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ABSTRACT

The present study aimed to evaluate the diuretic effects of methanol extracts of Conyza dioscorides and Alhagi maurorum in a single or repeated (1 x
5 days) oral dose of 500 or 1000 mg kg and compared to furosemide 20 mg kg, orally administered in albino rats. Oral administration of Conyza
dioscorides significantly (P < 0.05) decreased serum and urine concentration of Na*, K* and Cl- concentration when was given in single or repeated
doses. The small and large doses increased the sodium and potassium excretion rate (FENa and FEK). Alhagi maurorum in a single oral dose of 500
mg kg significantly (P < 0.05) increased urine concentrations of Na*, K* and Cl-. Repeated oral administration of Alhagi maurorum in doses of 500
or 1000 mgkg! significantly (P < 0.05) increased urine volume, FENa and FEK rate. It could be concluded that methanol extracts of Alhagi maurorum
have a significant diuretic effect while the extract of Conyza dioscoridis requires further investigation.
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INTRODUCTION

Medicinal plants are promising source of diuretic drugs!23.
Diuretics, either alone or in combination with other drugs, are
valuable in the treatment of hypertension, congestive heart failure,
ascites, and pulmonary edema, chronic renal failure, hypercalciuria
and cirrhosis of liver+56789, Conyza dioscoridis and Alhagi maurorum
are common perennial herbaceous plants grown in the Nile region
(Delta, valley and Faiyum) and in the Oases of the desert. Conyza
dioscoridis (Family Compositae) is a richly branched hairy shrub
grown commonly in the Mediterranean region and tropical areas.
Ibn El Bitar reported the use of Conyza discoridis in the treatment of

epilepsy and as remedy for cold, diarrhea, colic and rheumatic
pains0. Alhagi maurorum (Boiss), a member of Family Leguminosae,
is used in folk medicine as a remedy for rheumatic pains, bilharzias,
liver and urinary tract inflammation and for various types of
gastrointestinal discomforts!!. Recently these plants are proved to
have antidiarrhoeal activity and induce relaxation of the smooth
muscle!2and antinociceptive effect!3. Publics used to use the extracts
of plants known to have sedative and/or diuretic effects without any
scientific background. For this reason, we studied the diuretic effect
of methanol extracts of Conyza dioscoridis, and Alhagi maurorum
(Table 1).

Table 1: Plants used for screening of the diuretic effect and the yield of methyl alcohol extraction

Plant species Plant family Parts used Voucher No Yield / 200 g dry plant
Conyza dioscoridis. L. desf Compositae Leaves A2 48.5
Alhagi maurorum Medic Leguminosae Aerial parts A3 45.5

MATERIALS AND METHODS
Preparation of the methanol extract

The selected plants were collected and taxonomic identifications
were established by the staff members of the Department of Flora,
Ministry of Agriculture. A voucher sample was kept in the
Department of Pharmacology, Faculty of Veterinary Medicine, Cairo
University, Egypt. Each of the air-dried plant material (250 g) was
pulverized, and stored for further use. Two hundred grams of the
dried parts of each plant were extracted with methanol 95% for at
least 24 h, followed by percolation for 5 to 7 times till complete
exhaustion. The methanol extracts were concentrated under
reduced pressure at temperature not more than 50 °C and kept at -
4°C until used. The extracts were freshly suspended in sterile
distilled water with few drops of Tween 80 to a final concentration
of 200 mg/ml.

Animals

A total of 72 albino rats (males and non-pregnant females) of body
weight 130 to 150 g were used. Rats were allocated randomly into
12 equal groups. The first 6 groups were used to test the diuretic
effect of single oral dose of the test plants. Each rat of each group
was placed into a separate metabolic cage, with wire mesh floor
provided with a conical-shaped bottom underneath designed to
collect urine in a receptacle without fecal contamination. The test
animal was fasted overnight (12-14 hr) but they had free access to

fresh water. The first subgroup group was kept as normal control
while rats of each of the 2nd groups were given an oral dose of
furosemide of 20 mg kg b.wtl. The next 4 groups were used to test
the diuretic effect of each of the previously prepared plant extracts
in a single dose of 500 and 1000 mg.kg! orally. In a separate
experiment 6 groups of rats were used to test the diuretic effect of
each of the tested plant extracts after repeated oral doses (500 and
1000 mg.kg1) for 5 consecutive days.

The urine output during 24 hours was collected and measured in
graduated cylinder. Blood samples were collected 24 hours after the
last dose by puncturing of retro-orbital plexus. Blood samples were
placed in a plain centrifuge tube and clear serum was separated.
Animals were handeled under the rules and regulations of Cairo
University for the use of laboratory animal.

Sample analysis

Sodium and potassium were estimated in serum and urine by flame
photometer (Jenway, England Model, PFP7). Chloride concentration
in serum and urine was estimated spectrophotometrically according
to Skeggs and Hochstrasser!* using kits (Quimico Clinica Applicada
S. A, Spain). Serum urea’s, and creatinine in serum and urinel® were
estimated spectrophotometrically (spectrophotometer model 6105,
Jenway, England) using test kits (bioMérieux - France). Creatinine
clearance and fractional excretion of filtrated sodium or potassium
rate were calculated by the following equations according to Coles 7,
Mayer and Harvey 18 and Thrall-Mary et al. 19;
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Uer X UV ()
Clearance of creatinine = ul / min /100 g
b.wt. Ser X 24 X 60 X b.wt./100g

Fractional excretion of filtrated sodium rate = (Una X Sc¢r / S na X Ucr)
X 100

Fractional excretion of filtrated potassium rate = (Ux X S ¢ /S k X
Ucr) X 100

Where; Ucr = Urine creatinine. Scr = Serum creatinine. UV =
Urine volume.

Una = Urine sodium.  Sya = Serum sodium.
Uk = Urine potassium. Sk = Serum potassium..
Statistical analysis

The data were expressed as mean =Standard deviation (S.D.).
Differences between means in different groups were tested for
significance using a one-way analysis of variance (ANOVA) followed
by Duncan’s Multiple Range Test. Differences were considered
significant at level P<0.05 according to Snedecor and Cochran2?
using SPSS version 10 computer program.

RESULTS

Oral administration of furosemide in a single or repeated oral dose
of 20 mg kg! significantly decreased serum Na*, K* and CI
concentrations, while it increased significantly the Na*, K* and Cl-
level in urine (Fig. 1 and 2). Oral administration of furosemide in a
single or repeated oral dose of 20 mg kg significantly decreased

Fig. 1: Effect of single oral administration of Conyza dioscoridis (CD) and Alhagi mourorum
{AM) om serum and urine sodium, potasslum and chlorlde (Mean = SD, N =6).
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creatinine clearance but significantly increased FENa and FEK. It
also significantly increased urine volume (Table 2 and 3).

Oral administration of metha nol extracts of Conyza dioscorides in
a single or repeated small or large dose (500 or 1000 mg kg!)
significantly decreased serum and urine concentration of sodium,
potassium and chloride. It decreased serum creatinine clearance but
increased FENa and FEK rate and showed no effect on urine outflow
(Fig. 1 and 2).

Oral administration of methanol extracts of Alhagi maurorum in a
single oral dose of 500 mg kg' significantly increased urine
concentrations of sodium, potassium and chloride; however, it
markedly decreased the levels of sodium, potassium but had no
effect on chloride in serum (Fig. 1). Oral administration of methanol
extracts of Alhagi maurorum in a single oral dose of 1000 mg kg
significantly decreased serum and urine concentrations of sodium,
potassium and chloride (Fig. 1). Its administration in a repeated oral
dose of 500 mg kg significantly decreased serum and urine
concentrations of sodium, had no effect on serum or urine potassium
but significantly increased chloride concentration in urine (Fig. 2).
Its administration in a repeated dose of 1000 mg/kg decreased
sodium, potassium and chloride in serum and urine (Fig. 2).

Oral administration of methanol extracts of Alhagi maurorum in a
single oral dose of 500 mg kg! significantly decreased creatinine
clearance and had no effect on FENa or FEK rate. It also significantly
increased urine volume (Table 2). Its administration in a repeated
oral dose of 500 or 1000 mg kg significantly decreased creatinine
clearance but significantly increased FENa and FEK rate as well as
urine volume (Table 3).

Flg. 2: Effact of rapeatad (1x 5] aral dosss of Conyra disscaridls (CD) and Alhagl
maurerum [AM) en serum and urine sodium, petassium and chlerida (MsanSD,N= €).
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Table 2: Diuretic effect of single oral dose of methanol extract of Conyza dioscoridis and Alhagi maurorum (mean +SD, n = 6).

Doses Creatinine clearance Sodium fractional Potassium fractional Volume ml/100 g
Groups mg/kg pul/min/100g excretion rate (%) excretion rate (%) b.wt./24hr
Control 102.13+11.88¢ 1.47+0.322 39.09+5.762 1.57+0.132
Furosemide 20 80.07+£12.64 " 3.51+0.65" 128.39£33.02¢ 2.52+0.734
Conyza 500 29.83+4.092 4.90+1.52¢ 82.00+16.82¢ 1.68+0.192>
dioscoridis 1000 53.00+£7.41b 2.06+0.632 79.29+16.51¢ 1.85+0.5b¢
Alhagi 500 50.15+5.81¢ 1.16+0.652 47.30+8.882 1.28+0.312
maurorum 1000 50.73+9.714 4.63+1.76b¢ 156.66+37.214 2.32+0.31«

Table 3: Diuretic effect of repeated oral dose of methanol extract of Conyza dioscoridis and Alhagi maurorum (mean £SD, n = 6).

Doses Creatinine clearance Sodium fractional Potassium fractional Volume ml/100 g

Groups mg/kg pl/min/100g excretion rate (%) excretion rate (%) b.wt/24 h

Control 107.02+11.54 0.98+0.262 30.57+2.932 1.60+0.22

Furosemide 20 150.30+16.4¢ 2.06£0.23> 68.11+9. 36P 2.67+0.454
Conyza 500 30.43+4.00b 4.78+0.69¢ 140.36+22.6dde 1.65+0.40%
dioscoridis 1000 52.06+9.88¢ 0.97+0.102 32.82+5.272 1.56+0.522b
Alhagi 500 48.23+9.32¢ 2.78+0.36> 95.60+16.06¢ 2.20£0.37¢
maurorum 1000 50.15+5.81¢ 2.58+0.17> 156.20+£30.25¢ 2.63+0.474

Means of different letters in the same column are significantly (P < 0.05) different
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DISCUSSION

The rate of FENa is a measure of the percentage of sodium excreted
in the urine versus the sodium reabsorbed by the kidney 2! (Bazari,
2007). The calculated FENa was 0.98 to 1.47. These values are nearly
similar to those of most normal subjects?2 who reported that the
FENa rate is usually less than 1 percent but may be raised with an
increase in salt intake. The present data clearly demonstrated the
diuretic effect of the tested plant extracts. Diuresis is achieved by
increased urinary electrolyte concentration with significant increase
in the urinary output?3624 These two processes are involved in the
suppression of renal tubular reabsorption of electrolytes, water and
low molecular weight organic compounds into blood stream and as a
consequence, promoting the formation of urine?325,

In this study, furosemide increased the excretion of Na*, K* and Cl-.
Furosemide acts by inhibiting electrolytes re-absorption in the thick,
ascending limp of the loop of Henle by inhibiting Na+/K+/2Cl-
symporter (co-transporter system) in the thick ascending limb of the
Loop of Henley?26:6,

Oral administration of methanol extracts of Conyza dioscorides in a
single or repeated small or large dose (500 or 1000 mg kg-1 )
significantly decreased serum and urine concentration of sodium,
potassium and chloride. It decreased serum creatinine clearance but
increased FENa or FEK rate and showed no effect on urine outflow.
The FENa is measured in terms of plasma and urine sodium, rather
than by the interpretation of urinary Na* concentration alone, as
urinary sodium concentration can vary with water resorption. The
increased values of FENa or FEK rate by methanol extract of Conyza
dioscorides may be due a high salt content of this extract. Similar
conclusion have been postulated for other plant extracts?7.

Alhagi maurorum methanol extract produced a diuretic, kaluretic
and saluretic effect. This was indicated by the increased urine
output, urine concentration of Na*, K* and Cl- increased FENa and
FEK. It was observed that the increased urine concentration of
sodium, potassium and chloride was clear after administration of the
small dose (500 mg. kg-1), however small repeated and large dose
single or repeated did not affect urine concentration of sodium or
potassium concentration. This indicates that the saluretic effect of
Alhagi maurorum was achieved by the small single dose only. The
small dose also has increased significantly the Cl- concentration in
urine but not in the serum.

Small or large dose of Alhagi maurorum either single or repeated
significantly increased urine volume, FENa and FEK rate. However
repeated administration for 5 days appeared more effective in
increasing urine outflow. This indicates either a delayed diuretic
effect or due to variation in the dose which may overcome a
compensation mehanisms as it has been suggested for other plant
extracts?8. This delayed effect may be due to the slow release of the
active principle, or due to slow changing the active component of the
plant into active material or due to accumulation effect. The delayed
diuretic effect was recognized for a number of other plant extracts?.
However the difference in the dose could not be ruled out
particularly in relation to the effect on the hydrostatic filtration
pressure. Although there is no study on the effect of Alhgi maurorum
on vascular smooth muscle, it has been found that methanol extract
of Alhagi maurorum induced complete relaxation of gastrointestinal
smooth muscle at low concentration and spasm at higher
concentration'2. Similar effect of Alhagi maurorum on the afferent
arterioles may increase renal blood flow. The diuresis was apparent
when the small dose was used. The diuretic effect of other plants
was clear by small but not large doses3°.

It was noted that methanol extract of Alhagi maurorum caused
increase in both urine and electrolytes excretion qualitatively
similar to furosemide which is known by its potential saluretic and
diuretic effects332. In a previous work in our laboratory'?, the
preliminary phytochemical analysis of the tested plants revealed the
presence of flavonoids, tannins, unsaturated sterols/triterpenes,
carbohydrates, lactones and proteins/amino acids in addition to
traces of saponins. At present, it is not known which compounds are
responsible for the diuretic, natriuretic and kaliuretic activities of
Conyza dioscoridis and Alhagi maurorum. In previous work, the
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diuretic properties of methanol extract of other plant extracts were
attributed to their content of flavonoids3+9. Therefore, the diuretic
effect could be attributed to their content of flavonoids.

The repeated administration of Conyza dioscoridis and Alhagi
maurorum showed little effect on potassium excretion which is
essential quality of a good diuretic with lesser hyperkalaemic side
effect349.

CONCLUSION

In conclusion, our results demonstrated that methanol extracts of
Alhagi maurorum have a significant diuretic effect probably because
of increased urinary electrolyte excretion with significant increase in
the urinary output while the extract of Conyza dioscoridis requires
further investigation.

ACKNOWLEDGEMENT

The authors are grateful to the authority of Cairo University for
supporting this work (Grant #: 17320).

REFERENCES

1. Al-Antaki D. Tazkarit Oli El-Albab. Vol. 1, Elhalaby Co. Cairo;
1952.

2.  Grieve, M. A Modern Herbal. Vol. 2. Hafner Publishing Co., New
York; 1959.

3. Mahran, GH, Kadry, HA, Issac, ZG, Thabet, CK, Al-Azizi, MM, EI-
Olemy, MM. Investigation of diuretic drug plants.
Phytochemical screening and pharmacological evaluation of
Anethum graveolens L. Apium graveolens L. Daucus carrota L.
and Eruca sativa Mill. Phytotherapy Research. 1991; 5: 169-
172.

4. Gupta, S, Neyses, L. Diuretic usage in heart failure: a continuing
conundrum in 2005review. European Heart Journal. 2005; 26:
644-649.

5. Hughes, AD. How do thiazide and thiazide-like diuretics lower
blood pressure? review. Journal of Renin-Angiotensin-
Aldosterone Syst. 2004; 5: 155-160.

6. Jackson, EK. Drugs affecting renal and cardiovascular function.
In: Hardman, J.C., Gilman, A.G., Limbird, L.E. Eds., Goodman and
Gilman’s. The Pharmacological Basis of Therapeutics, 9t Ed.
Pergamon Press, New York; 1996.

7. Morganti, A. Should a diuretic always be the first choice in
patients with essential hypertension? review. Journal of
American Society of Nephrology. 2005; 16 Suppl. 1: S70-S73.

8.  O’Brien, ]G, Chennubhotla, SA, Chennubhotla, RV. Treatment of
edema review. Am. Fam. Phys. 2005; 71: 2111-2117.

9.  Shivalinge Gowda, KP, Satish, S, Mahesh, CM, kumar, V. Study
on the Diuretic Activity of Cynodon dactylon root stalk Extract
in Albino Rats. Research Journal of Pharm. and Tech. 2009; 22:
338-340.

10. Boulos, L, El-Hadidi, N. The Weed flora of Egypt. The American
University Press, Cairo, Egypt; 1984.

11. Batanouny, KH. Wild medicinal plants in Egypt, An Inventory to
Support Conservation and Sustainable Use, The Palm Press,
Zamalek, Cairo, Egypt; 1999.

12. Atta, AH, Samar M. Mouneir. Antidiarrhoeal effect of some
Egyptian Medicinal plant extracts. Journal of
Ethnopharmacology. 2004; 92: 303-309.

13. Atta, AH, Abo-El- Sooud, K.. The antinociceptive effect of some
Egyptian medicinal plant extracts. Journal of
Ethnopharmacology. 2004; 95: 235-238.

14. Skeggs, L.T. Hochstrasser, H.C. Multiple automatic sequential
analysis. Clinical Chemistry. 1964; 10: 918-936.

15. Patton, CJ], Crouch, SR. Spectrophotometic and Kkinetics
investigation of the Berthelot reaction for determination of
ammonia. Analytical Chemistry. 1977; 493: 464 - 469.

16. Houot, O. Interpretation of Clinical Laboratory Tests. Ed. by Siest,
G.; Henny, J; Schiele, F.; and Young, D.S. Biochemical publications;
1985.

17. Coles, EH. Veterinary Clinical Pathology. 4t Ed. Saunders W.B. Co.,
Philadelphia, USA;1986.

164



18.

19.

20.

21.

22.

23.

24.

25.

26.

Mayer, D], Harvey, JW. Veterinary Laboratory Medicine -
Interpretation & Diagnosis. 24 Ed. Saunders W.B. Co., Philadelphia,
USA; 1998.

Thrall, Mary, A, Baker, DC, Campbell, TW, DeNicola, D, Fettman,
M], Lassen, ED., Rebar, A Weiser, G. Veterinary Hematology and
Clinical Chemistry. Lippincott Williams & Wilkins, Philadelphia;
2004.

Snedecor, GW, Cochran, WG. "Statistical Methods". 8t Ed., lowa
State University Press, U.S.A; 1982.

Bazari H. Approach to the patient with renal disease. In:
Goldman L, Ausiello D, eds. Cecil Medicine. 23rd ed.
Philadelphia, Pa: Saunders Elsevier; 2007.

Steiner R "Interpreting the fractional excretion of sodium". Am
] Med. 1984; 77: 699-702.

De Stevens, G. Diuretics: Chemistry and pharmacology. 1st Ed.
Academic Press, New York; 1963.

Kavimani, S, Ilango, R, Thangadurai, ]G, Jaykar, B, Majumdar, UK
, Gupta, M. Diuretic activity of aqueous extract of Orthosiphon
thymiflorus in rats. Indian Journal of Pharmaceutical Sciences.
1997; 59: 96-98.

Milton, JC, Sheldon, M, Brainerd, H. Handbook of Medical
Treatment. 12t Ed. Lange Medical Publication, Oxford,
Blackwell Scientific Publication; 1970.

Shinkawa, T, Yamaski, F, Notsu, T, Nakakuki, M, Nishijima, K,
Yoshitomi, K, Imai, M. Loop and distal actions of a novel
diuretics, M 17055. European ]. Pharmacology. 1993; 238 (2-
3):317-325.

Atta et al.

27.

28.

29.

30.

31

32.

33.

34.

Int ] Pharmacy and Pharm Sci, Vol 2, Issue 3, 162-165

Sripanidkulchai B, Wongpanich V, Laupattarakasem P,
Suwansaksri |, Jirakulsomchok D. Diuretic effects of selected
Thai indigenous medicinal plants in rats. ] Ethnopharmacol.
2001; 75(2-3):185-90.

Sanaa Lahlou A, Adil Tahraoui A, Zafar Israili b, Badia A
Lyoussi. Diuretic activity of the aqueous extracts of Carum carvi
and Tanacetum vulgare in normal rats. Journal of
Ethnopharmacology. 2007; 110: 458-463.

Haloui, M, Louedec, L, Michel, ], Lyoussi, B. Expermintal diuretic
effects of Rosmarinus officinalis and Centaurium erythraea.
Journal of Ethnopharmacology. 2000; 71: 465-472.

Maksimovi¢ Z, Dobri¢ S, Kovacevi¢ N, Milovanovi¢ Z. Diuretic
activity of Maydis stigma extract in rats. Pharmazie. 2004;
59(12): 967-71.

Leuschner, J. Anti-inflammatory, spasmolytic and diuretic
effects of commercially available Solidago gigantea Herb
extract Arzneim.-forsch. Drug Research. 1995; 45:165-168.
Jouad, H, Lacaille-Dubois, MA, Eddouks, M. Chronic diuretic
effect of the water extract of Spergularia purpurea in normal
rats. Journal of Ethnopharmacology. 2001; 75:219-223.

Abed, L, Benmrabet, K. Interet de l'apport en potassium et
sodium des infusions de plantes médicinals. Plantes médicinals
et phytothérapie. Tome. 1981; XV (1), 92-98.

Bose, A, Gupta, JK, Dash, GK, Ghosh, T, Si, S, Panda, DS. 2007.
Diuretic and antibacterial activity of aqueous extract of Cleome
rutidosperma D.C.. Indian Journal of pharmaceutical Science
692, 292-294.

165



