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ABSTRACT

Administration of Sonneratia caseolaris dried leaf powder to diet of Wistar rats at 0.01, 0.033 and 0.1%
(w/w diet) caused a significant dose-dependent decrease in serum glucose levels. At the highest dose
administered, there was a more than 20% fall in serum glucose when compared to controls. Administration
of leaf powder further caused a dose-dependent significant decreases in serum triglyceride levels and significant
decreases in serum total cholesterol and serum low density lipoprotein cholesterol levels. Significant increases
in serum high density lipoprotein (HDL)-cholesterol levels were also observed with administration of leaf
powder in diets. The triglyceride to HDL-cholesterol ratio fell from 17.4:1 in controls to 7.6:1 at the highest
dose of the leaf powder administered. The overall effects suggest that regular intake of leaf powder in diet can
have beneficial effects for diabetic and coronary disease patients.
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Introduction

Sonneratia caseolaris (L.) Engl. belongs to the family Sonneratiaceae and is found in the Sunderbans
mangrove forest in Bangladesh. The English name of this tree is Crabapple mangrove, and it is known locally
as Choilani or Choila. It is an evergreen tree and can grow up to 15-20 meters high. The tree has oblong or
obovate-elliptic coriaceous leaves and large red flowers. Buttresses or stilt roots are absent in the tree;
pneumatophores can be 50-90 cm high and 7 cm in diameter. The tree can be found from Sri Lanka to Malay
Peninsula (including Bangladesh) as well as the Philippines, Timor, New Guinea, Solomon Islands, and
Indonesia (Little, E.L. Jr., 1983).

There are few reports of pharmacological activities or phytochemicals in mangrove species in general, and
fewer for Sonneratia caseolaris in particular. Steroids, triterpenoids, flavonoids, and benzene carboxylic
derivatives have been reported to be isolated from the plant (Tian, M., 2009). Phytochemicals isolated from
fruits of the plant include (-)-(R)-nyasol, (-)-(R)-4 -O-methylnyasol, and maslinic acid (Wu, Shi-Biao, 2009).
Two flavonoids, luteolin and luteolin 7-O-b-glucoside have also been reported from leaves of the plant (Sadhu,
S.K., 2006).

The plant has been reported to be used in traditional medicinal systems of several countries. It is folk
remedy for sprains, swellings, and helminthiasis (Duke, J.A. and K.K. Wain, 1981). In Myammar, the fruit is
used for poultices. In Indochina, poultices made of leaves and salt are applied to cuts and bruises. In Malay,
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old fruit walls are used for helminthiasis, half-ripe fruit for coughs, and pounded leaves are used for hematuria
and small pox (Perry, L.M., 1980). In Bangladesh, extracts of the plant are used as astringent, antiseptic, in
sprains and swellings, and in arresting hemorrhage (Ghani, A., 2003). Considering the traditional uses of this
plant, the objective of the present study was to evaluate the effect of administration of leaf powder in diet to
rats on their serum glucose and lipid profile.

Materials and Methods

Leaf powder 

Leaves of Sonneratia caseolaris were collected during December 2008 from Bagerhat district, Bangladesh,
and identified at the Bangladesh National Herbarium at Dhaka prior to use. Leaves were sliced into small
pieces, air-dried for 5 days, powdered and mixed with diet at 0.01, 0.033 and 0.1% (w/w) and fed to rats ad
libitum.

Animals 

Wistar rats were obtained from the International Centre for Diarrhoeal Diseases Research, Bangladesh
(ICDDR,B) and were divided into four groups of eight rats each. Group 1 served as Control, while Groups
2, 3 and 4 were fed a diet containing 0.01, 0.033% and 0.1% (w/w) of Sonneratia caseolaris leaf powder,
respectively. Rats were maintained at ambient temperature under lights for twelve hours followed by twelve
hours of darkness.

Diet 

Rats were fed a standard diet containing 2 kg whole wheat flour, 345g starch, 1.5 kg lentils, and 500 ml
soybean oil with or without leaf powder and carboxymethyl cellulose (CMC). The ingredients were mixed
together, boiled in sufficient amounts of water for 30 minutes and then pelleted through a pelleting machine
and dried (final weight of dry pelleted diet being 4.3 kg). Group 1 rat diet contained 5g CMC, while Groups
2, 3 and 4 rat diets contained (4.57g CMC + 0.43g leaf powder), (3.58g CMC + 1.42g leaf powder) and (0.7g
CMC + 4.3g leaf powder), respectively.

Serum analysis 

Following administration of diet for 28 days, rats in all Groups were sacrificed and serum collected.
Concentrations of serum glucose, total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL)-
cholesterol and low density lipoprotein (LDL)-cholesterol were determined through spectrophotometric
procedures as per manufacturer’s instructions on the assay kits. All assay kits were obtained from Chronolab
Sys S.L., Avenida Diagonal 609, Planta 10, 08028 Barcelona, Spain.

Statistical analysis of results 

The results are expressed in mg/dL as mean ± standard error of mean (SEM). Statistical analysis was
conducted by Student’s t-test (significant at 5% level denoted by an asterisk*).

Results and Discussion

Administration of Sonneratia caseolaris leaf powder to rats in their diet led to dose-dependent significant
decreases in serum glucose in leaf powder-fed rats compared to control rats (i.e. rats whose diet did not contain
leaf powder). Glucose levels were decreased by 10.8, 17.4, and 20.4%, respectively, in rats fed diets containing
0.01, 0.033, and 0.1% leaf powder (w/w diet). Concomitant with decreases in serum glucose levels, levels of
serum total cholesterol (TC) were also significantly reduced compared to control levels. However, the decreases
in serum TC levels were not dose-dependent. There were significant dose-dependent decreases with leaf powder
at 0.01 and 0.033% (w/w diet), but serum TC levels showed a rise when leaf powder was incorporated into
diet at 0.1% (w/w diet). However, the increased serum TC level observed at the highest dose was still lower
than serum TC levels of control rats.

Serum triglyceride (TG) levels were significantly and dose-dependently reduced with incorporation of leaf
powder into diet of rats. Serum triglyceride (TG) level decreased by 27.5% with leaf powder at 0.01% (w/w
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diet), 42.2% with leaf powder at 0.033% (w/w diet), and by 43.1% with leaf powder at 0.1% (w/w diet).
Serum high density lipoprotein (HDL)-cholesterol levels showed significant increases on administration of leaf
powder. The TG/HDL ratio decreased from 17.4:1 in controls to 9.8:1, 7.6:1, and 7.6:1 at leaf powder doses
of 0.01, 0.033, and 0.1%, respectively (w/w diet). There were no changes with serum levels of low density
lipoprotein (LDL)-cholesterol with administration of leaf powder at any of the doses administered.

Low levels of HDL-cholesterol have always been considered a risk factor and target of therapy after acute
coronary syndrome (Schwartz, G.G., 2009). From that view point the increases in HDL-cholesterol as seen with
administration of leaf powder can be beneficial for coronary patients in preventing subsequent cardiovascular
events. Significantly elevated levels of TC, TG, and LDL-cholesterol together with significantly reduced levels
of HDL-cholesterol have been shown to be associated with chest pain and confirmed cardiac events in patients
(De Silva, L.D., 2009). In the present study, it was observed that administration of leaf powder significantly
reduced the levels of TC and TG. While the leaf powder did not have any effect on LDL-cholesterol levels,
it did increase significantly the levels of HDL-cholesterol. The TG/HDL ratio has also been reported to have
a high predictive value of a first coronary event (Cordero, A., 2009). In the present study the TG:HDL ratio,
which was 17.4:1 in control rats decreased progressively to 9.8:1, 7.6:1, and 7.6:1 with increasing amounts of
leaf powder in diet of rats (0.01%, 0.033%, and 0.1%, w/w diet, respectively). Taken together, the results
suggest that intake of leaf powder of Sonneratia caseolaris may have a beneficial effect on prevention of
cardiac events as well may play a protective role after a cardiac event has occurred in the prevention of
subsequent events. The leaf powder also significantly reduced serum glucose levels in rats following
administration for 28 days. Thus regular intake of leaf powder may also help diabetic patients in maintaining
a normal blood sugar level.

To our knowledge this is the first report of its kind on the effect of Sonneratia caseolaris leaf powder on
serum glucose and lipid profiles when administered for some lengths of time. The plant therefore merits further
studies for discovery of phytochemical constituents, which can be of proven use to diabetic and/or
cardiovascular patients.

Table 1: Effect of Sonneratia caseolaris leaf powder administration in diet of rats on serum glucose, total cholesterol, triglyceride, HDL-cholesterol and LDL-cholesterol levels.
Serum parameters Group 1 (n = 8) Group 2 (n = 8) Group 3 (n = 8) Group 4 (n = 8)

[% decrease compared to control] [% decrease compared to control] [% decrease compared to control]
Glucose (mg/dL) 114.3 ± 4.4 102.0 ± 5.0* [10.8] 94.4 ± 3.5* [17.4] 91.0 ± 3.7* [20.4]
Total cholesterol (mg/dL) 87.9 ± 2.1 77.4 ± 4.1* 76.3 ± 4.3* 83.3 ± 5.4
Triglyceride (mg/dL) 80.1 ± 6.3 58.1 ± 6.8* [27.5] 46.3 ± 6.0* [42.2] 45.6 ± 4.9* [43.1]
HDL-cholesterol (mg/dL) 4.6 ± 0.2 5.9 ± 0.2* 6.1 ± 0.5* 6.0 ± 0.3*
Triglyceride:HDL ratio 17.4:1 9.8:1 7.6:1 7.6:1
LDL-cholesterol (mg/dL) 66.4 ± 2.6 59.9 ± 4.9 61.5 ± 4.6 63.3 ± 4.8
Significance at 5% level is denoted by an asterisk*. 
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