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ABSTRACT 

Leptadenia hastata is a plant used in African traditional medicine to treat arterial hypertension. We 

assessed the acute and subacute diuretic activities of aqueous extract of L. hastata roots in rats. Male 

Adult rats were administered with L. hastata roots extract acutely (24 h) and sub-acutely (7 days) at 

doses 150, 200 and 250 mg/kg (per os). To assess acute diuretic activity, samples of tail vein blood were 

collected 24h after treatment and urine was collected every 3h. Levels of Na +, K+, and Cl-, urea, and 

creatinine were also measured. Natriuretic, saluretic, and diuretic indexes were determined. The urine 

collected for 7 days was processed similarly to assess sub-acute diuretic activity. The extract induced 

significant increases in urine volume (54.93%, 64.47%, and 77.69% compared to vehicle group for doses 

150, 200, and 250 mg/kg, respectively), and urine Na+ (126.51%, 136.83%, and 133.67%, respectively), 

Cl-, and in a lesser extent, K+ levels 24h after treatment. Creatinine and urea levels increased in urine 

whereas Blood creatinine and urea levels were decreased. Diuretic, saluretic, natriuretic and ionic 

indexes were also significative. These effects were maintained along 7 days of treatment, and were 

comparable with two references drugs effects (furosemide and amiloride hydrochlorothiazide). 

Altogether, our results suggest that aqueous extract of L. hastata roots has strong acute and subacute 

diuretic activities in rats, which warrant further studies considering the potential for unraveling a novel 

class of diuretic drugs. 

Keywords: Leptadenia Hastata, Diuretic, Natriuretic, Saluretic, Chronic Kidney Disease.  

 
INTRODUCTION 

Arterial hypertension is among the most frequent pathologies in elderly worldwide, with an incidence 

ranging from 40% (about 65 years patients) to 90 % (patients older than 85) in developed [1,2]. Diuretics 

occupy a prominent place among the drugs used against arterial hypertension; they are substances that 

inhibit the renal reabsorption of sodium, thereby enhancing renal excretion of sodium, water and sodium 

chloride[3,4]. Diuretics offer the possibility to treat hypertension successfully with limited undesired 

effects[3,5]. Many medicinal plants with diuretic properties were reported[6,9]. Unraveling medicinal plants 

with diuretic properties supports the development of evidence-based traditional medicine, particularly in 

developing countries, and increases the chances for unraveling novel naturally occurring potent diuretic 

agents with less undesired effects. 

Leptadenia hastata (Pers.) Decyne (Asclepiadaceae) is a particularly hard and drought-resistant latex 

plant commonly consumed as vegetable and used in the traditional medicines of various Sub-Saharan 

African countries[10,11]. In traditional medicine, latex, leaves and roots are used in decoctions and 

macerations, alone or in combination with other medicinal plants, to treat high blood pressure, diabetes, 

stomach ache, jaundice, rheumatism, onchocerciasis, trypanosomiasis, against abdominal pain, otitis, 

urinary tract infections, infected wounds, ulcers, and snake bite[10,16]. Notably, various reports confirmed 

anti-inflammatory properties[12,13]. hypoglycemic and antidiabetic properties[15,16]. antiproliferative 

properties [17]. and anti-trypanosomal activity [14].  

In the present study, we assessed the acute and subacute diuretic activities of the aqueous extract of roots 

of L. hastata in rats. 

MATERIALS AND METHODS  

Animals 

Thirty male Wistar rats (3 months old, 200±35.4 g) were used. The animals were obtained from the 

animal facility of the Faculty of Science, University of Ngaoundere. Experiments started after one week 

of acclimation to the Laboratory of Medicinal Plants, Health and Galenic Formulation, Department of 
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Biological Sciences, University of Ngaoundere (25±1°C, 43±10 % 

relative humidity, 12:12h light/dark cycle). The animals had ad 

libitum access to food and tap water. 

The experimental procedures were approved by the institutional 

review board of the Faculty of Science, University of Ngaoundere. 

Research activities were conducted following European Community 

guidelines (86/609/EEC), which encompass the internationally 

accepted principles for laboratory animal use and care.  

Experimental procedures 

The animals obtained underwent a preliminary screening aimed at 

ensuring that they are fit for the study, as previously described[7,8]. 

Briefly, rats were given distilled water (1ml/100g body weight) and 

placed individually in metabolic cages for 24h. Urine was collected 

hourly and cumulated volumes were determined every 3h (3h, 6h, 

12h, and 24h). The animals excreting a volume of urine greater than 

or equal to 40% of the volume of water received were considered fit 

for the study[7,8]. In this study, all the thirty male Wistar rats tested 

passed the fitness test.  

For the remainder of the study, the animals were maintained in 

metabolic cages (single housed). They were divided into six 

experimental groups (N=5 per group), three test groups receiving the 

aqueous extract of L. hastata (administered per os with a feeding 

needle) at doses 150 mg/kg (E150), 200 mg/kg (E200), and 250 

mg/kg (E250), two positive control groups administered with 

furosemide (5 mg/kg, p.o.) or amiloride Hydrochlorothiazide (AHCT, 

5 mg/kg, p.o.), and a vehicle group receiving distilled water (p.o.). As 

mentioned in section 2.1, then, the animals were given seven days for 

acclimation to metabolic cages and laboratory conditions, after which 

treatments were administered once daily for seven days. Core body 

(rectal) temperature of rats was determined 1h before and 5h after 

treatment on the first day. Urine was collected every 3h and volumes 

were determined (using graduated precision syringes) to assess 

extract’s acute and subacute diuretic activities. Blood tail vein 

samples were also collected 24-h after the first treatment to assess 

plasmatic indicators of diuretic activity. 

Plant collection and processing 

L. hastata fresh samples (leaves and roots) were collected in March 

2017 in Zamay village, Mayo Tsanaga Division, Far North Region, 

Cameroon. Botanical identification was performed by experts of 

Cameroon National Herbarium (CNH) and a sample was stored 

(voucher number: 7805 / SRF / Cam). The roots were processed for 

aqueous extraction mimicking the traditional medicine use, as 

follows: fresh roots were shade-dried for a week, and then, ground 

into powder. Afterwards, 1 kg of powder was macerated in 1 L of 

distilled water for 12 h. The macerate was filtered using Whatman 

grade 3 qualitative filter paper, and the filtrate was concentrated with 

a rotary evaporator for 24 h, at 40°C. At the end of the process, 13.9 g 

of an oily paste (dry extract) was obtained (yield: 27.8%). The dry 

extract was stored at -20°C until use. It was reconstituted to prepare 

the aqueous extract.  

To select the doses to use in this study, a preliminary study in few 

animals where increasing doses of the aqueous extract of L. hastata 

were administered orally (25, 50, 100, 150, 200, and 250 mg/kg) was 

performed (data not shown). The most active doses (150, 200, and 250 

mg/kg) were selected and used in the present study. 

Standard analytical tests aimed at characterizing the groups of 

phytochemicals present were performed on the extract at the National 

Institute of Medicinal Plants for Medicinal Research (IMPM), 

Cameroon. 

 

 

Assessment of acute diuretic activity 

Samples of tail vein blood collected in heparinized tubes were 

centrifuged (3,000 RPM, 15 minutes, 5°C) and the plasma 

(supernatant) was collected. The plasma obtained and the urine 

collected 3h, 6h, 12h, and 24h after treatment in dry tubes were 

processed for standard biochemical assays aimed at determining Na+, 

K+, and Cl- levels (using flame photometry), but also urea and 

creatinine levels (using a two-way digital spectrophotometer) (RS 

232, Secomam, France). Carbonic anhydrase inhibition, saluretic and 

natriuretic activities were calculated, as well as natriuretic, saluretic, 

diuretic, Na+, K+, and Cl- indexes. Urine pH was measured using a pH 

meter.  

Assessment of subacute diuretic activity 

Treatments were administered daily for 7 days between 10:00 and 

12:00 am. Urine was collected daily, its volume was measured, and 

Na+, K+, and Cl- levels were determined daily using flame 

photometry. Standard spectrophotometry was used to determine the 

urea and creatinine levels. Glomerular filtration rate (GFR) was 

determined from the creatinine clearance. Plasma creatinine, Na+, Cl-, 

and K+ levels were determined using the same techniques as for urine. 

Statistical analyses 

ANOVA followed by LSD test was used to assess the statistical 

significance of differences between the vehicle group and groups 

treated with the extract, with furosemide, and with AHCT for all the 

variables studied. Differences with P<0.05 were significant. Data 

were presented as mean ± SEM. 

RESULTS 

Phytochemical screening 

The phytochemical screening of the aqueous extract of L. hastata 

revealed the presence of flavonoids, alkaloids, tannins, sterols, 

triterpenes, saponins, phenolic compounds, and carotenoids. 

Body temperature 

Figure 1A shows the effects of L. hastata extract on the difference of 

body temperature of rats 1 h before and 5 h after treatment. 

Significant decreases in body temperature were observed in animals 

treated with the extract compared to values before treatment and to 

vehicle group values (-0.62% for 150 mg/kg, -0.74% for 200 mg/kg, -

0.80% for 250 mg/kg, P<0.05 vs. vehicle group). On the other hand, 

body temperatures of animals treated with amiloride and furosemide 

were comparable to temperature values before treatment and of the 

vehicle group (p>0.05). 

Acute Diuretic Activity 

Urine pH and 24-h volume 

Figure 1B shows the effects of L. hastata extract on urine pH 24 h 

after treatment. Compared to vehicle group, slight increases were 

observed in all treatment groups, i.e., animals treated with the extract 

doses 150 mg/kg (difference of 0.34 representing 3.91%), 200 mg/kg 

(difference of 0.09 representing 1.02%), and 250 mg/kg (difference of 

0.49 representing 5.67%), with furosemide (difference of 0.58 

representing 6.75%) or with AHCT (difference of 0.34 representing 

3.93%) (Figure 1B).  

Figure 1C shows the effects of the aqueous extract of L. hastata on the 

volume of urine excreted in the 24 h following treatment. Increases 

were observed in all experimental groups 6h after treatment compared 

to vehicle group. They were significant in the groups treated with 

extract dose 250 mg/kg and furosemide (23.88% and 21.01% 

increases compared to vehicle group, respectively, P<0.05). The 
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volume of urine excreted was significantly higher than vehicle group 

values in all groups 12h (respectively, 24h) after treatment: 28.07% 

(P<0.05) (respectively, 54.93%, P<0.05) with extract dose 150 mg/kg; 

32.01% (P<0.05) (respectively, 64.47%, P<0.01) with dose 200 

mg/kg; 50.27% (P<0.05) (respectively, 77.69%, P<0.01) with dose 

250 mg/kg; 29.73% (P<0.05) (respectively, 50.83%, P<0.05) with 

furosemide; and 16.01% (P<0.05) (respectively, 33.75%, P<0.05) 

with AHCT (Figure 1C). 

Urine ion levels in the 24 h following treatment 

Figures 2A-C show the effects of L. hastata extract on the urinary 

excretions of K+ (Figure 2A), Cl- (Figure 2B), and Na+ (Figure 2C) in 

the 24 h following treatment. Increases in levels excreted were 

observed for all the ions and treatment groups, compared to vehicle 

group (Figures 2A-C). Post-treatment increases in urine K+ level 

compared to vehicle group were: 24.45% (P<0.05) for extract dose 

150 mg/kg, 26.31% (P<0.05) for dose 200 mg/kg, 64.09% (P<0.01) 

for dose 250 mg/kg, 38.13% (P<0.05) for furosemide, and 22.23% 

(P<0.05) for AHCT (Figure 2A). Instead, post-treatment increases in 

urine Cl- level compared to vehicle group were: 115.36% (P<0.001) 

for extract dose 150 mg/kg, 112.53% (P<0.001) for dose 200 mg/kg, 

132.54% (P<0.001) for dose 250 mg/kg, 114.53% (P<0.001) for 

furosemide, and 65.71% (P<0.01) for AHCT (Figure 2B). And finally, 

post-treatment increases in urine Na+ level compared to vehicle group 

were: 126.51% (P<0.001) for extract dose 150 mg/kg, 136.83% 

(P<0.001) for dose 200 mg/kg, 133.67% (P<0.001) for dose 250 

mg/kg, 129.55% (P<0.001) for furosemide, and 111.96% (P<0.001) 

for AHCT (Figure 2C). 

 

 

 

Figure 1: Body temperature and urine volume 
Effect of L. hastata extract on body temperature (A), urine pH (B), 24-h urine volume (C), and 7-day urine volume (D). Note the decreases in body temperature (A), pH comparable 

values in all groups (B), and the increases in urine volume (C, D). AHCT: amiloride hydrochlorothiazide. E150, E200, E250: extract doses 150, 200 and 250 mg/kg. Furo: furosemide. 

Data are mean ± ESM, N=5. ANOVA+LSD test: *P<0.05, **P<0.01, ***P<0.001 vs. vehicle group.  

 

Figure 2: Extract effects on urine ion levels in the 24 h following treatment 
A-C. Day 1 excretion of K+ (A), Cl- (B), and Na+ (C). D-F. Day 4 excretion of K+ (D), Cl- (E), and Na+(F). G-I. Day 7 excretion of K+ (G), Cl- (H), and Na+ (I). Note the increases in 

groups treated with extract doses 150, 200 and 250 mg/kg (E150, E200, E250), with amiloride hydrochlorothiazide (AHCT), and furosemide (Furo). Data are mean ± ESM, N=5. 

ANOVA+LSD test: *P<0.05, **P<0.01, ***P<0.001 vs. vehicle group. 
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Figure 3: Extract effects on kidney functional indicators 
Effects of L. hastata extract on saluretic activity (A), natriuretic activity (B), carbonic anhydrase inhibition (CAI) (C), creatinine clearance (D), urea level in urine (E), and glomerular 

filtration rate (GFR) (F), and blood and urea creatinine (G), Na+, Cl- (H), and K+ (I). Note the increases in saluretic activity (A), natriuretic activity (B), creatinine clearance (D), urea level 

in urine (E), and the decreases in CAI (C), blood Na+, Cl- and K+ (H,I). AHCT: amiloride hydrochlorothiazide. E150, E200, E250: extract doses 150, 200 and 250 mg/kg. Furo: 

furosemide. Data are mean ± ESM, N=5. ANOVA+LSD test: *P<0.05, **P<0.01, ***P<0.001 vs. vehicle group.  

 

Table 1: Effect of the extract on urine ion indexes 

 

 

 

 

 

 

 

 

 

AHCT: amiloride hydrochlorothiazide. CAI: carbonic anhydrase inhibition. Furo: furosemide. Data are mean ± ESM, N = 5. ANOVA+LSD test: *P<0.05, **P<0.01, ***P<0.001 vs. 

vehicle group 

Carbonic anhydrase inhibition, saluretic and natriuretic activities 

Figures 3A-C show the effects of L. hastata extract on the saluretic 

activity (Figure 3A), the natriuretic activity (Figure 3B), and the 

Carbonic anhydrase inhibition (CAI) (Figure 3C). Marked increases 

were observed in the saluretic (Figure 3A) and natriuretic activities 

(Figure 3B). Post-treatment increases in saluretic activity compared to 

vehicle group were about 2-fold (P<0.01) for AHCT, 4-fold (P<0.001) 

for extract doses 150 mg/kg and 200 mg/kg), and for furosemide, and 

five-fold for dose 250 mg/kg (Figure 3A). Post-treatment increases in 

natriuretic activity compared to vehicle group were: 80.16% (P<0.01) 

for extract dose 150 mg/kg, 85.12% (P<0.01) for dose 200 mg/kg, 

64.87% (P<0.01) for dose 250 mg/kg, 91.74% (P<0.01) for 

furosemide, and 140.50% (P<0.001) for AHCT (Figure 3B). On the 

other hand, decreases were observed in the CAI compared to vehicle 

group: -2.17% (not significant) for extract dose 150 mg/kg, -6.52% 

(P<0.05) for dose 200 mg/kg, -8.70% (P<0.05) for dose 250 mg/kg, -

10.87% (P<0.05) for furosemide, and -13.04% (P<0.001) for AHCT 

(Figure 3C). Overall, the effects on saluretic activity, natriuretic 

activity, and the CAI (Figures 3A-C) were more marked with 

increasing doses of extract.  

 

Diuretic and other urine ion indexes 

Table 1 presents the effects of L. hastata extract on diuretic and other 

urine ion indexes. Compared to vehicle group, all the extract doses 

tested increased the natriuretic (5-fold), saluretic (about 2-fold), 

diuretic (150%), Na+ (5-fold), K+ (5-fold), and Cl- (3-fold) indexes 

(Table 1). Furosemide, and in a lesser extent AHCT, induced 

comparable effects (Table 1). Instead, all the extract doses tested, 

furosemide and AHCT induced decreases in CAI index (about 10%, 

not statistically significant) (Table 1).  

Sub-acute diuretic activity 

Cumulated urine volume 

Figure 1D shows the effects of L. hastata on cumulated urine volume 

along one week. Vehicle group cumulated urine volume grew linearly, 

following the equation y=94.13x-88.99 (R²=0.99) (Figure 1D). 

Cumulated urine volume grew faster in other groups: 75.83% (P<0.01 

vs. vehicle group) faster in animals treated with the extract dose 150 

mg/kg (y=165.51x-106.81, R²=0.99), 81.44% (P<0.01) faster in 

animals treated with dose 200 mg/kg (y=170.79x-94.24, R²=0.99), 

141.43% (P<0.001) faster in animals treated with dose 250 mg/kg (y= 

227.26x-66.86, R²=0.99), 94.74% (P<0.001) faster in animals treated 

 
Vehicle 

Extract doses (mg/kg) 
Furo AHCT 

     150 200 250 

Saluretic Index 1.00 5.16*** 5.36*** 6.06*** 5.50*** 2.92*** 

Natriuretic Index 1.00 1.80*** 1.85*** 1.44*** 1.91*** 2.40*** 

CAI Index 1.00 0.97*** 0.93*** 0.91*** 0.89*** 0.86*** 

Diuretic Index 1.00       1.51*** 1.54*** 1.82*** 1.47*** 0.66*** 

Na+ Index 1.00       5.28*** 5.63*** 6.58*** 6.06*** 3.25*** 

K+ Index 1.00       5.02*** 5.05*** 5.47*** 4.85*** 2.54*** 

Cl¯ Index 1.00       2.90*** 3.00*** 4.63*** 3.13*** 1.34*** 
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with furosemide (y = 183.31x - 81.78, R² = 0.99); 54.98% (P<0.05) 

faster in animals treated with AHCT (y=153.52x-145.88, R²=0.99) 

(Figure 1D). Significant differences compared with vehicle group 

values were observed in all treated groups from day 1 of treatment, 

with average daily increases of 134.34% (P<0.001) for animals treated 

with extract dose 150 mg/kg, 279.14% (P<0.001) with dose 200 

mg/kg, 469.36% (P < 0.001) with dose 250 mg/kg, 294.27% 

(P<0.001) with furosemide, and 132.93% (P<0.001) with AHCT 

(Figure 1D).  

Seven days cumulated excretions of K+, Cl-, and Na+  

Figures 2D-F show the effects of L. hastata extract on cumulated 

urinary excretions of K+ (Figure 2D), Cl- (Figure 2E), and Na+ (Figure 

2F) along one week. The cumulated urinary excretion of K+ grew 

linearly: in vehicle group (y=94.24x-90.51, R²=0.99), in animals 

treated with the extract dose 150 mg/kg (y=116.61x–53.32, R²=0.96, 

21.31% faster than vehicle group), in animals treated with dose 200 

mg/kg (y=128.77x-82.18, R²=0.98, 33.46% faster), in animals treated 

with dose 250 mg/kg (y=186.24x-75.67, R²=0.98, 90.94% faster), in 

animals treated with furosemide (y=225.04x-237.50, R²=0.99, 

129.74% faster), and in animals treated with AHCT (y=155.11x-

77.96, R²=0.99, 59.81% faster) (Figure 2D). Average daily increases 

in K+ cumulated excretions (day 1 to day 7) observed with treatments 

were: 41.58% (P<0.05 vs. vehicle group) for extract dose 150 mg/kg; 

30.19% (P<0.05) for dose 200 mg/kg; 96.76% (P<0.01) for dose 250 

mg/kg; 84.05% (P<0.01) for furosemide; and 34.66% (P<0.05) for 

AHCT (Figure 2D).  

The cumulated urinary excretion of Cl- grew linearly in all treatment 

groups: vehicle group (y=89.68x-64.51, R²=0.99), animals treated 

with the extract dose 150 mg/kg (y=203.98x-20.01, R²=0.98, 113.18% 

faster than vehicle group); animals treated with dose 200 mg/kg 

(y=219.17x-5.83, R²=0.96, 128.37% faster), animals treated with dose 

250 mg/kg (y=258.42x-53.84, R²=0.98, 167.62% faster), animals 

treated with furosemide (y=248.5x-74.92, R²=0.99, 157.70% faster), 

and animals treated with AHCT (y=217.04x-127.62, R²=0.99, 

126.24% faster) (Figure 2E). Average daily increases in Cl- cumulated 

excretions observed with treatments were: 147.07% (P<0.01 vs. 

vehicle group) for extract dose 150 mg/kg; 138.42% (P<0.01) for dose 

200 mg/kg; 174.36% (P<0.001) for dose 250 mg/kg; 161.54% 

(P<0.01) for furosemide; and 115.75% (P<0.01) for AHCT (Figure 

2E).  

The cumulated urinary excretions of Na+ displayed linear increases in 

all experimental groups, i.e.: in vehicle group (y=82.75x-44.70, 

R²=0.99), in animals treated with the extract dose 150 mg/kg 

(y=193.47x-44.68, R²=0.99, 109.51% faster than vehicle group), in 

animals treated with dose 200 mg/kg (y=212.52x-25.72, R²=0.96, 

128.56% faster), in animals treated with dose 250 mg/kg (y=230.95x-

2.52, R²=0.96, 146.99% faster), in animals treated with furosemide 

(y=256.15x-126.23, R²=0.99, 172.19% faster), and in animals treated 

with AHCT (y=193.47x-170.80, R²=0.99, 109.51% faster), (Figure 

2F). Average daily increases in Na+ cumulated excretions observed 

with treatments were: 138.83% (P<0.01 vs. vehicle group) for extract 

dose 150 mg/kg; 119.76% (P<0.01) for dose 200 mg/kg; 170.98% (P< 

0.001) for dose 250 mg/kg; 157.28% (P<0.01) for furosemide; and 

80.24% (P<0.01) for AHCT (Figure 2F).  

Urine biochemical indicators of kidney function 

Figures 3D-F show the effects of L. hastata extract on creatinine level 

and clearance (Figure 3D), urea level in urine (Figure 3E), and 

glomerular filtration rate (GFR) (Figure 3F). Significant increases in 

creatinine level (2-fold with extract dose 150 mg/kg, (P<0.05) and 4-

fold with the other treatments (P<0.01) were observed in all 

experimental groups compared to vehicle group (Figure 3D). With the 

exception of the group treated with extract dose 150 mg/kg, 

statistically significant increases in creatinine clearance were observed 

in all experimental groups compared to vehicle group (5-fold with 

extract doses 200 mg/kg and 250 mg/kg, (P<0.01), and 2-fold with 

furosemide and AHCT, (P<0.05) (Figure 3D). 

On the other hand, compared to vehicle group, marked increases in 

urea where only observed in groups treated with extract doses 150 

mg/kg (27.66%, P<0.05 vs. vehicle group), 200 mg/kg (74.17%, 

P<0.01), and 250 mg/kg (73.80%, P< 0.01) (Figure 3E). Similarly, 

except for extract dose 150 mg/kg, only groups treated with extract 

displayed marked increases in GFR (127.5% for dose 150 mg/kg and 

140% for 200 mg/kg, P<0.01 vs. vehicle group) (Figure 3F). 

Blood creatinine and electrolytes 

Figures 3G-I show the effects of L. hastata extract on blood levels of 

urea and creatinine (Figure 3G), Na+ and Cl- (Figure 3H), and K+ 

(Figure 3I). All the treatments induced decreases in blood creatinine 

(respectively, blood urea) level compared to vehicle group: -38.10% 

(P<0.05 vs. vehicle group) (respectively, -4.87%, not significant) with 

the extract dose 150 mg/kg; -20.63% (P<0.05) (respectively, -24.11%, 

P<0.05) with dose 200 mg/kg; -23.81% (P<0.05) (respectively,-

37.12%, P<0.05) with dose 250 mg/kg; -11.11% (not significant) 

(respectively, -29.54%, P<0.05) with furosemide; and -12.70% (not 

significant) (respectively, -26.83%, P<0.05) with AHCT (Figure 3G).  

Moreover, compared to vehicle group, treatment with the extract 

decreased blood Na+ (respectively, Cl-) level (Figure 3H): -23.74% 

(not significant vs. vehicle group) (respectively, -53.43%, P<0.05) 

with dose 150 mg/kg; -58.73% (P<0.05) (respectively, -73.91%, 

(P<0.01) with dose 200 mg/kg; -52.38% (P<0.05) (respectively, -

69.89%, (P<0.01) with dose 250 mg/kg. Contrarily, increases in blood 

Na+ (respectively, Cl-) level were observed in the other groups 

compared with vehicle group: 18.87% (not significant) (respectively, 

4.58%, not significant) with furosemide; and 93.89% (P<0.01) 

(respectively, 10.48%, not significant) with AHCT (Figure 3H).  

Interestingly, instead decreases in blood K+ level, compared to vehicle 

group, were observed with the extract doses 150 mg/kg (-74.24%, 

P<0.01), 200 mg/kg (-74.82%, P<0.01), and 250 mg/kg (-75.73%, 

P<0.01), but also with furosemide (12.91%, not significant) and 

AHCT (-74.82%, P<0.01) (Figure 3I). 

DISCUSSION 

Our results suggest that L. hastata roots have acute and sub-acute 

diuretic activities in rats. As the diuretic drugs furosemide and 

amiloride hydrochlorothiazide (AHCT), at all the doses tested the 

aqueous extract of L. hastata increased the volume of urine excreted 

3h, 6h, 12h and 24h after treatment, compared to animals receiving 

the vehicle solution. In addition, the extract increased the 24 h urinary 

excretions of Na+, Cl-, and K+ also at all the doses tested, in a dose-

dependent fashion. Such increase in the elimination of electrolytes in 

urine and in the volume of urine excreted 3h to 24h after treatment, 

which typically suggests acute diuretic activity[18,21], was stronger than 

the effects of furosemide and AHCT. Moreover, the extract increased 

the saluretic and the natriuretic activities markedly, and induced 5-

fold increase in natriuretic index, 2-fold increase in saluretic index, 

150% increase in diuretic index, 5-fold increase in Na+ and K+ 

indexes, and 3-fold increase in Cl- index in the 24 h following the 

treatment, as furosemide and AHCT. These findings, which also 

support the acute diuretic activity of the aqueous extract of roots of L. 

hastata, corroborate the established effects of furosemide and AHCT 
[3,5].  

Besides, groups treated with L. hastata extract also displayed 

increases in cumulated urine volume and cumulated urinary excretions 

of Na+, Cl-, and K+ during one week, comparable and as expected for 

groups treated with furosemide and AHCT [3-5]. Also supporting 

diuretic activities, decreases in blood levels of Na+, Cl-, and K+ were 

observed in extract-treated groups. Unlike the loop diuretic 

furosemide that mediates its diuretic effects through the inhibition of 

Na+ and Cl− reabsorption in Henle loop ascending branch 4, 5, and the 
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thiazide diuretic AHCT that acts at the inner medullary collectors to 

decrease the reabsorption of water, Na+ and Cl− [3, 5], the extract 

increased glomerular filtration rate (GFR), which may indicate an 

increase in Na+ concentration in the macula densa [22-24].; it increased 

the urea and K+ excretions, and decreased their blood levels. 

Altogether, these findings suggest that aqueous extract of roots of L. 

hastata also have sub-acute diuretic activity, and indicate that the 

extract may mediate its strong diuretic activities at least partly through 

other sites than loop diuretic sites of action. Interestingly, the extract 

also decreased body temperature, carbonic anhydrase inhibition 

indicator, creatinine blood level, and increased the excretion of 

creatinine. These findings suggest that the extract could act on the 

glomeruli (glomerular filtration) [22-25] and warrant mechanistic studies 

of the diuretic activity of the aqueous extract of roots of L. hastata, 

considering the possibility to unravel a novel class of potent diuretic 

molecules useful for the treatment of chronic kidney disease. The 

phytochemical analysis of the aqueous extract of roots of L. hastata 

revealed the presence of various families of molecules with reported 

diuretic activities, notably flavonoids and triterpenes [18, 19, 21], 

alkaloids, tannins, and saponins [20, 21, 26], sterols and phenolic 

compounds [27-29]. 

CONCLUSION 

In this study, levels of Na+, Cl-, and in a lesser extent K+, but also 

creatinine and urea were decreased in the blood and increased in the 

urine excreted. These changes, but also the marked increases in the 

volume of urine excreted that were observed few hours (from 3h) after 

treatment, were maintained during 7 days of treatment. These effects, 

which were stronger than furosemide and AHCT effects, suggest that 

aqueous extracts of L. hastata roots have strong acute and subacute 

diuretic activities. Such activities justify at least partly traditional 

medicine use to improve high blood pressure, and warrant further 

studies considering the potential for unraveling novel potent diuretic 

molecules. 
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