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Abstract 
The folklorically acclaimed diuretic activity of the petal extract of Hibiscus sabdariffa was verified in saline-loaded 
albino rats (80 – 220 g; n=5) according to the method of De la Peurta Vazquez et al, 1989.  A methanolic extract of 
the dried petals was prepared, and, upon lethal toxicity testing, was found to be very safe – LD50 >5,000 mg/kg, i.p. 
A metabolic assay was conducted using graded doses (5 mg/kg – 160 mg/kg) The urine produced over a period of 
six hours was collected per animal and its volume, density, pH, and electrolyte concentrations (Na+, K+ and Cl-) were 
determined using standard techniques. The effect of the most active dose level was compared to those of frusemide 3 
mg/kg, mannitol 200 mg/kg, hydrochlorothiazide 10 mg/kg, and spironolactone 3 mg/kg.  The extract was found to 
cause a dose-dependent increase in urine mobilization, which peaked at a dose of 40 mg/kg. At this dose level, .the 
extract showed a significant (p<0.05) aquaretic action characterized by a 300-fold increase in urine production, a 
slight fall in density and a fall in urine pH, relative to the control group. Although the extract did not increase the 
mobilization of the urinary electrolytes assayed, as did the standard diuretics used, the observed effects somewhat 
justify its ethnomedicinal use in the management of oedematous conditions.  
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INTRODUCTION 
 Abnormalities in fluid volume and 
electrolyte composition are common and 
important clinical problems that can become 
life-threatening if untreated1. Drugs that block 
the transport functions of the renal tubules -
especially diuretics - are important tools in the 
treatment of these disorders2. Diuretics are 
among the most frequently prescribed drugs 
for the management of cardiovascular 
disorders like hypertension and congestive 
heart failure (CHF)3,4. Because of the life-
long nature of these conditions, and the high 
cost of orthodox drugs, many affected patients 

often resort to ethnomedicinal practices for 
the management of their conditions5, 6. Such 
ethnomedicinal practices are usually passed 
on from generation to generation through 
folklores and other forms of oral tradition7. 
Many herbs with folkloric medicinal claims 
have been investigated scientifically with the 
aim of validating or invalidating their 
widespread use8-10. While many such folkloric 
diuretic claims have found valid11-13, some 
have been found to be without scientific 
basis14,15. It is against this background that it 
was considered necessary to verify the 
claimed diuretic effects of Hibiscus 
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sabdariffa, which is popularly used 
medicinally in different parts of the world as a 
diuretic and an emmenagogue, for the 
management of hypertension, for the 
treatment cough and wound dressing16,17. 
 Hibiscus sabdariffa commonly known 
as yakuwa in Northern Nigeria, is a fast 
growing exotic, annual plant which, although 
originally found in tropical Africa, has 
become pan-tropical due to widespread 
cultivation18. This geographical spread has 
yielded various varieties differing in form and 
size19,20. H. sabdariffa has attained popularity 
in various parts of the world because of a 
refreshing, vitamin C–rich, home-made drink 
(called soborodo (or zobo) in Nigeria) 
produced from a decoction of its calyces21-23.  
Apart from its ethnomedicinal uses, the plant 
is cultivated widely as a vegetable24, has 
found nutritional application in poultry 
farming25, and has been used industrially as a 
food colorant and a source of fibre for paper 
production26,27. Although many of its 
medicinal properties have been scientifically 
established28-31, not much has been done on 
its diuretic effects. Kirdpon et al32 noted 
changes in urinary chemical composition in 
36 healthy volunteers after consumption of 
roselle (H. sabdariffa) juice, but did not report 
any effect on urine mobilization. The purpose 
of this work was to verify the diuretic 
ethnomedicinal claim, and to attempt to 
characterize that effect pharmacologically 
(where it exists) by comparison with common 
standard diuretics. 

 
MATERIALS AND METHODS 
Plant Material: Dried samples H. sabdariffa 
petals were purchased from Kaduna main 
market in December 2000, and were 
identified by Mr. A. Ozioko of the 
Bioresources Development & Conservation 
Programme (BDCP) Laboratory, Nsukka. 
Extraction: 1kg of dried samples were 
pulverized with mortar and pestle and then 
subjected to continuous cold maceration with 

95% methanol (BDH chemicals, England) for 
72 hours, with fresh solvent replacement after 
each 24-hours period, to ensure complete 
extraction. The extracts were pooled together 
and lyophilized using a Labconco® Freezone 
6 Freeze-Dry/ Shell-Dry System at the BDCP 
laboratory, Nsukka. The extract was 
reconstituted in normal saline (prepared in the 
laboratory of the department of Pharmacology 
and Toxicology of the University of Nigeria, 
Nsukka) before use. 
Drugs: The following standard diuretics were 
used in the work, viz.; spironolactone 
(Aldactone®), hydrochlorothiazide 
(Esidrex®), frusemide (Lasix®) and mannitol 
(mannitol-D®). They were all purchased from 
local pharmacies within Nsukka, and 
administered dissolved in appropriate 
volumes of normal saline. 
Animals: A total of 12 albino mice (18g-35g) 
and 70 rats (80g –220g) were used for the 
work. The mice were obtained from the 
animal house of the department of 
Pharmacology and Toxicology, UNN, and 
were of uniformly mixed sexes. The rats were 
obtained from the department of Veterinary 
Reproduction, U.N.N. and were made up of 
50 females and 20 males. All the animals 
were housed in the animal house of the 
department of Pharmacology and Toxicology 
before use, and had free access to food and 
water. They were, however, fasted for 18 
hours before use. 
Acute Toxicity Test (LD50): An acute toxicity 
test based on the method of Lorke33 was 
carried out on the extract using 12 mice and 
the intra-peritoneal route.  
Diuretic Assay Experiment: The diuretic 
assay experiment was carried out according to 
the method of de la Peurta Vazquez et al35. 
The experiment was carried out in two parts. 
The first part was aimed at determining the 
diuretic effects of graded doses of the extract, 
while the second was aimed at comparing the 
action of the dose found most effective in part 
1 with those of the standard diuretics. In the 
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first part, 6 doses ranging in geometrical 
progression from 5 –160 mg/kg of the extract 
were administered to 6 groups of rats (n= 5), 
and the urine mobilization over a period of 6 
hours was noted. The doses were 
administered intra-peritoneally in dose-
volumes not exceeding 0.5ml using 10 mg|ml 
or 100 mg|ml concentrations of the extract. As 
much volume of normal saline as was needed 
to make up to a total volume of 1ml in each 
case was used to rinse the syringe after each 
administration, and thereafter administered to 
the animal. To facilitate urine collection, the 
individual animals were placed in metabolic 
cages in the animal house of the department 
of Home Science & Nutrition, U.N.N. 
throughout the duration of the experiment. At 
the end, the total urine produced by each 
animal over the period was pooled together 
and measured using suitable syringes, and 
mean values for each group were determined. 
The effects of mannitol (200 mg/kg) and 
normal saline (1ml) were also determined in 
the same way and served as controls for 
comparison.  
        In the second part of the experiment, 40 
mg/kg of the extract was compared with 3 
mg/kg spironolactone, 10 mg/kg 
hydrochlorothiazide, 200 mg/kg mannitol and 
3 mg/kg frusemide. The doses were 
administered as earlier described for the 
extract, and normal saline (1 ml) was used as 
the control. 6 groups (n =5) of rats were 
therefore used for this part of the experiment, 
which also lasted for 6 hours. At the end, the 
total amount of urine obtained for each animal 
in the period was collected and used for the 
determination of urinary pH, density, and 
electrolytes (Na+, K+, Cl-), and mean values 
for each index were calculated for each group. 
The urinary pH was determined using a 
Consort® pH Electrode Meter (K120) 
obtained from the Service Training Centre 
(STC), U.N.N.; the urinary electrolytes were 
determined using a Gallen Kamp® Flame 
Analyzer obtained from the laboratory of the 

department of Soil Science, U.N.N.; while the 
urinary density was calculated using the 
formula: Density= Weight/Volume. 
Statistical Analyses: The difference between 
the each of the mean urinary indices of the 
extract and those of each of the standard 
diuretics were tested for statistical 
significance at p< 0.05 (student’s t–test, two–
tailed). 

 
RESULTS 
Extraction: 1 kg of dried pulverized calyces 
gave a yield of 345.68g of the extract 
equivalent to approximately 35 % of the dried 
plant material. 
 Acute Toxicity Test (LD50): At the end of the 
two–stage experiment, no death was observed 
among the 12 animals used within 24 hours. 
The LD50 was, therefore, taken to be >5,000 
mg|kg. 
Verification of diuretic activity: The results 
of the first part of the diuretic assay 
experiments are shown in Figure 1. As can be 
observed, the extract at all dose levels used 
except 160 mg|kg elicited more urine 
mobilization than normal saline. This effect 
was, however, noticeably lower than that of  
mannitol 200 mg|kg at all dose-levels used 
except 40 mg|kg, at which dose the extract 
had its peak effect. This dose was, therefore, 
used for the second part of the experiments. 
Comparison of Pharmacologic Actions of 
Extract (40 mg|kg) and Standard Diuretics:. 
The results of the second part of the diuretic 
assay experiments are shown in Table 1 and 
Figure 2. From Table 1, the extract at 40 
mg|kg can be noted to have elicited more 
urine after 6 hours than all the other standard 
diuretics except frusemide. From Figure 2, it 
can be observed that the extract demonstrated 
a peak effect in the 4th hour, after which the 
effect gradually dropped. This effect was 
similar but not identical to that of mannitol, 
but differing mainly in the fact that the drop 
in effect after the 4th hour was not as gradual. 
From Table 2 it can be observed that the 
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extract caused a fall in urine density as well as 
urinary pH, and also caused reduced excretion 
of Na+ and Cl- , while slightly increasing that 
of K+ . Upon comparison with the other 
diuretics, the extract can be observed to be 
definitely unlike spironolactone and 
frusemide in all parameters studied, and also 
observed to share various features with the 
others, albeit in different parameters and to 
varying degrees. 

Statistical Analyses: The results of the 
statistical analysis are also indicated in Table 
2, and are most pertinent as they concern the 
urinary electrolytes. Even though mannitol 
(200 mg|kg) did not affect electrolyte 
excretion to the same extent as did the extract, 
the differences between them were not found 
to be statistically significant. Also, the only 
statistically significant difference between the 
extract and hydrochlorothiazide was with 
respect to K+ excretion. 

 
TABLE 1: URINE PRODUCTION BY EXTRACT AND STANDARD DIURETICS 
 VOLUME OF URINE PRODUCED (ml) 
TIME 
(HOUR) 

NORMAL 
SALINE 
(1ml) 

EXTRACT 
(40mg/kg) 

MANNITOL 
(200mg/kg) 

FUROSEMIDE 
(3mg/kg) 

SPIRONO- 
LACTONE 
(3mg/kg) 

HYDRO-
CHLOROTHIAZIDE 
(10mg/kg) 

1 0.01 0.15 - 2.85 - 0.50 
2 0.10 - 0.26 0.75 0.20 - 
3 - 0.40 - 0.10 - - 
4 - 0.58 1.21 0.47 - 0.65 
5 0.36 0.40 0.01 0.20 - - 
6 - 0.30 0.25 0.45 0.10 - 
TOTAL 0.47 1.83 1.73 4.82 0.30 1.15 
 
 
 
TABLE 2: COMPARISON OF EXTRACT (40mg/kg) WITH STANDARD DIURETICS 

MEAN ELECTROLYTE CONCENTRATION 
(mg/l) 

SUBSTANCE 
ADMINISTERED 
(Dose) 

MEAN 
VOLUME 
(ml) 

MEAN 
DENSITY 
(kg/l) 

MEAN 
PH 

Na+ K+ Cl- 
NORMAL 
SALINE 
(1ml) 

0.094±0.01 0.030±0.005 8.34±0.09 10.00±3.58 24.20±6.33 0.44±0.15 

EXTRACT 
(40mg/kg) 

0.31±0.03 0.021±0.000 7.20±0.38 9.40±1.33 27.60±2.42 0.16±0.05 

FUROSEMIDE 
(3mg/Kg) 

0.96±0.01 0.028±0.004 8.16±0.20 23.00±5.39* 35.00±6.20 0.72±0.23 

SPIRONO- 
LACTONE 
(3mg/kg) 

0.06±0.01* 0.038±0.002 8.34±0.07* 8.40±1.57 17.80±3.82* 1.32±1.17 

MANNITOL 
(200mg/kg) 

0.34±0.01 0.028±0.003 8.07±0.35 11.60±2.93 27.80±9.39 0.47±0.24 

HYDRO- 
CHLORO 
THIAZIDE 
(10mg/kg) 

0.23±0.04 0.035±0.001 7.70±0.45 4.00±0.89* 48.60±11.83* 0.25±0.03 

  
* - Significant difference relative to extract at p < 0.05 
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FIG 2: PATTERN OF URINE MOBILIZATION (HOURLY PERCENTAGE  MOBILIZED) BY 
EXTRACT (40mg/kg) AND STANDARD DIURETICS
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DISCUSSION  
Based on Lorke’s recommendations33, the 
extract can be assumed to be safe. This result 
is in agreement with literature35-36.  Although 
Jaiyesimi et al36 noted significant toxic effects 
on vital organs, this observation was made at 

a dose of 1 g/kg, which was obviously very 
much higher than the dose found effective in 
this study. If an extrapolation of the results of 
the present study was to be made, it can be 
predicted that the extract would be definitely 
antidiuretic at much higher doses. The extract 



6 
C. N. Aguwa et al. / Nig. J. Pharm. Res. 3(1), 1-8 (2004) 

was also discovered to cause a dose-
dependent increase in urinary excretion at 
doses ≤ 80 mg\kg, with the best action at a 
dose of 40 mg\kg. It was, however, found to 
be much less effective than mannitol at all 
doses used except 40 mg\kg, at which dose it 
was also not significantly more effective. 
Since mannitol is not a high efficacy diuretic, 
these observations point to a mild effect. 
Unlike manintol or any of the diuretics used, 
however, the extract did not significantly 
increase or decrease the excretion of any of 
the electrolytes studied. These results seem to 
suggest an aquaretic action, since there was 
excretion of water in excess of electrolytes37. 
Although further studies are required to 
confirm this suggestion, these observations 
understandably account for the extract’s 
documented folkloric claim.  
 It is noteworthy that the extract, 
albeit non-significantly, decreases urinary Na+ 
excretion, a result which is in accord with the 
findings of Kirdpon et al32. This would not 
seem to encourage use of the extract for 
management of hypertension. However, since 
this study was not carried out on hypertensive 
animals, and in the light of the positive effect 
reported by Faraji and Tarkhani17 in a clinical 
trial on hypertensive patients, it would be 
wise to draw no negative conclusions from 
the result of this study. The present results 
may, however, indicate the possible use of the 
extract in the management of dilutional 
hyponatraemia35.  The tendency of the extract 
to reduce the urinary excretion of Cl- as well 
as the urinary pH suggests the possibility of 
development of metabolic acidosis with 
continued use, which would antagonize the 
effects of certain diuretics like carbonic 
anhydrase inhibitors38, and possibly 
complicate the management of diabetes39,40. 
The use of the extract in such  clinical 
conditions should, therefore, be monitored or 
completely avoided. 
 
 

CONCLUSION 
Nearly all the physical characteristics that 
favour densification and therefore easier rate 
of packing in capsule filling and tablet 
compression such as lower Carr’s index, low 
angle of repose and larger mean particle size 
were found to be more inherent in 
pregelatinized maize starch then in maize 
starch. The move porous PGS and amorphous 
form favours shorten disintegration time 
which usually preceeds access to faster 
dissolution of active ingredients and therefore 
makes the medication more bioavailable the 
simple nature of PGS production favours its 
industrial production even locally. 
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