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Abstract

Cassia fistula (Fabaceae) is one of the most commonly used medicinal plants for its antimalarial and antimicrobial
activities. So far, safety of the plant fruit seed as a traditional medicine has not been well investigated. Therefore, the
effect of C. fistula seeds on sub-chronic hepatic toxicity in chicks fed with 30-50 mg/kg methanolic extract of the
fruit seeds, for 7-21 days, was investigated. The protective effect of C. fistula on organs and the hematological and
biochemical parameters were examined. At 40 mg/kg dose of C. fistula to chicks showed a non-significant decrease in
count of RBCs and other serological values, presumably through a provoked hemolysis of RBCs and/or toxicity of the
plant. However, a significant reduction in liver function enzymes (ALP, ALT and AST) urea, and creatinine levels with
an increase in plasma protein reflected on its hepato-renal protection. Only nominal pathological lesions were observed
in microscopic examination of the chick’s hepatic tissues. We propose that C. fistula fruit seeds are hepatoprotective and
renoprotective.
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1. Introduction against Aedesaegyps and Callosobruchusmaculatus Fab.
(Govindarajan, 2009; Govindarajan et al., 2008; Raja
et al., 2000) and its aqueous extract carries antifertility
activity in female rats (Yadav & Jain, 1999). The plant is

also used as an antacid, for skin eruptions, constipation,

In many countries, Cassia fistula Linn (Caesalpiniaceae),
also known as golden shower tree, is commonly used to
treat a number of ailments. In South Asia, the plant is
also known as Amaltas meaning ‘disease remover’. The

parts of the plant are commonly used as a traditional baldness, piles, theumatoid arthritis and amenorrhea. A

medicine and Ayurvedic medicine for its numerous trypsin inhibitor has been reported from the water extract
pharmacological activities. It has been used by native
population of Tanzania, Zimbabwe, Mozambique and

Brazil for treating malaria (Abid et al., 2014; Grace et al.,

of C. fistula seeds and wound-healing potential of C.
fistula in albino rats has been reported (Senthil Kumar et
al., 2006).

2012; Kalaiyarasi et al., 2015). In Sri Lankan traditional
medicine, C. fistula is used as a cardioprotective and
hepatoprotective drug containing
antioxidant components (Pradeep et al., 2005; El-Nahas
et al., 2014; Pradeep et al., 2010; Pradeep et al., 2007;
Munasinghe et al., 2001). In Indo-Pak sub-continent, it
is known for its antimicrobial, antipyretic and analgesic
activities (Panda et al., 2011; Patel et al., 1965; Perumal
et al., 1998). Its leaf extract is ovicidal and a repellent

antiradical and

In its phytochemical analysis, phytol, lutein and a di-
linolylgalactopyranosyl-glycerol have beenidentified in C.
fistula (Grace et al.,2012). In addition, a bioactive flavone
glycoside 5,3’,4’-trihydroxy-6-methoxy-7-O-alpha-L-
rhamnopyranosyl-(1-2)-O-beta-D-galactopyranoside and
biochanin A, an isoflavone with antiparastitic activity
have been identified in C. fistula (Sartorelli et al., 2007a;
Yadav & Jain, 1999). Recently, two bioactive compounds
benzyl 2-hydroxy-3,6-dimethoxybenzoate and its dimer
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dibenzyl 2,2’-dihydroxy-3,6,3",6 -tetramethoxy-
biphenyl-1,1’-dicarboxylate, active against Cladosporium
cladosporioides and C. sphaerospermum have also
been identified from C. fistula (Sartorelli et al., 2012).
Many developing countries suffer with transmissible
leishmaniasis and more than 12 million cases have been
reported worldwide. C. fistula has been reported to contain
antileishmanial sterol identified as clerosterol, which
is 3.6 times less toxic than pentamidine (pentostam), a
recommended drug used in the treatment of leishmaniasis
(Sartorelli et al., 2007b). Parts of the plant are also used as
livestock feed additive (Makkar et al., 2007). Fruit of the
plant is rich in vitamin K, vitamin C, calcium and minerals
such as iron and magnesium. For this reason, fruit is used
as a mix for chick feed in poultry industry in Pakistan. In
the present study, we investigate C. fistula for its hepato-
and renotoxicity, using chicks as model animals.

2. Materials and methods

Mature C. fistula fruits were collected during June-July,
2014, from trees present on campus of Government
College University, Lahore, Pakistan. Soaking of the fruit
in water and removal of the seeds from the legumes was
carried out manually. The seeds were thoroughly washed
with water to remove any trace of adhering pericarp.
The seeds were later air-dried at room temperature and
powdered with the help of a kitchen blender. 100 g of
seeds were Soxhlet extracted with methanol for 2 h and
the solvent from the extract was removed on a rotavapor to
yield 10.3 g (10.3% yield) of the methanol-soluble brown
sticky material. An aqueous solution of this material was
used to make different concentration of solutions, for
feeding the animals.

2.1. Test animals and their treatment

Five week old chicks (Gallus domesticus) were purchased
from the local market, vaccinated, housed in cages at 30
+ 2°C and 40% relative humidity with 12 h light/dark
regime with an access to water ad libitum. Chicks were
provided homemade feed consisting of corn, wheat,
hulled barley, sunflower seeds, peanuts, wheat bran,
split peas and lentils, mixed in equal amounts. After one
week of acclimatization, the chicks (180 g-200 g) were
randomly assigned to four groups A-D with five animals
in each group. The group A, control, orally received a
placebo (0.5 ml of normal saline), while test groups B-D,
were caged (5 animals each) and orally fed with plant
extract redisolved in normal saline at a dose of 30, 40,
50 mg kg' body weight for 7, 14 and 21 days. During

experimental periods, all animals had access to feed and
water adlibitum. At the end of each experimental period,
blood was collected from the jugular vein of the chicks
in EDTA-coated vacutainers. The tubes were spun in a
microfuge and plasma was collected. Serum was collected
in tubes without EDTA after letting the blood to clot for
30-60 min followed by centrifugation. Plasma and serum
were either used fresh or stored at -20°C until used.

2.2. Total plasma protein assay

Total measured

spectrophotometrically using biuret assay, which offers

plasma proteins were
enhanced sensitivity and avoids interference from colored
plant pigments and other substances. Bovine serum

albumin was used as a standard (Reichardt et al., 1991).

2.3. Total cholesterol and other bioassays

Cholesterol was assayed calorimetrically as described
in the literature (Saha et al., 2013). Urea was assayed
by commercially available enzymatic kit (UV GLDH-
method; Randox Laboratories Ltd., UK) as described in the
literature (Quraishi et al., 2013). Creatinine was assayed
by Syal method using alkaline picrate reagent (Syal et al.,
2013). Bilirubin was assayed by the method described by
Ponhong et al. (2011). In this assay, diazotized sulfanilic
acid in the presence of n-octyl-beta-d-thioglucoside
(OTG) as a solubilizing agent, reacts with bilirubin to form
OTG-azobilirubin and measured spectrophotometrically.
Alkaline phosphatase (ALP), asparate amino transferase
(AST),
determined by standard kits supplied by Shangai Biotech

and alanine aminotransferase (ALT) were

(Biovision) Co. China. Assay procedure was followed as
per manufacturer’s instructions. All serological values are
shown in Tables 1 and 2.

2.4. Sample preparation for microscopic study

Thin tissue sections prepared by microtome and tissue
histology were studied after staining with haematoxylin
and eosin stain.

3. Results and discussion

Effect of methanolic extract of C. fistula on the blood
physiology of chicks was studied. Most parameters
studied remained constant, when animals were fed with
30 mg/kg or 40 mg/kg. However, after 50 kg/mg was
administrated for 3 weeks, most of the biochemical and
histological parameters such as mean corpuscular volume
(MCH), red blood cells (RBCs), white blood cells (WBCs)
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and mean corpuscular hemoglobin (MCH), RBCs, WBCs
showed visible deviations from the normal level. It was
observed that in total leucocytes count (TLC), differential
leukocytes count (DLC) showed a significant decrease
(p<0.05) in comparison to the control group. There was
also a significant (p < 0.03) decrease in proteins, urea and
creatinine. However at dosage of 30 mg/kg and 40 mg/
kg administered for 3 weeks, did not show any significant
change in the blood physiology of chicks as compared
to control groups. The data suggested that plant extract
impaired hematological and biochemical parameters with
mutilation of immune system at 50 mg/kg dose for three
weeks of treatment. This presumably reflected on RBCs
haemolysis at increased dose of the plant extract, resulting
in decreased hematoprotection. Hematological changes
in chicks exposed to hypercapnia have been previously
reported (Mueller et al., 2013).

Table 1. Measurement of Hematological parameters i.e. RBCs,
WBCs, Eosinophil, Lymphocytes, Neutrophils, Hematocrit,
Monocytes, MCH, Hb, MCV and MCHC.

Control Treated

Hematological parameter Normal saline S0mg/kg/body wt.

Total RBCs in 10%mm? orpl

1 week 4.833%+0.37 4.88%£0.10

2 week 5.23*+0.11 4.88+0.10

3 week 5.56*+0.50 3.3440.28
Total WBCs x 10° mm?

1 week 26.33+0.72 24.443+0.48

2 week 26.900°+0.88 23.206%+1.71

3 week 26.530°+1.35 21.130%0.80
Eosinophil

1 week 2.5667°+0.92 1.3994+0.15

2 week 2.371%40.65 1.2549+0.15

3 week 3.371°40.00 1.1794+0.05
Lymphocytes

1 week 69.080°+1.53 62.9704+3.48

2 week 69.92°+1.54 62.569+1.70

3 week 69.55°+1.30 60.995%1.91
Mean Neutrophils %

1 week 7.793°42.20 4.123%0.13

2 week 6.983+2.21 3.40%0.95

3 week 7.766°+2.59 3.476+0.97
Hematocrit %

1 week 37.341.52 32.6%1.52

2 week 39.0%£1.00 31.66°+2.08

3 week 38.66°+1.52 30.3%1.52
Monocytes %

1 week 3.53°+0.92 1.5209+0.39

2 week 3.336+0.86 0.813%+0.30

3 week 3.683%+0.85 1.0339+0.45

Total MCH in pg/cell
1 week 24.00°+1.50 21.5834+0.50
2 week 23.930%45.24 20.533%1.62
3 week 25.196'+0.36 18.0+2.61
Total Hb in g/dl
1 week 8.732+0.84 7.270%+0.15
2 week 8.7233°+0.84 6.96°+0.31
3 week 10.076°+0.17 6.0667+0.75
Total MCV pg / cell
1 week 94.253+0.67 91.33%0.57
2 week 94.623+0.83 90.33£2.08
3 week 94.5233+0.72 89.666%1.15
Total MCHC
1 week 28.233+1.15 25.60%1.75
2 week 29.2331.15 23.167+3.32
3 week 29.073*£1.0 23.266%2.58

Note: Red blood cells (RBCs); White blood cells (WBCs); Mean
corpuscular hemoglobin (MCH); Hemoglobin (Hb); Mean corpuscular
volume (MCV); Mean corpuscular hemoglobin concentration (MCHC).
The alphabets differ significantly at p < 0.05 level.

Serum hepatic enzymes (ALT, AST ALP) indicative
of hepatic fitness in the animals were all significantly
reduced (p < 0.001) indicating hepatoprotection at 50
mg/kg dose, compared with the control group (Ali ef al.,
2013; Chakraborty et al., 2007; Saoudi et al., 2011). A
non-significant decrease in cholesterol level parallel with
a significant (p < 0.04) decrease in blood urea in group
D animals was observed, indicating potential therapeutic
value of the plant. The decrease in serum cholesterol
may be due to inhibition of key enzyme 3-hydroxy-3-
methylglutaryl CoA reductase (HMGCoR), which is a
regulatory step in the synthesis of cholesterol (Parker ez al.,
2013). An inhibition of lipid biosynthesis and stimulation of
lipolysis may have been triggered by flavonoid/anthocynin
type of molecules present in the methanolic extract of
the plant (Chang et al., 2013; Parker et al., 2013). The
decrease in blood urea may be due to a significant (p <
0.05) decrease in serum proteins. The highly significant
decrease in creatinine in group-D animals was indicative
of liver-kidney protective function of the plant extract. A
decrease in total cholesterol rate with an increase in HDL
cholesterol level and a decrease in hepatic enzymes (AST,
ALT, APL), creatinine, albumin and urea are indicative of
liver-kidney protective function of the plant extract (El-
Nahas et al., 2014; Hamden et al., 2013; Kalantari et al.,
2011; Pradeep et al., 2010). These characteristics make
the plant a potentially strong candidate for medicinal
application as a pharmaceutical agent for the treatment
of liver-kidney dysfunctions, such as hepatitis B and C
currently prevalent in South Asian countries.
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Cholesterol, Protein, Urea and Creatinine.

Serological Parameters Control. Treated
Normal saline 50 mg/kg/body wt.
ALT Concentration in U/l
1 week 23.83+0.15 20.78%1.02
2 week 23.55+0.51 19.07+4.34
3 week 23.49+0.06 20.734+0.43
AST Concentration in U/l
1 week 17.28°+0.60 15.34%+1.06
2 week 18.43%+0.11 14.894£0.93
3 week 18.57°+0.85 15.574£0.53
Cholesterol Concentration
in mg/dl
1 week 141.91°+1.92 136.00%+0.60
2 week 142.19°4+0.87 135.874£0.92
3 week 140.38+1.48 135.574+0.87
Total Protein Concentration
in g/l
1 week 2.84+0.45 1.48+0.43
2 week 2.97°+0.2 1.399+0.22
3 week 3.11°40.75 1.50%£0.36
Total Urea Concentration in
mmol/l
1 week 8.89*+1.15 5.874+0.47
2 week 10.03°+0.69 5.154£0.23
3 week 9.30°+0.90 6.034£0.40
Total Creatinine
Concentration in mg/dl
1 week 7.95+1.54 3.35940.46
2 week 7.16°+0.94 3.40£0.54
3 week 6.81°+1.18 2.944+0.76

Note: Alanine Aminotransferase concentration (ALAT); Aspartate
Aminotransferase (ASAT). The alphabets differ significantly at p <
0.05 level.

The hematological and biochemical data was further
supported by histopathological studies of the liver. The
normal liver histology showed a homogeneous mass of
polygonal hepatocytes with a prominent centrally located
nucleus. Hepatic sinusoids were also observed with a
prominent and normal structure of the bile duct. Hepatic
artery with narrow lumen and veins with comparatively
broader lumen were recognizable. The melanomacro
phage centers were also prominent in the vicinity of
arteries and the bile duct.

The group ‘B’ animals treated with 30 mg/kg of seed
extract for 21 days showed slight vacuolation, while
animals in group ‘C’ treated with 40 mg/kg/bodyweight of
seed extract for 21days showed an increase in the cellular
diameter due to hypertrophy. The nuclei were pyknotic, in
some areas; lesions leading to slight necrosis and cellular
infiltrations was also seen. While the animals in Group
‘D’ treated with 50 mg/kg of seed extract for 21 days
showed no significant changes in the structural make up
of liver tissue, which supports lower to normal levels of

hepatic enzymes in serum indicative of hepato-protective
nature of the plant extract.
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Fig.1. (a) Photomicrograph of control groups (40x H & E), liver with normal cords of hepatocytes (small arrows), central vein (blue arrow) and
sinusoids (red arrow). (b) Photomicrograph after one week (40x H & E), liver with normal cords of hepatocytes (small arrows), central vein (blue
arrow) and sinusoids (red arrow. (c¢) Photomicrograph after two weeks (40x H& E), liver with normal codes of hepatocytes and portal triade with
vein containing RBC (blue), bile duct (black arrow) and artery (red arrow). (d) Photomicrograph after three weeks (40x H & E), liver with necrosis

of hepatocytes around portal triade (red arrow).

4. Conclusion

C. fistula methanolic extract has slight serological
implications with hepatoprotective and renal protective
characteristics. The plant can thus be safely used as a herbal
medicine and also as a feed additive for chicks. These data
suggest that further studies should be performed for better
understanding of the mechanism of the chemo-preventive
efficacy of C. fistula.
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