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Abstract: Moringa oleifera (Family- Moringaceae) is a well-known vegetable for its health benefits for
thousands of years having diverse nutritional bioactive constituents. Phytochemical analysis of
ethanolic extract of this plant indicated the presence of catbohydrate, reducing sugar, combined
reducing sugar, glycosides, tannins (absent in seeds), alkaloids, flavonoids, saponins and steroids. In
diutetic activity test, the extract showed a significant (p<0.001) effect at the dose of 200 & 400 mg/kg
body weight in production of total urine volume in comparison with standard drug furosemide (5
mg/kg). Upon electrolyte analysis of excreted urine, the extract was found to increase Na*, K*, Cl
excretion and may act as loop diuretics. The pods and seeds extract showed significant (»p<0.01)
laxative effects in mice in terms of stool production with soft consistency at the dose of 200 & 400
mg/kg in comparison with standard drug bisacodyl (10 mg/kg). The most edible part of this plant is
pods which showed better diuretic and laxative effects than seeds. So, the pods may be a good source
of bioactive constituents which may be used as parent compound(s) for discovering better diuretic or
laxative drugs.
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Introduction

Diuretics are drugs that promote the output of urine. The primary action of most diuretics is the
direct inhibition of Na* transport at one or more of the four major anatomical sites along the
nephron, where Na* reabsorption takes place (Wile 2012). The increased excretion of water and
electrolytes by the kidneys is dependent on three different processes viz., glomerular filtration,
tubular reabsorption (active and passive) and tubular secretion (Friis 1983). Diuretic compounds
stimulate the excretion of water that is potentially useful in many disorders including congestive heart
diseases, nephritis, toxemia of pregnancy, premenstrual tension, hypertension (Sayana ez a/. 2014) and
also play an important role in patients with pulmonary congestion. Diuretics like mannitol, thiazides,
furosemide, and ethacrinic acid are choice of drugs at present to manage the above pathological
conditions. Conventional diuretics have some limitations such as fluctuated potassium level in the
blood (for potassium-sparing diuretics), low sodium levels, headache, dizziness, thirst, elevated blood
sugar and muscle cramps etc. (Das ez /. 2005). Plants may serve as the alternative natural sources for
the development of new diuretic agents which may overcome such limitations.
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Laxatives are medicines that promote bowel movements and relieve constipation. The causes of
constipation are two types: obstructed defecation and colonic slow transit (or hypomobility).
Obstructed defecation has mechanical and functional causes and colonic slow transit constipation
occurs due to diet, hormones, side effects of medications, and heavy metal toxicity (Golla et 4/ 2014).
The consumption of conventional laxative drugs (bisacodyl, lactulose, mannitol etc.) is sometimes
limited due to side effects such as bloating, cramping, diarrhea and metabolic disturbances include
hypercalcemia, hyperphosphatemia, hyponatremia and hypokalemia (Harris 2006). Cardiotoxic and
arrthythmogenic effects have been reported with magnesium purgatives and cisapride (Arezoomandan
et al. 2011). The use of stimulant laxatives such as Senna (Glycoside containing plant) compounds and
bisacodyl may be associated with colonic neoplasia or skin blistering (Vilanova-Sanchez ez a/. 2018).
Therefore, the search for novel safe laxative drugs is important.

Moringa oleifera belonging to the family Moringaceae is native to tropical and subtropical regions
of South Asia. Regionally it is known as moringa, drumstick tree, horseradish tree, and ben oil
tree or benzolive tree. It is a fast-growing, deciduous tree that can reach a height of 10-12 m (3240
feet) and trunk diameter of 45 cm (1.5 feet) (Patrrotta 1993). The bark has a whitish-grey color and is
surrounded by thick cork. Young shoots have purplish or greenish-white, hairy bark. The tree has an
open crown of drooping, fragile branches and the leaves build up feathery foliage of tripinnate. The
seeds have three whitish papery wings and are dispersed by wind and water. In cultivation, it is often
cut back annually to 1-2 m (3—6 feet) and allowed to re-grow so the pods and leaves remain within
arm's reach (Zhigila 2014). Moringa roots, leaves, flowers, gum and seeds have been found to possess
diuretic activity and such diuretic components are likely to play a complementary role in the overall
blood pressure lowering effect of this plant (Morton 1991; Caceres ¢f a/. 1992; Kumar ez al. 2010).
From literature review it has been found that different parts of this plant have many medicinal
importance and some parts such as seeds and leaves or barks have already been investigated by some
eatlier researchers except pods (the most edible part of its fruit). So, here in this study, we have
attempted to investigate the relative efficacy of pods and seeds as diuretic and laxative.

Materials and methods

Plant collection: The pods and seeds of M. oleifera were collected from Batiaghata, Khulna,
Bangladesh during March, 2018 and was identified by experts at Bangladesh National Herbarium,
Mirpur, Dhaka (DACB Accession number: 46497).

Extract preparation: The collected parts of M. oleifera (pods and seeds) were then dried under shade
and grounded in powder using a blender. The powder of pods (750 gm) and seeds (270 gm) was
taken in two different clean, flat-bottomed glass containers and soaked in 1800 mL and 1000mL of
96% ethanol, respectively. The containers with its contents were sealed and kept for a period of 14
days accompanying occasional shaking and stirring. The whole mixtures were then underwent a
coarse filtration by a piece of clean cloth & cotton. Then those two parts were filtered through
Whatman filter paper and the filtrate were concentrated using a rotary evaporator and was marked as
crude ethanolic extract. It rendered concentrate of greenish black (pods-1.07% yield) and yellowish
black (seeds-1.85% yield) colored gum.

Chemicals and reagents: As standard, furosemide and bisacodyl were collected from Beximco
Pharmaceuticals Ltd. Sodium chloride, potassium chloride, silver nitrate, sodium bicarbonate and
potassium chromate reagents were purchased from Merck, Germany.

Experimental animal: For animal study, young Swiss-albino mice aged 4-5 wecks; average weight
21-25 gm was purchased from Jahangirnagar University, Bangladesh. They were then kept under
standard environmental condition for one week in the animal house of Pharmacy Discipline, Khulna
University, Khulna—9208, for adaptation and provided with standard laboratory food and tap water.
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All animal experiments were carried out following animal ethics guidelines (Ethical approval number:
KU/PHARM/AEC/15/006/027), set up by Pharmacy Discipline, Khulna University, Bangladesh.

Evaluation of Diuretic activity: Diuretic test was carried out following an established protocol
adopted by Golla and coworkers with slight modification (Golla ¢z a/. 2014). Twenty-four mice of
both sexes (21-25 g) were randomly divided into four groups of six each. Each group was fasted and
deprived of water for 18 h prior to the experiment. The first group was provided with normal saline
(12 mL) as control. The second group received standard drug furosemide (5 mg/kbw) in normal
saline as positive control. The third and fourth group was provided with pods or seeds extract of M.
oleifera at a dose of 200 mg/kbw and 400 mg/kbw in normal saline, respectively. Immediately after
dosing, the animals were placed in metabolic cages. Food and water were withheld, and the cages
were maintained at (25.0£0.5) °C throughout the experiment (6 hours). The urinary output (Vo) was
collected every hour and the urine was then stored in freeze (0-4 °C) for further electrolyte analysis.
The urinary excretion was calculated as ratio of total urinary output by total liquid administered (Vi).
The diuretic action was calculated as the ratio of urinary excretion in test group (Ugr) and that of
control group (Ugc). Diuretic activity was calculated as the ratio of diuretic action in test group (Dar)
and that of standard group (Aar). The electrolyte content (Na*, K*) of collected urine sample was
measured using a flame photometer and Cl- was measured titrimetrically. pH, conductivity and
density were also determined using appropriate methods.

Evaluation of laxative activity: Laxative test was carried out according to earlier methods (Golla ez
al. 2014) with slight modification. Before starting the experiment, 24 mice of 22 to 24 gm weight were
taken and fasted for 12 hours period. The mice were divided in four groups containing 6 in each. The
first group was administered with normal saline (2 ml) as control. The second group was
administered with bisacodyl in saline (10 mg/kg) as positive control; the third and fourth groups
received ethanolic extract of M. oleifera pods ot seeds at a dose of 200 mg/kg and 400 mg/kg body
weight in saline, respectively. Then they were housed in a cage lined with clean and white filter paper
and observed for 16 hours. No food and water were given at that time. After 16 hours, the faeces
were collected and quantified. The facces consistency was also felt. The experiments were duplicated
every time. All experimental data have been analyzed using Microsoft excel 2010 and the GraphPad
Prism software.

Results

M. oleifera pods exhibited significant diuretic activity on experimental mice as compared with the
control group. The cumulative volume of urine was found to be more (4.89 ml and 5.94 ml for dose
200 mg/kbw and 400 mg/kbw, respectively) for pods extract treated mice than seeds extract treated
mice (3.85 ml and 4.35 ml, respectively, at same doses after 6™ hour) wheteas for control group mice
urine volume was found to be 3.25 ml for pods and 3.45 ml for seeds (Table 1).
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Table 1. Comparison of urinary output between ethanolic extract of M. o/eifera pods and seeds.

Cumulative . . . .
. . Diuretic Diuretic
Volume of Urinary excretion action activity
i : Vi) X 100
Group urii(;%g (Vo/¥) (Uir/Ukc)  (Dar/Dar)
pods  seeds pods seeds pods seeds pods seeds
Control = 325 345 27.08+059 28754042 - - - -
(Normal saline)
Furosemide 796 825 66.33 £0.59%F* 68.75 £0.42%F+ 245 239 - -
(5 mg/kbw)
Test extract
+ *ok + *
(200 mg/kbw) 4.89 3.85 40.71 £0.77 32.08 £0.41 1.5 1.11  0.61 047
Test extract
+() /0% +() 40%k
(400 mg/kbw) 594 435 495 10.82 36.25 £0.42 1.83 126 0.75 0.53

Values are expressed as Mean = S.EM (n = 2); * p< 0.05, ** p < 0.01, *** p < 0.001 compared with
control group.

The concentration of Na*(82.85-167.53 mEq/L), K*(29.33-93.78 mEq/L) and CI(380.00-
406.67 mEq/L) ions in collected urine samples for extract treated mice was found to be elevated
significantly (p< 0.05) as compared to control [89.36 mEq/L (Na*), 11.10 mEq/L (K%), 106.67
mEq/L (CL)] (Table 2).

Table 2. Comparison between determination of concentration of Na*, K*, Cl- in test samples of M.
oleifera pods and seeds.

Group Positive Control Pods Seeds Pods Seeds
Control Furosemide
Ton Con (5 lrlng Jkbw) (200 mg/kbw) (200 mg/kbw) (400 mg/kbw) (400 mg/kbw)

Nat (mEq/L) 89.36 £6.52  161.02£6.51%  154.526.51%* 161.02£11.28* 82.85 £0.00* 167.5316.51%**
K+ (mEq/L) 11.1 £0.00  27.39+1.94%%  29.33+0.00%* 75.1812.06*** 37.97 £2.07* 93.7812.07*+*

Cl (mEq/L)  106.67£6.67 193.3316.67*F  380+11.55%F* 396.67£3.33**¢ 400£0.00%** 406.6716.67++*

Values are expressed as Mean £ SE.M (n = 2); * p < 0.05, ** p < 0.01, ¥** p < 0.001 compared with
control group.

For predicting the mechanism of diuretic action, different saluretic indices i.e., natriuretic index,
kaluretic index and carbonic anhydrase inhibition index) were calculated using appropriate formula
(Table 3) where the natriuretic values were found from 1.78 to 5.27; kaluretic index from 0.19 to 0.56
and CAI index from 1.56 to 3.31 for the tested groups but for control group it was found to be 8.05,
0.12 and 1.06, respectively.
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Table 3. Effect of oral administration of Moringa oleifera pods ethanol extract and furosemide on
urinary electrolytes excretion in mice

Cumulative Concentrations of ions Saluretic Index Nat K*/ C[él
Group (mEq/L/6h) /K*  Na* /(Nat+K?)]
Na* K* Cl Nat Kt CI
Control 89.36 111 106.67
(Normal saline) ~ +6.52 +0.00 +6.67 - - s o 1.06
Furosemide 161.02 27.39 193.33
(5 make) cosiE lomr sepee 18 247 181 083 001 103
Pods 154.5 29.33 380
(200 g/ kg oo sooeer aqpsse 173 264 356 527 019 2.14
Pods 82.85 37.97 400
(400 mg/kg 000 e soppees 093 342 375 218 046 331
Seeds 161.02 75.18 396.67
(200 mg/kg) +11.28*%* +2.06%** +3.33%%* 18 678 372 214 047 1.68
Seeds 167.53 93.78 4006.67
1400 mg/ kg cosier apupeer  igewe 187 845 381 178 056 1.56

Values are expressed as Mean® S.E.M, (n = 2); * p< 0.05, ** p< 0.001, *** p < 0.0001 compared with
the control group (Student’s unpaired t-test).

Measured pH for the urine of extract treated mice was found to be alkaline pH (7.53-8.03) in
nature and conductivity was also found to be elevated (17.89 mS/cm -22.65 mS/cm) in test sample
urine (Table 4) which indicated the presence of more electrolytes but for control group pH was 7.11
and conductivity was 13.5 mS/cm. A significant (p<0.01) laxative activity was obsetved both for the
pods and seeds extracts tested group as compared with the control group where pods showed better
laxative activity than seeds.

Table 4. Effects of oral administration of Moringa oleifera pods and seeds ethanol extract, normal saline
and furosemide on urinary volume, diuretic index, conductivity, pH and density in mice.

Gro Urine Volume  Diuretic I Conductivity Density
P (mL/6h) Index P (S /cm) (@/ml)
Control 3.25+0.05 1 7.11+0.01 13.540.05 0.95+0.01
(Normal saline)
Purosernide 79540074 244 TATH0.03*  1221£009%  097+001
(5 mg/kg)
Pods
+ $ok + otk + *ok +
(200 mg/kg) 4.88+0.16 15 8.0310.01 22.65+0.35 0.8140.1
Pods
+ ok + * + ok +
(400 g /) 5.94+0.07 1.83 7.660.04 18.60%0.40 0.95+0.01
Seeds
+ ok + sk +() 4%k +
(200 mg/kg) 3.85+0.05 112 7.660.04 25.940.4 0.8140.1
Seeds
+ $ok + sk + *ok +
(400 mg/kg) 435+0.05 1.26 7.53%0.03 17.8940.12 0.95+0.01

Values are expressed as Mean = S.E.M, (n = 2); Diuretic index = Utine volume of test group/ Utine
volume of control group; * p < 0.05. ** p < 0.001, *** p < 0.0001, compared with the control group
(Student’s unpaired t-test).

35



Islam M. N., Hossen M. K., Joardar |. C., Bokshi B., Das A. K., Sadhu S. K. and Biswas N. N. (2021). Diuretic and Laxative
activities of Moringa oleifera seeds and pods in mice. Kbulna University Studies Volume 17(1 & 2): 31-39

The highest dose (500 mg/kbw) of pods and seeds could produce 56.08% and 37.83% mote faeces
production, respectively, compared with control (Table 5).

Table 5. Comparison between laxative effect of crude extract M. oleifera pods and seeds in mice.

Average weight of facces (gm) ZS.EM % of increment £S.E.M

Group M. olesfera pods M. oleifera seeds M'pi)/fil:m M'Sgézsgm
Control 0.63+0.02 0.66+0.01 - -
Bisacodyl (5 mg/kbw) 1.1240.02 1.2£0.05%* 80.12£3.2  81.7414.82
Test extract (200 mg/kbw) 0.91%0.06 0.85%0.04* 46.21+45  31.53%£6.92
Test extract (400 mg/kbw) 0.97%0.02 0.91£0.03** 56.0812.24 37.83%12.45

Value expressed in Mean £SEM, ** p< 0.001, * p< 0.01 compared with control group.

Discussions

The pods extract exhibited more diuretic activity compared to seed extract. The magnitude of Na¥,
K* and Cl was determined as a parameter for salutetic activity. The ratio of Na*/K* was calculated
as an indicator for natriuretic activity. Natriuretic values greater than 2.0 indicate a favorable
natriuretic effect, while values greater than 10.0 indicate potassium sparing effect (Kane ez /. 2009).
From the result it is found that pods at the dose of 200 mg/kg had a greater natriuretic index than
seeds. With regard to K* excretion almost all doses of the extracts showed increase in K* excretion
which indicates that the ethanolic extracts are not acting as a potassium sparing agents. Observing the
experimental result, it can be explained that the extracts of Moringa oleifera exerts its diuretic effect by
inhibiting loop of Henle’s tubular reabsorption of water and enhanced excretion of electrolytes. So,
one of the mechanisms may be assumed as loop diutetic. Again, the [Cl]/ [Nat+K'] rato ie.
carbonic anhydrase (CA) index was calculated. CA index is an indicator of carbonic anhydrase
enzyme inhibition (Amuthan ez a/ 2012). The lower CA index indicates higher carbonic anhydrase
inhibition (Tirumalasetty ez a/. 2015). The CA index for experimental extracts (seeds) is comparable to
that of standard drug furosemide (Table 3) which indicates that another possible mechanism of
diuretic activity may be carbonic anhydrase enzyme inhibition. Diuresis occurs mainly by two
pathways including net increase in urine volume and elevated the excretion of electrolytes in the urine
(Bhavin e# al. 2011). There are two factors on which urine volume depends; rate of glomerular
filtration and the degree of tubular reabsorption. The observed effect may be attributed to the
mechanism like increasing the renal blood flow and the attendant increase in glomerular filtration
rate. Another possible mechanism involved may be stimulation of release of endogenous natriuretic
peptides, which promotes sodium and water secretion (Shulman ez a/ 1989). Two main types of
diuretics are thiazide diuretics and loop diuretics. Thiazide diuretics inhibit Na*/Cl- symporters in the
distal convoluted tubule by competing for the Cl- binding site, thereby increasing the excretion of
Na* and Cl- ions. Loop diuretics (Furosemide) that was used in our experiment as standard increases
urinaty exctetion of Na* by inhibiting Nat/K*/Cl symporters in the thick ascending limb of loop of
Henley (Gadge ef al. 2011).

Previous studies have shown that there are several compounds which could be responsible for
diuretic effects of different plant extracts. These include flavonoids ((Jouad ez a/ 2001), tannins (Patel
et al. 2011) and steroids (KP ez a/. 2009). These constituents might cause diuretic effect by stimulating
regional blood flow or initial vasodilation by producing inhibition of tubular reabsorption of water
and electrolytes, or by increasing renal circulation (Martin-Herrera ez al. 2008). The preliminary
phytochemical analysis of M. oleifera crude extract revealed the presence of alkaloids, carbohydrates,

36



Khulna University S tudies Volume 17(1 & 2): 31-39 : 2020

proteins, tannins, phenolic compounds, flavonoids, terpenoids and glycosides in pods and seeds
extract of M. oleifera. And these may be the probable reasons for diuretic effects of Moringa oleifera
plant extracts.

During laxative test, both pods and seeds extract of M. oleifera demonstrated significant laxative
activity but pods were found to be more active as laxative. Moreover, the consistency of the faeces
was soft more as the dose increased. Fecal consistency is correlated to the ratio of the water holding
capacity of the insoluble solids, such as those that derived from dietary fiber, and to the total water in
lumen (Saito ez a/. 2002). Many conventional laxatives, especially the stimulant and saline laxatives
affect water absorption and/or secretion in the gut. The intestinal transit is controlled by both neural
and myogenic mechanisms (Huizinga ef a/. 1998). In general, an increase in the contractile activity of
the smooth layers is responsible for acceleration of intestinal propulsion. Several mediators and
neurotransmitters govern these motor patterns. Acetylcholine is the main excitatory neurotransmitter
in the enteric nervous system (Waterman ef a/. 1994). Thus, the possible presence of cholinomimetic
constituents in the plant extract could explain the potent laxative activity of the crude extracts.
Moreover, the presence of phyto-constituents such as flavonol, phenolics and alkaloids are also
reported to be responsible for laxative activities (Yang ez a/. 2008; Otshudi ez a/. 2000).

Previously, the Moringa oleifera plant’s roots, leaves, flowers and seeds have been reported in
literature as diuretic and antihypertensive by some scientists (Gadge 2006; Fernandes e /. 2016;
Kumar e# al. 2016). But no report could be retrieved about the causative constituents responsible for
such activities. Here, we did the phytochemical tests following the appropriate literally available
methods which indicated the presence of alkaloids, steroids, flavonoids and phenolic compounds. It
is hypothesized that those compounds present in this plant are working as the chemical protagonist
to work as diuretic or laxative agent.

In summary, it can be suggested that pods of M. olifera possess promising diuretic activity in
experimental mice. The calculated saluretic index demonstrates the sample to act as loop diuretic or
carbonic anhydrase enzyme inhibitory. Further exploration may be helpful in isolating and identifying
pute compound as potent diuretic or laxative drug lead(s).

Acknowledgement
Support received from ICDDR, B is gratefully acknowledged. Financial support was received from
Pharmacy Discipline, Khulna University, Khulna 9208, Bangladesh.

References

Amuthan, A., Chogtu, B., Bairy, K., Prakash, M. (2012). Evaluation of diuretic activity of Amaranthus
spinosus Linn. aqueous extract in Wistar rats. Journal of Ethnopharmacology, 140(2), 424-
427.

Arezoomandan, R., Kazerani, H.R., Behnam-Rasooli, M. (2011). The laxative and prokinetic effects
of Rosa damascena Mill in rats. Iranian Journal of Basic Medical Sciences, 14(1), 9-16.

Bhavin, V., Ruchi, V., & Dd, S. (2011). Diutetic Potential of Whole Plant Extracts of Pergularia daenia
(Fotsk.). Iranian Journal of Pharmacentical Research, 10(4), 795-798.

Caceres, A., Saravia, A., Rizzo, S., Zabala, L., Leon, E.D., Nave, F. (1992). Pharmacologic properties
of Moringa oleifera: 2: Screening for antispasmodic, anti-inflammatory and diuretic
activity. Journal of Ethnopharmacology, 36, 233-237.

Das, AK., Ahmed, F, Biswas, NN, Dev, S, & Masud, MM. (2005). Diuretic activity of Acalypha indica.
Dhaka University Journal of Pharmacentical Sciences, 4(1).

Gadge, N.B,, Jalalpure, S.S. (2011). Natriuretic and saluretic effects of Hewzidesmus indicus R. Br. root
extracts in rats. Indian Journal of Pharmacology, 43(6), 714.

37



Islam M. N., Hossen M. K., Joardar |. C., Bokshi B., Das A. K., Sadhu S. K. and Biswas N. N. (2021). Diuretic and Laxative
activities of Moringa oleifera seeds and pods in mice. Kbulna University Studies Volume 17(1 & 2): 31-39

Gadge K.R.V. (20006). Anti-Arthritic Activity of extracts of Moringa oleifera lam. Roots, Indian drugs,
Scientific and Research Publication from Indian drugs manufacturer’s Association, 43(7):
543-6.

Fernandes, Evangeline E, Pulwale, Anubha V, Patil, Gauri A, & Moghe, Alpana S. (2016). Probing
regenerative potential of Moringa oleifera aqueous extracts using in vitro cellular assays.
Pharmacognosy Research, §(4), 231.

Friis, C. (1983). Renal excretion of drugs during postnatal development in piglets. [eterinary Research
Communications, 7(1), 349-352.

Golla, U., Gajam, P.K., Bhimathati, S.S. (2014). Evaluation of diuretic and laxative activity of hydro-
alcoholic extract of Desmostachya bipinnata (L.) Stapf in rats. Journal of Integrative
Medicine, 12(4), 372-378.

Harris, Lucinda A. (2006). Current mechanisms of action in treatment of chronic constipation and
irritable bowel syndrome. Advanced Studies in Medicine, 6(4 A).

Huizinga, J.D., Ambrous, K., Der-Silaphet, T. (1998). Co-operation between neural and myogenic
mechanisms in the control of distension-induced peristalsis in the mouse small
intestine. Journal of Physiology, 506(3), 843-856.

Jouad, H., Lacaille-Dubois, M., Lyoussi, B., Eddouks, M. (2001). Effects of the flavonoids extracted
from Spergularia purpurea Pers. on arterial blood pressure and renal function in normal
and hypertensive rats. Journal of Ethnopharmacology, 76(2), 159-163.

Kane, S.R., Apte, V.A,, Todkar, S.S., Mohite, S.K. (2009). Diuretic and laxative activity of ethanolic
extract and its fractions of Euphorbia thymifolia Linn. International Journal of Chem Tec
Research, 1(2), 149-152.

KP, Shivalinge Gowda, C.M, Mahesh, & Kumar, V. (2009). Study on the diuretic activity of Cynodon
dactylon root stalk extract in albino rats. Research Journal of Pharmacy and Technology, 2(2),
338-340.

Kumar, H. S., & Jafrin, L. (2016). Diuretic effect of chloroform seed extract of Moringa oleifera (Linn.)
in Wistar rats. International Journal of Basic and Clinical Pharmacology, 5(6), 2561-2565.

Martin-Herrera, D., Abdala, S., Benjumea, D., Gutierrez-Luis, J. (2008). Diuretic activity of some
Withania aristata Ait. fractions. Journal of Ethnopharmacology, 117(3), 496-499.

Morton, J.F. (1991). The horseradish tree, Moringa pterigosperma (Moringaceae). A boon to arid lands.
Economic Botany, 45, 318-333.

Otshudi, A.L., Vercruysse, A., Foriers, A. (2000). Contribution to the ethnobotanical, phytochemical
and pharmacological studies of traditionally used medicinal plants in the treatment of
dysentery and diarrhoea in Lomela area, Democratic Republic of Congo (DRC).
Journalof Ethnopharmacology, 71(3), 411-423.

Patel, B.R., Ashok, B., Ravishankar, B. (2011). Study on the diuretic activity of Veerataru kwatha in
albino rats. Ayx, 32(3), 395.

Parrotta, J. A. (1993). Moringa oleifera Lam: Resedd, Horseradish Tree, Moringaceae, Horseradish-tree
Family. International Institute of Tropical Forestry, US Department of Agriculture, Forest
Service.

Sayana, S.B., Khanwelkar, C.C., Nimmagadda, V.R., Chavan, V.R. (2014). Antiurolithic activity of
aqueous extract of roots of Cissampelos pareira in albino rats. Asian Joinrnal of
Pharmacentical and Clinical Research, 7(3), 49-3.

38



Khulna University S tudies Volume 17(1 & 2): 31-39 : 2020

Saito, T., Mizutani, F., Iwanaga, Y., Morikawa, K., Kato, H. (2002). Laxative and anti-diarrheal
activity of polycarbophil in mice and rats. Japanese Journal of Pharmacology, 89(2), 133-
141.

Shulman, N. B., Ford, C. E., Hall, W. D., Blaufox, M. D., Simon, D., Langford, H. G., & Schneider,
K. A. (1989). Prognostic value of serum creatinine and effect of treatment of
hypertension on renal function. Results from the hypertension detection and follow-
up program. The hypertension detection and follow-up program cooperative group.
Hypertension, 13(5_supplement), 180.

Tirumalasetty, J., Chandrasekhar, N., Naveen, A. (2015). Evaluation of diuretic activity of ethanol
extract of Benincasa hbispida stem in Swiss albino rats. Journal of Chemical and
Pharmacentical Research, 5 (3), 91-97.

Vilanova-Sanchez, A., Gasior, A.C., Toocheck, N., Weaver, L., Wood, R.]., Reck, C.A., Wagner, A.,
Hoover, E., Gagnon, R., Jaggers, J. (2018). Are Senna based laxatives safe when used
as long term treatment for constipation in children? Journal of Pediatric Surgery, 53(4),
722-727.

Waterman, S.A., Costa, M. (1994). The role of enteric inhibitory motoneurons in peristalsis in the
isolated guinea-pig small intestine. Journal of Physiology, 477(3), 459-468.

Wile, D. (2012). Diuretics: a review. Annals of Clinical Biochemistry, 49(5), 419-431.

Yang, Z. H., Yu, H. J., Pan, A, Du, J. Y., Ruan, Y. C., Ko, W. H., Chan H. C., Zhou, W. L. (2008).
Cellular mechanisms underlying the laxative effect of flavonol naringenin on rat
constipation model. PLLOS Oze, 3(10), e3348.

Zhigila, D.A. (2014). Taximetric study on varieties of Moringa oleifera lam. and Adansonia digitata 1..

39





