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individual diuretic effect of I. cylindrica and D. bipinnata, the 
source plants of Kusha and Darbha, respectively.

Materials and Methods

Total of 29 volunteers, irrespective of their age, sex, and 
religion, were registered from the Out Patient Department of 
Dravyaguna, I.P.G.T. and R.A. Hospital, Jamnagar and divided 
into three groups having 10, 10, and 9 volunteers in Group  A, 
B, and C, respectively.

Criteria for selection of volunteers
Healthy volunteers of 18‑40  years age group were included in 
the study.

Exclusion criteria
1.	 Volunteers suffering from any kind of ailment like kidney 

disorders, Ashmari, etc., were excluded from the study.
2.	 Volunteers on any kind of medications or supplements or 

any other drugs were excluded from the study.

Pathological and bio‑chemical investigations
1.	 Routine hematological investigations, Hb  ‑  Hemoglobin, 

TC  (Total Count), DC  (Differential Count), and platelet 
count.

2.	 Urine routine and microscopic examination.

Introduction

Modern therapeutics has a broad spectrum for diuretics. 
These drugs are not only very effective but also have 
side‑effects.[1] The Mootrala  (diuretic) drugs of Ayurveda in 
addition to the diuretic effect, are supposed to have beneficial 
systemic actions. Kusha  (Imperata cylindrica Beauv.) and 
Darbha  (Desmostachya bipinnata Stapf.) have been quoted 
under the Mootravirechaneeya Dashemani (group of 10 diuretics) 
and Mootravirechana Mahakashaya  (group of diuretics) by 
Acharya Charak[2] and Vruddha Vagbhata,[3] respectively. Both 
are the contents of Trunapanchmoola  (group of 5 grass roots), 
a frequently used combination for treating scanty urination and 
burning micturation, etc.[4] Acharya Sushruta has placed the 
two drugs in the Veerataravadi Gana, mainly indicated for the 
treatment of Mootrakruchchhra[5]  (Dysurea). Though both the 
drugs were highlighted for their diuretic activity, no scientific 
data is available to prove the claim. Hence, a clinical study 
was undertaken with the aim to evaluate and compare the 
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Abstract

Kusha  (Imperata cylindrica Beauv.) and Darbha  (Desmostachya bipinnata Stapf.) are enlisted 
among Trinapanchamoola, which is a well‑known diuretic and are individually enumerated in 
the Mootravirechaneeya Dashemani. The article deals with the evaluation and comparison of 
the individual Mootrala  (diuretic) action of the two drugs in healthy volunteers. In this study, 
29 healthy volunteers were divided into three groups administered with Darbha Moola Churna, 
Kusha Moola Churna, and placebo in each group for 14  days. The volunteers were subjected 
to evaluation of diuretic activity by maintaining the daily total input–output charts during 
the course of the study. The volunteers were advised to consume a minimum 2 l of water 
daily. Results show that Darbha and Kusha leaded to a percentage increase in urine volume as 
compared to placebo group, but the result was statistically insignificant.
Key words: Darbha, Desmostachya bipinnata, diuretic, Imperata cylindrica, Kusha, Mootrala

AYU | Jul-Sep 2012 | Vol 33 | Issue 3	  387



Shah, et al.: Mootrala Karma of Kusha and Darbha

388	  AYU | Jul-Sep 2012 | Vol 33 | Issue 3

3.	 Biochemical investigations  (uric acid, blood urea, serum 
creatinine, serum sodium, serum potassium, serum 
chloride).

Plan of study
Collection and preparation of the drug
The rhizomatous roots of I. cylindrica Beauv. and D. bipinnata 
Stapf.  were collected from the Killa Pardi region of Valsad 
district on 29/01/2008, personally, by the scholar and at, 
PGT‑SFC cell, I.P.G.T. and R.A., Gujarat Ayurved University. 
The rhizomous were made into small pieces and shade dried 
and then pulverized to a fine powder of 80 mesh size in 
Pharmacy, Gujarat Ayurved University, Jamnagar.

Grouping and posology
1.	 Group A: Root powder of D. bipinnata was given orally in 

a dose of 5 g twice daily for 14 days with water.
2.	 Group B: Root powder of I. cylindrica was given orally in a 

dose of 5 g twice daily for 14 days with water.
3.	 Group C (placebo): In this group, two capsules, each filled 

with 500  mg wheat flour, were given orally twice daily for 
14 days with water.

Regimen
1.	 Healthy volunteers were advised to follow normal diet 

excluding excessive salt intake, pickles, etc.
2.	 Volunteers were advised not to suppress natural urges.
3.	 Volunteers were advised to avoid tap water as it has high 

total diluted salt. Instead, they were provided if necessary 
with during the study.

Criteria for assessment
1.	 The increase in urine output while maintaining the 

standard liquid intake of 2 or more liters per day. 
This was assessed on the basis of a specially designed 
input − output chart for day‑to‑day readings.

2.	 The pathological and bio‑chemical investigations were 
carried out at the beginning and at the end of the therapy.

Observation and Results

Both the test drug treated groups, on 7th day, show an apparent 
and statistically in‑significant increase in the urine volume in 
comparison to the placebo group  [Table  1]. Urine volume 
increased by 2.21% in Group  A and 1.58% in Group  B in 
comparison to Group  C which showed 0.86% increase. The 
magnitude of the increase was higher in Group A.

Both the test drug treated groups, on 14th day, show an apparent 
and statistically insignificant increase in the urine volume in 
comparison to the placebo group  [Table  2]. The volume of 
urine increased by 2.66% in Group A and 2.13% in Group B in 
comparison to Group  C where in the increase was 0.65%. The 
magnitude of the increase was higher in Group A.

Compared to control group, Group  A showed a decrease in 
the serum sodium level by 0.14%. Whereas in comparison 
to control group, Group  B showed an increase in serum 
sodium level by 0.57%, which was found to be statistically 
insignificant [Table 3].

Compared to control group, Group A showed an increase in the 

serum potassium level by 0.23%, whereas Group  B showed a 
decrease in serum potassium level by 1.16%, which were found 
to be statistically insignificant [Table 4].

As compared to control group, Group  A and Group  B 
showed a decrease in the serum sodium chloride level by 
0.10% each. Both the results were found to be statistically 
insignificant [Table 5].

It was found that on administration of test drugs, urine 
volume increased by 2.72% in Group A and 2.17% in Group B, 
whereas on administration of placebo to Group C urine volume 
increased by 0.65% [Table 6].

Table 1: Comparative effect of test drugs with control 
group on volume of urine on 7th day
Group Mean±SEM % Change ‘t’ ‘P’
Group A 24.00±02.33 2.21 ↑ 0.590 >0.5
Group B 21.00±06.23 1.58 ↑ 0.531 >0.5

Group C 08.89±06.76 0.86 ↑ ‑ ‑

↑: Increase, SEM: Standard Error of Mean

Table 2: Comparative effect of test drugs with control 
group on volume of urine after 14th day
Group Mean±SEM % Change ‘t’ ‘P’
Group A 29.00±03.05 2.66 ↑ 0.750 >0.5
Group B 23.00±03.67 2.13 ↑ 0.682 >0.5
Group C 06.67±06.24 0.65 ↑ ‑ ‑
↑: Increase, SEM: Standard Error of Mean

Table 3: Comparative effect of test drugs with control 
group on serum sodium
Group Mean±SEM % Change ‘t’ ‘P’
Group A 0.20±0.44 0.14 ↓ ‑ ‑

Group B −0.80±0.65 0.57 ↑ 0.699 >0.5

Group C −0.22±0.95 0.16 ↑ ‑ ‑
↓: Decrease, ↑: Increase, SEM: Standard Error of Mean

Table 4: Comparative effect of test drugs with control 
group on serum potassium
Group Mean±SEM % Change ‘t’ ‘P’
Group A −0.01±0.02 0.23 ↑ 0.429 >0.5
Group B −0.05±0.04 1.16 ↓ 0.186 >0.5
Group C −0.02±0.05 0.51 ↑ ‑ ‑
↑: Increase, ↓: Decrease, SEM: Standard Error of Mean

Table 5: Comparative effect of test drugs with control 
group on serum chloride
Group Mean±SEM % Change ‘t’ ‘P’
Group A 0.10±0.35 0.10 ↓ 0.702 >0.5
Group B 0.10±0.33 0.10 ↓ 0.764 >0.5
Group C 0.22±0.22 0.22 ↓ ‑ ‑
↓: Decrease, SEM: Standard Error of Mean
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Discussion

The study was conducted during the temperate seasons, 
i.e.  during the month of November 2008 and February 2009, 
to minimize the effect of temperature changes on body fluids. 
Liquid intake directly affects the urine output.[6] Fewer intakes 
cause concentrated and less amount of urine.[6] It was seen 
that maximum volunteers took a sufficient amount of liquid. 
At the start of the study, all the volunteers were instructed to 
consume at least 2 l of water daily. Maximum volunteers had 
urinary frequency of 4‑5  times in 24 h (46.67%) [Table 7]. The 
frequency of urine output was within the normal range as the 
volunteers were advised to take at least 2 l of water daily.

Urine examination
In Group  A, albumin was positive and pus cells were seen 
before starting the therapy. This became negative after the 
completion of the therapy. This indicates that the drug 
D.  bipinnata might be effective in urinary tract infections, as 
Darbha has been quoted as Mootrakruchchhrahara by most of 
the Acharyas.[7‑9] In Group B, pus cells did not become negative 
totally but decreased at the end of the study, which indicates 
that, the drug I. cylindrica may be effective on UTI but less as 
compared to D. bipinnata. Albumin and pus cells persisted in 
the placebo‑treated group.

Biochemical examination
Serum sodium decreased in Group  A while it increased in 
Group B as compared to control group but these changes were 
within the normal range and was not significant statistically. 
Serum potassium level increased in Group A while it decreased 
in Group B as compared to control group. However, the changes 
in serum potassium level were within the normal range and were 
not significant statistically. As compared to control group, there 
was a decrease in the serum chloride levels but this change 

was within the normal range and was found to be statistically 
insignificant. The study was carried out on healthy volunteers; 
hence, much variation could not be seen in these parameters.

Overall effect of therapy
As compared to placebo, Group  A showed 2.72% increase 
while Group  B showed 2.17% increase in volume of urine. The 
increase in the placebo group was 0.65%. Thus, the data reveals 
that the two test drugs are more effective than the control 
group though statistically insignificant result was seen though 
a marginally better result was seen in Group  A in comparison 
to Group B.

Conclusion

Darbha  (D. bipinnata) and Kusha  (I. cylindrica) show an 
increase in urine volume on percentage basis, but the effect was 
not found statistically significant. The two plants did not cause 
any adverse effect on bio‑chemical values. Decrease in the level 
of urine albumin and pus cells was observed in both the drugs.

Suggestion

The study was carried out on healthy volunteers. Further 
study may be done on disease conditions such as UTI, Kidney 
stone, etc.
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Table 7: History wise distribution of 29 volunteers
Personal history No %
Daily liquid intake (2‑2.5 l) 20 66.67
Urinary frequency (4‑5) 14 46.67

Table 6: Overall effect of placebo and test drugs on 
urine volume (in ml)
Group n BT AT % Change
Group A 10 1063.00±086.86 1092±85.66 2.72 ↑
Group B 10 1058.00±068.86 1081±68.46 2.17 ↑
Group C 9 1023.33±116.15 1030±114.53 0.65 ↑
↑ = Increase, BT = Before Treatment, AT = After Treatment
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{hÝXr gmam§e

Hw$e Ed§ X^© H$m ‘yÌb H$‘© {ZYm©aUmW© VwbZmË‘H$ AÜ¶¶Z

Zr{V Vwfma emh, VébVm EZ. n§S>²¶m, na_oída nr. e‘m©, ^ynoe Ama. nQ>ob, a{~Zmam¶U AmMm¶©

Hw$e Ed§ X^©, V¥Un#m‘yb H$s Am¡f{Y¶m± h¢ VWm ‘yÌ{daoMZr¶ Xeo‘m{Z ‘| ^r BZH$m C„oI h¡ & V¥Un#m‘yb H$m Cn¶moJ ‘yÌb Ho$ ê$n ‘| 
{H$¶m OmVm h¡ & ¶hm± na BZ XmoZmo Am¡f{Y¶m| H$m ñdñW ñdoÀNw>H$ ì¶{º$¶m| na ‘yÌb H$‘© H$m VwbZmË‘H$ AÜ¶¶Z {H$¶m J¶m & Bg AÜ¶¶Z 
‘| Hw$b 29 ñdñW ñdoÀNw>H$ ì¶{º$¶m| H$mo VrZ dJm] ‘| {d^º$ {H$¶m J¶m, {OÝh| (1) X^©‘yb MyU© (5 J«m‘), (2) Hw$e‘yb MyU© (5 J«m‘) 
Ed§ (3) ßbo[g~mo (2 H¡$ßgwb-500 {‘. J«m‘), 14 {XZm| VH$ {XZ ‘| Xmo ~ma {X¶m J¶m & ñdoÀNw>H$ ì¶{º$¶m| H$mo à{V{XZ H$‘ go H$‘ Xmo 
{bQ>a nmZr H$m godZ H$aZo Ho$ {bE H$hm J¶m & ‘yÌb H$‘© H$m AÜ¶¶Z à{V{XZ {ZîH$m{gV ‘yÌ H$s ‘mÌm Ed§ Hw$b go{dV Ðì¶ nXmWm] 
H$s Vm{bH$m Ho$ Ûmam {H$¶m J¶m & n[aUm‘ ‘| XoIm J¶m {H$ X^© Am¡a Hw$e, ßbo{g~mo H$s VwbZm ‘| ‘yÌb H$‘© {XImVo h¢ naÝVw gm§p»¶H$s¶ 
Ñ{ï>> go ¶h à^mdr$Zht Wm & XmoZm| Am¡f{Y¶m| ‘| go X^© ‘| A{YH$ ‘yÌb H$‘© XoIm J¶m &
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