontaneous in Romanian flora. The name „Melampyrum” originates from two greek words: „melas”-black and „pyros”-wheat, the plant seeds looking like black colored corns.

This study investigates the diuretic, saluretic and uricosuric effects of two tinctures from Melampyrum bihariense Kern. and Melampyrum cristatum L. The diuretic effect for the studied tinctures was weak, but the tincture from Melampyrum cristatum L. 1.4 mg/kg presented a significant uricosuric effect, useful for patients with high levels of uricemy.

Rezumat

Melampyrum bihariense Kern. şi Melampyrum cristatum L. (Scrophulariaceae) sunt două specii vegetale spontane din flora României. Numele „Melampyrum” provine din două cuvinte greceşti: „melas”- negru şi „pyros”- grâu, seminţele plantei fiind asemănătoare celor de grâu şi colorate în negru. 

Acest studiu a investigat acţiunile diuretice, saluretice şi uricozurice a două tincturi din Melampyrum bihariense Kern. şi Melampyrum cristatum L. Efectul diuretic pentru tincturile studiate a fost scăzut, dar tinctura din Melampyrum cristatum L. 1,4 mg/kg a prezentat un efect uricozuric semnificativ, util pacienţilor cu nivele crescute ale uricemiei.

· Melampyrum bihariense Kern.
· Melampyrum cristatum L.

· diuretic, saluretic, uricosuric activity  

INTRODUCTION

Melampyrum bihariense Kern. and Melampyrum cristatum L. (Scrophulariaceae) are two semi-parasitic plants from the spontaneous Romanian Flora. They are widespread from the fields to the mountains. Some preffer dry, sunny places, but others are found in shady places under the nut tree (Corylus avellana) bushes.

The Melampyrum genus contains 25 species, most of them originating from Europe and Western Asia. In Romania, 8 species from the Melampyrum genus are described [2, 3].
The pharmacological effects of these plants were not studied, the plants being used only in traditional medicine. To complete its pharmacological profile, the diuretic, saluretic and uricosuric actions of two tinctures obtained from the two species were studied.

MATERIALS AND METHODS
Two 1:10 tinctures with ethylic alcohol of 700 were prepared from the aerial parts of Melampyrum bihariense Kern. and Melampyrum cristatum L., according to the regulations of Romanian Pharmacopoeia, Xth Edition [6].
Diuretic, saluretic and uricosuric activity of the mentioned vegetal extracts were tested on 4 groups of 8 male Wistar rats, weighing around 150 g, which were kept in standard conditions. The access to food was prohibited 24 h prior to the experiment. After that, each animal received orally 2.5 ml/100g b.w. normal saline solution for hydration, and after 1 h the following substances were administered intraperitonneally: 

· group I (control I) distilled water 1ml;
· group II (control II) 30 mg/kg b.w. furosemide (1 ml);
· groups III and IV 1 ml tincture of Melampyrum cristatum L (MC). and Melampyrum bihariense Kern (MB), respectively (corresponding to 1.4 mg/kg). The animals were placed in specially designed diuretic cages.

The animals urine was collected after 24h from each individual diuretic cage, the obtained volume being expressed in ml/kg/24 h. Diuretic index (I.D.) was calculated as a ratio between the diuresis of the animals treated with the test substances compared to the diuresis of the Ist group.

The concentration of sodium and potassium ions was measured in urine by a potentiometric method, using a VITROS 250 Chemistry System autoanalyser (Johnson and Johnson Clinical Diagnostic), and was expressed in mmol/kg/24h. Saluretic index was calculated for sodium and potassium as a ratio between their concentrations in the treated groups compared to group I.
Also, uric acid concentration was determined using a colorimetric method at (=670 nm, through an enzymatic reaction which transforms uric acid in a coloured compound, and finally was expressed in mg/kg b.w./ 24 h [1, 4, 5].
The results were expressed as mean values ± SD. The statistical analysis was performed by Student “t” test (significant if p<0.05)

RESULTS AND DISCUSSION
The obtained results are presented in tables I and II. 

Table I
Diuresis, saluresis and uric acid elimination for the studied substances (*p<0.05)

	No.
	Substance
	Dose

mg/kg
	Diuresis ml/kg/24h
	Saluresis Na+(mM/kg/24h)
	Saluresis

K+ (mM/kg/24h)
	Uric acid (mg/kg/24h)

	1
	Distilled water
	-
	18.47±2.80
	4.98±0.75
	1.16±0.17
	0.25±0.03

	2
	Furosemide
	30 
	46.22±6.26*
	6.07±0.82
	4.26±0.57*
	-

	3
	MB tincture
	1.4 
	26.46±2.6
	4.93±0.48
	2.25±0.22*
	0.49±0.05*

	4
	MC tincture
	1.4 
	20.32±4.47
	3.55±0.78
	1.48±0.32
	1.56±0.34*


Table II
Diuretic and saluretic index for the studied substances

	No.
	Substance
	Dose

mg/kg
	Diuretic index
	Saluretic index Na+
	Saluretic index

K+

	1
	Distilled water
	-
	-
	-
	-

	2
	Furosemide
	30 
	2.5
	1.21
	3.67

	3
	MB tincture
	1.4 
	1.43
	0.98
	1.93

	4
	MC tincture
	1.4 
	1.10
	0.71
	1.27


Group no. I presented a diuresis of 18.47±2.80 ml/kg/24h, a sodium saluresis of 4.98±0.75 mmol/kg/24h and a potassium saluresis of 1.16±0.17 mmol/kg/24h. The urinary elimination of uric acid was 0.25±0.03 mg/kg/24h.

In the furosemide group, the diuresis was 46.22±6.26 ml/kg/24h, the sodium saluresis was 6.07±0.82 mmol/kg/24h and the potassium saluresis was 4.26±0.57 mmol/kg/24h. 

The third group, treated with the tincture from Melampyrum bihariense Kern 1.4 mg/kg, presented a diuresis of 26.46±2.6 ml/kg/24, a sodium saluresis of 4.93±0.48 mmol/kg/24h and a potassium saluresis of 2.25±0.22 mmol/kg/24h. The urinary excretion of uric acid was 0.49±0.05 mg/kg/24h.

The IVth group treated with the tincture from Melampyrum cristatum L. 1.4 mg/kg presented a diuresis of 20.32±4.47 ml/kg/24h, a sodium saluresis of 3.55±0.78 mmol/kg/24h and a potassium saluresis of 1.48 mmol/kg/24h. Also the urinary excretion of uric acid was 1.56 mg/kg/24h.

The diuretic effect produced by the studied tinctures was weak, being more evident in the group treated with the tincture from Melampyrum bihariense Kern. Also, the sodium saluresis produced by the two tinctures was not significantly different from the effect observed in the group I.

The potassium saluresis was significant only for the group treated with the tincture from Melampyrum bihariense Kern (IK=1.93), the effect being inferior to furosemide (IK=3.67).

Also the uricosuric effect was observed in the group treated with the tincture from Melampyrum cristatum L., the uric acid excretion being superior to group I.

CONCLUSIONS

The studied tinctures presented a weak diuretic effect, compared to a reference drug (furosemide). However, the tincture from Melampyrum bihariense Kern., produced an increase in potassium saluresis.

Also, the tincture from Melampyrum cristatum L. 1.4 mg/kg presented a significant uricosuric effect, useful in patients with high levels of uricemy.
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