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Effect of Cymbopogon citratus Stapf.
on renal functions in dogs.
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Jutabha P, Chomdej B. Effect of Cymbopogon citratus Stapf. on renal
functions in dogs. Chula Med J 1995 Jun; 39(6): 425-435

Crude water extracts of Cymbopogon citratus (C. citratus) 1.25, 2.5, 5 and 10 g/

kg-bw. was given orally via oro-gastric tubes in dogs anesthetized with sodium
pentobarbital. Renal functions were elucidated every 30 min in the 4 hours following
administration. The results found insignificant changes of circulatory hemodynamics
and renal functions in 1.25, 2.5 and 5 gs/kg-bw. dogs. Dogs receiving 10 g/kg-bw
C. citratus showed significant decreases in heart rate during the first 1.5 - 2.5 hours.
Urine volume, glomerular filtration rate and renal plasma flow decreased, while
hematocrit increased significantly with slight change of the filtration fraction.
Significant decreases in the plasma clearance of osmolality, accompanied with small
decreases in free water clearance were demonstrated. Urinary excretion of sodium,
potassium and chloride fell significantly with a decrease in fractional excretion. The
results could be concluded that oral administration of crude water extracts of
C. citratus do not have diuretic effects. The increases in urine flow may be due to
the drinking of large amounts of water. Furthermore, higher doses may have some

toxic effects. However, the mechanism is still unclear and needs to be investigated.

Key words : Lemongrass, Cymbopogon citratus, Renal functions, Dogs.

Reprint request: Chomdej B. Department of Physiology, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.

Received for publication. March 21, 1995.

*Depanment of Physiology, Faculty of Medicine, Chulalongkorn University.



426 wiDugy gam uaz 1003 vaey Chula Med J

s H as o P a
wioaugy #mn, et raay.  wazeanaiaazladdenisimiwiivaslagi.
qmaonsrﬁrzﬁms 2538 AQWI8W; 39(6): 425-435

Wihanaazladuuia 1.25, 2.5, 5 usz 10 niudewming 1 Alansy mathnlay
:Jvuﬁam";g’nmwv:mmmﬁzyu’wﬁa&uefwTmﬁumwuTwm{ﬁma ava9anIsyimian
waa'lmgnﬂ?aﬁ"a[wauﬂm ¢ alumsilisharanzlns wanrmesssnuindanan:las
IR 1.25, 2.5 Uaz 5 n3uaavmines 1 AlansuliAuuaswaiaveaFeauaznsri
wifivesla zgu”:i/nzjyﬁ'lﬂ”fuug'mﬁwm'lﬂfwmw 10 niudavmings 1 Alansuriuwu
sammsiiumvasialeaassatlidusdymeadaluging 1.5-2.5 5alue mstude
Jagnz sammansay ussSmarwarauisig laanasseAlinanoasidanbaniuin
pteiibsAymIaie  wisurudasmvassaImsnsasaawataunLapuauNaAnaY
msrsasaslvaiddsannetlaanzvaslnanasian luiumsaiisaszoan laiwpadnioy
sarmstueladey Dluamdon uszeaalsdnidaarcaaavasnliosrdyniaia
WIBNNUFASIUYEINITTLOBNGEEATINIINTANAARY Nawaam7ﬁnmﬂ§7ﬁrwav:a§1/‘lw”j7
msdwianaasladliiusanmsudasae  anudaduiiividua:lasignslums
sutlamaztiresifnonmssminiuaniues  Sindmudemuinbanas:lniivuie
guiulonveaiudwaarimelad aehalsimuna Infuivaugnsdasrnsdnmeialuén




Yol. 39 No.6
June 1995

Cymbopogon citratus (lemongrass) is

widely employed as a folk medicinal plant for
the treatment of several diseases and symptoms.
A herbal tea or decoction prepared from the
dried leaves is called ‘abafado’ in Brazil. It is
frequently used as a sedative and hypnotic,
analgesic, antiemetic, antispasmodic and for
other stomach disorders.(1,2) In Nigeria it is
used as an antipyretic and antispasmodic.(3)

In Angola and India it is considered to be
an antitussive, antiemetic, antiseptic and anti-
rheumatic agents.(4) In Indonesia it is employed
to help digestion and as a diuretic.(5) In ancient
Thai medicinal treatments, it has been used as
carminative, diuretic, antihypertensive, antianorexic,
antispasmodic and analgesic agents, and it has been
used for urinary tract problems.

Locksley et al. (1982) also reported that
hot water extracts of dried leaves and stems of
lemongrass has been used as an effective renal
antispasmodic and diuretic in Egypt.(e) However,
its action on renal functions has never previously
been studied. Our research aimed to study the
effects of crude water extracts on renal functions
in order to confirm the diuretic effect which was
previously conceptualized in many countries, in-
cluding Thailand. Lemongrass is easily obtained
and is very cheap in Thailand. This plant may be

used as a medicine in the future.

Materials and methods

Preparation of crude extract of C. citratus

100 grams of lower lemongrass leaves of
which had been dried in an oven at 60-70 C for
24~36 hours then boiled in distilled water for 5
minutes and then readjusted to a volume of 100 ml
after filtration through muslin, The decoctions

came to 100g/dl.
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Animals and treatment

Twenty adult male mongrel dogs weighing
12-18 kg were maintained with free access to
water and food. Each had been kept for at least
7 days prior to the experiment. They were fasted
Each

animal was anesthetized by intravenous injection

for 12 hours preceeding each operation.

of 25 mgskg of sodium pentobarbital. A
tracheostomy was performed and the animals were
allowed to ventilate spontaneously in room air.
Both femoral veins were catheterized, one for
infusion of inulin and the other for infusion of
normal saline and supplemental doses of sodium
pentobarbital.

A catheter was inserted into the right
femoral artery and connected to a pressure trans-
ducer for recording the systemic arterial blood
pressure and heart rate on a Harvard universal
oscillograph. The left kidney was exposed
retroperitoneal through a flank incision and the
left ureter was cannulated. The left renal artery
was encircled with an electromagnetic flow
probe and connected to electromagnetic blood

flowmeter for recording the renal blood flow.

During the surgical and experimental pro-
cedures, isotonic saline was infused continuously
at a rate 1.0-1.5 ml/min in order to maintain the
extracellular fluid volume. A priming dose of 50
mgskg inulin was administered, followed by
sustaining infusion sufficient to maintain the
plasma inulin concentration at approximately 20
mgsdl. A period of 50 min was allowed to elapse
for stabilization of the general condition and
plasma inulin concentration. Blood and urine
samples were obtained for two control periods of
30 minutes. Arterial blood was drawn at the

midpoint of each urine collection period.
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C. citratus in 10 ml doses of 1.25, 2.5, 5
or 10g/kg was intragastrically administered as a
single dose in each group of 5 dogs. The concen-
trations of sodium and potassium, chloride and
inulin were determined by use of a flame photometer
(KLiNa Flame Operating-Bechman Instrument,
Instrument Lab. model 343), chloride analyzer
(Bechman Instrument), and Jaffy reaction,(7)
respectively. Plasma osmolality was measured
by freezing point depression technique. Hema-
tocrit was also determined from each blood
sample.

At the end of experiment the left kidney
was excised, stripped of surrounding fat and
tissue, blotted dry and weighed so that the kidney
functions could be expressed as per gram kidney
weight. The results are shown as mean + SEM
between before and after feeding. The statistical
significance was assessed by using the Student’s

paired t-test with a p value less than .05.
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Figure 1. Effect of C. citratus 1.25,2.5,5 and 10

g/kg on mean = SEM of mean arterial
pressure (MAP), heart rate (HR) and
hematocrit (Hct).

*p < .05, **p <.01, ***p <.005
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Results

Effect of C. citratus on mean arterial pressure,
heart rate and hematocrit.

Figure1 demonstrated that during experi-
mental period, there were slightly changes in mean
arterial pressure (MAP), heart rate (HR) and
hematocrit (Hct) in small doses until 5 g/kg. In
10 gskg dogs, the increase of MAP and the
decrease of HR were significant during 1-2.5 hrs
as compared to the control value. Although the
Hct was significantly increased throughout the
experimental period as shown in figure 1 and

table 1.

Effect of C. citratus on urine flow rate, renal
plasma flow, glomerular filtration rate and

filtration fraction.

As shown in figure 2 and table 1, the urine

flow rate (V) was significantly decreased in 10 g/
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Figure 2. Effect of C. citratus 1.25,2.5,5 and 10
g/kg on mean + SEM of urine flow rate
(V), renal plasma flow (RPF),
glomerular filtration rate (GFR) and
filtration fraction (FF).
*p < .05, **p <.01, ***p <.005
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Table 1. The significant changes in mean + SEM of renal and circulatory hemodynamics following
C. citratus administration.

Parameters Deoses Hours

g/kg 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

HR 10 122.20 120.00 110.80 109.60" % 103.4*** 110.40° 119.00 127.20 123.00

beat/min +5.51 *6.54 +6.09 +5.84 +6.98 #3.71 £5.81 557 5097

Hct 10 20.40 31.20% 32.60° 33.40°% 3420° 35.00° 34.80" 34.80° 37.00

% £1.99 4188 +1.97  +1.86 £1.93 £230 +220 +2.11 +2.42

\% 10 1248  4590° 3.46° 326° 334" 373 346 395 575

ul/min- g kw +3.19  +1.86 +1.38  £1.01 +0.89 +0.99 +0.94 +1.08 =+1.80

1.25 247 208" 217 214 2.1 212 208 220 221

£0.67 +0.72 +060  +0.58 +0.51 +048 2053 +0.49 +0.50

RPF 2.5 286 212" 109" 209" 215" 233 233 252 250

ml/min-g kw +0.58 +0.38 +0.31 +0.41  #0.49  *0.58 +0.68 +0.71 +0.76

5 474 409" 386"  4.10 4.04 4.29 439 444 457

+0.57 +0.68 079  +0.83 +0.86 +1.18 126 +£1.32 £1.40

10 2.00 213 187" 183" 198" 104" 186" 186" 185"

+£0.48 +0.43 +041  +0.48 +0.52 +0.45 %0.35 +0.36 +0.41

GFR 10 047 022" 020" 031 0.42 0.42 030 0.33 0.35

ml/min-g kw +0.11  +0.04 +0.07  +0.03 #0.09 +0.08 +0.07 +0.08 +0.08

* P<05, “p<.01, **pc.00s

kg dogs at the period of 2 hrs. The decrease of
renal plasma flow (RPF) was seen significantly in
1.25 gs/kg dogs at the period of 30 min. However,
this decrease of RPF was stayed for 2 hrs in 2.5 g/
kg dogs. In addition, the results were shown that
RPF of the 5 gskg dogs was significantly
decreased during the first hour as compared to the

control value.

At the highest dose (10 g/kg), the RPF was
decreased significantly throughout the experi-
mental period. Besides, during the first hour, the
glomerular filtration rate (GFR) was decreased
significantly without significant change in filtration
fraction (FF) throughout the experimental period

as demonstrated in figure 2.
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Effect of C. citratus on plasma concentration,
excretion rate and fractional excretion of
sodium.

The results shown in figure 3 and table 2
indicated that plasma concentration of sodium
(PNa) was not altered after administration of C.
citratus, while there were significant decreases of
excretion rate (UnaV) and fractional excretion
(FENg) except dogs that received 2.5 g/kg of C.
citratus. The reduction of Un,V in 1.25 g/kg dogs
was observed during 1.5 hrs. However, at 5 g/kg,
UNaV and FEpj, were significantly decreased ob-
served only at one hour period after the C. citratus
administration. The results monitored from 10 g/
kg indicated that Upnj, V was significantly decreased
during the period of 0.5-3.5 hrs. In addition, FEN,
was significantly decreased during the period of
1.0-2.5 hrs as shown in table 2.
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Figure 3. Effect of C. citratus 1.25,2.5,5 and 10

g/kg on mean + SEM of plasma con-
centration of sodium (Ppjy).excretion
rate of sodium (UN,V) and fractional
excretion of sodium (FENp).
*p < .05, **p <.01, ***p <.005
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Effect of C. citratus on plasma concentration, .
excretion rate and fractional excretion of
potassium.

The results shown in figure 4 and table 2
indicated that the plasma concentration of potas-
sium (Pg) was significantly increased during
1-2.5 hrs, while the excretion rate of potassium
(UgV) was significantly decreased during the
period of 0.5-1.5 hrs after the administration of
10 gzkg C. citratus without significantly changes
of fractional excretion of potassium (FEg).

1.259/kg 2.59/kg 59/kg 10g/kg
g\: 6
EG ] reegeeert N e s
- 2
3 A
-~ x
:’,‘gg ; PIE S S SR T M
80
60
o R a0 ].,.,FP’H/H
gl 4
20 ;—l—rH’{’Hi
© 01234 01234 01234 01234
Hours Hours Hours Hours
Figure 4. Effect of C. citratus 1.25,2.5,5 and 10

g/kg on mean + SEM of plasma con-
centration of potassium (P ) excretion
rate of potassium (Ug V) and fractional
excretion of potassium (FEg).

*p < .05, **p <.01, ***p <.005

Effect of C.citratus on plasma concentration,
excretion rate and fractional excretion of
chloride.

There were slightly changes in plasma
concentration of chloride (Pcy) as demonstrated in
figure 5. The significant decrease in excretion rate
(UcypV) during 1 to 3 hrs after the administration
of 10 g/kg was observed. However, the reduction
of fractional excretion (FEC)) was only observed

at 2 hrs as shown in figure 5 and table 2.
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Table 2. The significant changes in mean + SEM of electrolytes and

C. citratus administration.

431

osmolality following

Parameters Doses Hours
g’/kg o0 05 10 15 20 25 30 35 4.0
125 113 068" 061" 059" 061 071 075 095  1.09
$0.33 2027 2021 +0.19 +0.16 009  0.09 012 +0.14
UNaV 5 175 099 087 115 147 1.83  1.82  1.93 222
pEq/min-g kw $0.16 £0.28 +0.24 +023 +0.29  +050 $0.52 10.60 +0.61
10 133 047" 035" 027" 033" 047" 057" 062" 081
$0.35 $0.26 +0.24 #0.16 #0.21  +0.24 #0.27 0.25 +0.38
* * * *
125 151 001" 079" 081" 08 096 120 139  1.39
+0.38 $0.39 +0.27 024 #023  #0.17 #0.14 015 +0.12
FEN, 5 233 128 095 146 166 212 256  1.87 285
% $0.41 +0.38 +022 #0.37 #0.30 +046 +0.62 +0.48 +0.75
10 199 121 061" 056" 040" 066" 107  1.00 137
+0.28 046 +0.27 030 #0.16 022 033 0.24 0.35
Pk 10 3.02 200 324" 340" 368" 38" 394 414 442
uEq/L +0.16 +0.18  +0.19  #0.22 +0.28  +0.34 +0.37 +0.42 £0.56
UgV 10 0.41 015" 020" 021" 020 045 050 063 077
REq/min-g kw 0,58 +0.03 #0.07 *0.06 0.08 #0.11 #0.15 +0.21 $0.24
UV 10 118 039 025" 019" 017 025 024" 038  0.60
MUEq/min-g kw +0.33 $0.25 +0.18 #0.12 0.1 +0.17  #0.13  0.17 £0.29
FEq 10 231 124 052 051 026 039 053 077 130
% +0.62 +059 +0.25 029 #0.11  #0.19 021 20.28 +0.50
Cosm 10 1296 515" 575" 526" 650" 795" 7.82° 005 1232
pl/min-g kw +3.24 #231 $2.55 *155 £2.28  #2.43 1245 4272 %385

*p<.05, **p<.01, “**<.005
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Figure 5. Effect of C. citratus 1.25,2.5,5 and 10
g/kg on mean + SEM of plasma con-
centration of chloride (P¢).excretion
rate of chloride (U V) and fractional
excretion of chloride (FECY)
*p < .05, **p <.01, ***p <.005
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Figure 6. Effect of C. citratus 1.25,2.5,5 and 10

g’/kg on mean * SEM of plasma
osmolality (Pgogm). clearance of
osmolality (Cogm) and free water
clearance (CHo0)-

*p < .05, **p <.01, ***p <.005

Effect of C. Citratus on plasma osmolality,
plasma clearance of osmolality and free water
clearance.

Plasma osmolality (Pogm). plasma clear-

ance of osmolality (Cogm) and free water clear-

Chula Med J

ance (Cyo() were altered insignificantly in dogs
received 1.25, 2.5 and 5 gs/kg as indicated in
figure 6. In 10 g/kg, the Cogy, was decreased
significantly during the period of 0.5-3 hrs without
significant changes in Cyy,( as shown in figure 6

and table 2.

Discussion

Preliminary studies demonstrated that
a 0.3 grkg decoction of C. citratus showed
hypotensive effects when given intravenously
to rats, while 5 gskg decoction showed diuretic
effects when given orally.(8) Conversely, our
investigations found that 1.25 and 2.5 g/kg of
decoction had no effects on arterial blood
pressure whereas 10 gskg showed slight in-
creases at the period of1.5-2.5 hrs after feeding
and this was accompanied with a significant
decrease in HR (figure 1 and table 1).

The increment of vascular resistance may
be responsible for the increase in arterial blood
pressure that in turn elicited reflex decreases in
heart rate and cardiac output via the arterial
baroreceptor.(g) In addition, the augmentation
of arterial blood pressure is probably due to an
increase in blood viscosity which was shown
by the hematocrit. The increase in hematocrit
was probably caused by an increase in circulating
red cell mass induced by splenic contraction as
described by Bell et al., (1981).(10) However, this
may be unlikely because in the third hour of
highest concentration of decoction the MAP
returned to its baseline value whereas the Hct
continued to increase (figure 1 and table 1).

GFR and RPF were decreased after
intragastric administration of 10 gs/kg decoction
(figure 2 and table 1). These changes may be due

to the action of some substances in C. citratus on
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vascular smooth muscle. The increase in vascular
resistance accompanied with hematocrit be-
comes important in the distal glomerular
capillaries and efferent arterioles. In efferent
arteriole, Hct was even higher than in the afferent
arterioles due to glomerular filtration. Thus, the
decrease in GFR was less than RPF resulting
increases in FF (figure 2 and table 1).

In addition, the alternation of resistance in
renal vessels that decrease GFR and RPF may be
caused by the secretion of renin from JG-cells
resulting in vasoconstriction. Nevertheless, Linas
et al.(1980) reported that pentobarbital anesthesia
decreased RBF, increased systemic and renal
vascular resistances and contributed to the failure to
excrete a normal saline load.(11)

The urine flow rate and osmolar clearance
were significantly decreased when the dogs were
given the crude extract from C. citratus at 10 g/kg
oral doses (figures 2 and 6, tables 1 and 2). These
changes may resylt from the decrease in RPF
and GFR. Since vasopressin causes increases of
water reabsorption in distal and collecting
tubules, the decrease in the urine flow rate and
negative free water clearance which was exhi-
bited probably due to the same reason. It has
been demonstrated by Robertson (1977) and
Goetz et al. (1988) that vomit is a potent stimulus
for vasopressin secretion.(9,12) In the present
study, two dogs at the highest dose vomited after
receiving the decoction. Therefore, this may
suggest that dogs have some increases in
circulating vasopressin levels.

The decreases in the urinary excretion
rates of sodium, potassium and chloride in 10 g/kg
dogs as demonstrated in figures 3, 4, 5 and table 2
may be due to a vasoconstrictive action of some

substances in lemongrass causing a substantial
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decreases in GFR that in turn is responsible for
the reduced electrolyte excretion. The significant
increases in plasma potassium (Pg) may result
from permeability changes in the membrane of
erythrocytes or damage of the Na*, K*-pump
at this membrane. It would cause leakage of K+
efflux to blood circulation. However, the hemo-
lysis may not support the change of Pk in this
experiment because there was no evidence of
hemolysis in the plasma samples.

The increment of Pk is probably due to
pseudohyperkalemia while the elevated potassium
concentration occurs in vitro not in vivo.(13:14)
In addition, Ifudu et al. (1992) described that a
circulating uremic toxin which inhibits cell
membrane ouabain sensitive Na*, K*-ATPase
has been implicated as the cause of lowered
intracellular potassium.(15) They suggested that
if this inhibition is present in vitro, it might lead
to increased leakage of potassium from cells in
serum samples with resultant exaggeration of
pseudohyperkalemia in the uremic patients.

The loss of potassium from the leuko-
cytes may increase extracellular potassium con-
centrations. In undialysed patients with advanced
renal failure, leukocyte sodium and water contents
were significantly greater than normal, while
leukocyte potassium content was reduced.(16)
These changes may occur because when
potassium is lost from the cells, its replacement
by sodium might increase the total osmotically
active cation and hence cell water. The alternation
may cause the increased plasma potassium and the
reduction of sodium excretion in the urine for
stability of plasma sodium.

This study could be summarized that the
effects of intragastric administration of crude

water decoction from C. citratus at concen-
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trations of less than 5 g/kg on hemodynamics and
renal functions were not different from the
baseline control at the starting time. Therefore,
these results did not agree with original concept
that the drinking of this decoction cause increases
in urine flow as a diuretic. Thus, the increases in
urine flow in that concept may be due to drinking
a large amount of water. Besides, at highest
concentrations, the decreasing of urine flow rate
and urinary excretion of electrolytes and this
may be due to hemoconcentrations to trigger
the kidney to reabsorb water and electrolyte.
However, the direct mechanism is still unclear and

it needs to be searched for and investigated.
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