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ABSTRACT

The development of renal injury by use of xenobiotics is very prevalent. lyengaria stellata (Bgrgesen) is a
brown sea weed belongs to the class Phaeophyceae and family Scytosiphonaceae and its effects on renal
function has been determined after 30 days once daily dosing to rabbits and the level of urea and creatinine was
measured which showed increased level of urea after prolonged administration of lyengaria stellata however
this increase is insignificant and decrease in creatinine level after 30day ingestion of lyengaria stellata, lead to
the conclusion that lyengaria stellata has nephroprotective effect.
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INTRODUCTION

The nephrons are prone to toxic insults owing to its
structural organization and function. Reports of
nephrotoxicity  inherent in  complementary
medicine utilization circumscribe all types of renal
deterioration, ranging from electrolyte disturbances
and proteinuria to acute and chronic renal failure,
and death. In underdeveloped countries where
intensive care and dialysis support is not feasible,
fatality rate is high [1]. The development of renal
injury by the use of xenobiotics encounters
multiple mechanisms. Some drugs may cause
decreased renal perfusion, interstitial nephritis,
primary glomerulopathy and/or altered potassium
homeostasis. A large number of drugs and
chemicals impose their toxic effect on the renal
tubular cell secondary to intracellular accumulation
of concentrations substantially higher than in the
plasma or in other tissues. Drug-induced interstitial
nephritis is marked by inflammatory lesions of the
renal interstitium developed after at least 7 to 10
days of therapy [2]. Renal injury may be reversible
with a momentary rise of renal parameters urea
and/or creatinine. These values may be increased
either due to transient dehydration or renal failure.
If the underlying etiology of the elevated BUN
and/or creatinine levels is diagnosed earlier, and
appropriate course of treatment has been provided,
permanent renal damage may be prevented.

<+

lyengaria stellata (Bgrgesen) is a brown sea weed
belongs to the class Phaeophyceae and family
Scytosiphonaceae [3]. lyengaria stellata contain
saringosterol, loliolide, propyl-4-hydroxy benzoate,
methyl-4-hydroxy benzoate [4], aminoacids,
carbohydrates and vitamins [5,6,7], methyl n-
pentadecanoate, methyl hexadecanoate, methyl-n-
heptadecanoate, methyl octadecanoate, methyl 9,
hexadecenoate and methyl 9, octadecenoate [8]. In
addition to the cholesterol another new metabolite
stellatol was also detected [9]. Electrolytes were
also found, among which Na was found in highest
quantity followed by K and then Ca. Cd was
present in smallest amount, Co and Cr was slightly
more and Cu and Pb were also present in average
proportions [10].

Among the above constituents the monoterpene,
loliolide and vitamins has intermediate antioxidant
activity against important radicals as H,0,, DPPH
free radical, intercellular ROS and cell shielding
action against H,O,- induced cell destruction or
apoptosis [11].

The lyengaria stellata possess pronounced
antidepressant and an anxiolytic property [12].
Chronic administration of lyengaria stellata yields
stimulant effects on hematopoietic system which is
very beneficial [13]. In addition to this, lyengaria
stellata furnish antihyperlipidemic actions which
may protect cardiovascular system. It might cause
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hepatotoxicity after prolonged use but toxicity is
less severe and reversible [14]. Its effect on renal
system may be assessed by determining blood urea
nitrogen and creatinine.

Blood Urea Nitrogen (BUN): The level of
nitrogen present in the body in the form of a waste
product called urea is denoted by the plasma urea
nitrogen. BUN is employed to arbitrate the amount
of excess nitrogenous wastes in the blood stream
which should have been filtered out of the
glomerulus in normal circumstances. This leads to
raised level of nitrogen compounds in the blood
because of failure of glomerular filtration in renal
failure called uremia.

Serum Creatinine: The Creatinine in the serum is
the metabolite of Creatine which is catabolized by
the body for the sake of producing energy for the
muscles. The renal system is normally capable of
filtering significant quantities of creatinine daily.
However, when nephron damage occurs, the
creatinine  will be accumulated; indicating
decreased renal filtration of creatinine. The normal
values of blood urea nitrogen and serum cratinine
are 10-25 mg/dl and 0.7-1.4 mg/dl respectively.
The objective of this study is to explore whether
the concerned algae have nephrotoxic potential or
not, as it has various medicinal properties.

MATERIAL AND METHOD

The alga lyengaria stellata was collected from
Karachi coast of Arabian Sea. This was identied by
Department of Botany, University of Karachi. The
fresh alga was washed with water and dried under
shade. When it was completely dried, it was
subjected to extraction process. For the extraction it
was soaked in ethanol (4.5 L) for a period of one
month. The ethanol was evaporated under reduced
pressure and the gummy mass obtained after
filtration through filter paper ([9]. Ethanol extract
of seaweed was suspended in distilled water
(dist.H,0) and administered orally at 10mg/200g
body weight for 30 days to the animals of the test
group [15]. The animals were maintained under
constant environmental conditions 23 = 2°C. All
animals were given standard diet prepared in the
laboratory and water ad libitum for 30 days.
Healthy albino rabbits of either sex weighing from
1500 to 2000 grams were selected. All animals
were equally divided into two groups, one group
served as control while other received adequate
doses according to their body weight for 30 days.
Each group contained 10 animals. Before
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administration of drug, apparent health of these
animals was monitored during the conditioning
period under the laboratory environments for a
week before administration of algal extract
specifically noticing loss of hair, diarrhea, edema,
ulceration and lack of activity. Diet and water was
provided ad libitum. . One group served as control
while remaining was given lyengaria stellata in the
average dose of 100 mg/ 5ml. All animals received
drugs orally. Body weight was monitored weekly.
Estimation of Urea: Urea in the serum was
estimated by enzymatic colorimetric test [16].
Estimation of Creatinine level: Creatinine in the
serum was estimated by Jaffe reaction method,
photometric  colorimetric  test for endpoint
measurement of creatinine [17,18].

STATISTICAL ANALYSIS

All values are compared with the controlled and
standard drug by taking mean of all of them and the
significance of difference between means is
determined by student significance t- test. Values
of P<0.05 is considered as significant, P<0.001 as
more significant and P<0.0001 as highly
significant. All statistical procedure is performed
according to the method of Alcarz and Jimenez
[19].

RESULT AND DISCUSSION

Results are shown in the form of graph 1, 2. The
effect of the current brown algae on other
biochemical parameters showed increased level of
urea after prolonged administration of lyengaria
stellata however this increase is insignificant. The
insignificant change in the plasma urea level
suggests that lyengaria stellata does not
significantly affects the renal system. Creatinine is
formed as a result of the metabolism of creatine
phosphate in muscles. It is formed continuously
and under normal conditions it is constantly filtered
through the kidneys, so the elevated level of
creatinine indicates the malfunctioning of kidneys.
For this reason Creatinine clearance is used as a
tool. for assessing the renal function and it also has
a specific role in glomerular filtration rate [20]. Our
results showed significant decrease in creatinine
level after 30day ingestion of lyengaria stellata,
lead to the conclusion that lyengaria stellata has
nephroprotective effect. The presence of loliolide
[4] and vitamins [5,6,7] which exert antioxidant
effects and thus possess cytoprotective abilities
[11] might be the possible explanation of its
nephroprotective activity.
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Graph-1: Effect on Urea level

Effect of seaweed on Urea level after 30 days
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Values are mean + SD. Total number of animals ( n=10 ). Level of significance * p< 0.05, ** p<0.001,
*** p<0.0001

Graph-2: Effect on Creatinine level

Effect of seaweed on Creatinine level after 30 dayvs

3
2 OControl
=
H‘E‘:' ETreated
1 -

Values are mean = SD. Total number of animals( n=10). Level of significance * p< 0.05, ** p<0.001,
*** p<0.0001
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