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Abstract

The study was designed to evaluate the hepato-protective activity of aqueous extract of cinnamon in acute experimental liver injury in-
duced by paracetamol. Twenty four male albino rats were randomly divided into four groups (six rats in each). Group | rats received
distilled water for 15 days and served as a vehicle control. The animals in the group Il were given single oral administration of paraceta-
mol (1 g/kg), 1 h after last distilled water administration and acts as paracetamol toxic control group. Groups 11 and 1V received aqueous
extract of cinnamon (200 and 400 mg/kg bwt), respectively, once daily for 15 consecutive days followed by a single oral administration
of paracetamol (1 g/kg), 1 h after the last cinnamon dose administration. The degree of hepatoprotection was measured using liver en-
zymes (Aspartate aminotransferase (AST), Alanine aminotransferase (ALT), bilirubin, albumin, and lipid profile levels. Also, histopatho-
logical examinations of liver were done. The significantly disturbed liver functions by paracetamol toxicity were restored to nearly nor-
mal values by administration of cinnamon. Also, the change in biochemical parameters in groups received paracetamol alone was modi-
fied towards the normal values in groups given paracetamol and cinnamon. Histopathological effect of paracetamol on liver was also
markedly decreased by co-administration of cinnamon. Our findings concluded that cinnamon aqueous extracts possessed hepato-
protective activity against paracetamol induced hepatic toxicity in rats.
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1. Introduction

The importance of traditional systems of medicine and of certain
traditional medical practices has now been recognized all over the
world. Today, it is important to have pragmatic approach and an
intelligent to evaluate the drugs originated from herbs. Therefore,
it is important for Pharmacologists to obtain a lot of information
from traditional healers, about their remedies and for extraction of
active principles for development into drugs (Muthuraman et al.,
2011).

Cinnamon (Cinnamomum zeylanicum) is an evergreen tree and
wildy grows in Sri Lanka, Madagascar, Indochina and India. The
inner bark of the tree has been used as flavoring for foods and in
ethno-medicine (Bakkali et al., 2008). In addition to its culinary
uses, cinnamon has been used in traditional herbal medicine to
treat different health conditions (Gruenwald et al., 2010).

Some studies showed that cinnamon extracts and its constituents
also effective in the treatment of cancer (Nishida et al., 2003),
insecticidal (Yang et al. 2005), hypotensive (Preuss et al., 2006),
antioxidant and antimutagenic activities (Jayaprakasha et al.,
2007), cholesterol-lowering effects (Subash Babu et al., 2007),
antimicrobial action (Carmo et al., 2008) and anti-inflammatory
effect (Tung et al., 2008).

The liver is the largest internal organ in the body and played a
very important role in the detoxification of harmful and toxic sub-
stances. It was responsible for maintaining homeostasis of the

body and has regulatory effect on the many important metabolic
functions in the body (Mayuren et al., 2010).

Paracetamol, the widely used antipyretic analgesic drug, however
it was considered a safe drug, it produces renal failure and hepatic
necrosis when given in a high doses (Ahmed and Khater, 2001;
Abraham, 2005)

Hence, the goal of the present research work was to study if the
hepatic toxicity induced by paracetamol can be ameliorated by the
use of cinnamon aqueous extract.

2. Materials and methods

2.1. Medicinal plant

Cinnamon zeylanicum., Family Lauraceae barks was purchased
from a local market of medicinal plants and herbs, Cairo, Egypt.
The dried cinnamon was grinded to a fine powder and preserved
till preparation of cinnamon aqueous extract.

2.2. Preparation of aqueous extract

A total of 200 g of each powder of cinnamon barks were dissolved
in 1 L of distilled water and boiled for 10 min, cooled and filtered
through double layers of gauze to obtain cinnamon aqueous ex-
tracts 20% (Shalaby and Hamowieh, 2010).
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2.3. Experimental rats

Male Wistar rats (170-200 g) were obtained from the Animal
House, Faculty of Veterinary Medicine, Benha University, Egypt.
They were fed on a standard pellet diet and tap water was provid-
ed ad libitum and were kept in plastic cages at room temperature
22-25°C. Experimental rats were acclimatized to the environment
for two week prior to experimental use. This study was approved
by the Ethics Committee on animals.

2.4. Experimental protocol

Male Wistar rats (Twenty four) were divided into four groups of
six rats each. Group | rats received distilled water for 15 days and
served as a vehicle control. The animals in the group Il served as
paracetamol toxic control and were administered a single oral dose
of paracetamol (1 g/kg) (Gad et al., 2013), 1 h after last dose of
distilled water administration. Groups 111 and IV received aqueous
extract of cinnamon (200 and 400 mg/kg), respectively, once daily
for 15 consecutive days followed by a single oral administration of
paracetamol (1 g/kg), 1 h after the last cinnamon dose administra-
tion.

2.5. Blood samples for biochemical estimation

After 48 h of paracetamol administration, rats were anesthetised
by diethyl ether. Blood samples from each rat was collected by
puncturing retro-orbital plexus in sterilized dry centrifuge tube and
kept to coagulate for 30 min at room temperature. The clear sera
obtained after centrifugation (3000 rpm for 15 min) was stored at

4 °C and used for further biochemical estimation which was per-
formed by using ready-made kits from Diamond diagnostics com-

pany (Egypt).
2.6. Histopathological study

Following complete necropsy of the experimental male rats, small
fresh specimens from liver were collected and rapidly fixed in 10
% formalin solution for at least 24 hrs. The stain was Haematoxy-
lin and Eosin (H.E.). Histopathology wss performed according to
the method described by Harries (1989).

2.7. Statistical analysis

The data were expressed as (mean + SE) and analyzed using SPSS
(Statistical Package for the Social Sciences, version 16.0, Illinois,
Chicago, USA) and differences between the averages were exami-
ned by Duncan’s multiple range test.

3. Results

Oral administration of paracetamol at a dose of 1 g/kg caused a
significant increase in liver parameters (ALT, AST, bilirubin,
cholesterol, triglycerides, LDL-chol) and a significant decrease in
albumin and HDL-chol in comparison with control values. In cin-
namon treated groups these biochemical parameters were returned
towards the normal values. These biochemical parameters were
recorded in table (1).

Table 1: Effect of Oral Administration of Aqueous Extract of Cinnamon (200 and 400 Mg/Kg B.Wt. on Liver Parameters in Paracetamol Induced Hepatic

Toxicity in Rats (N=6).

Cinnamon extract Cinnamon extract

Parameters Control Paracetamol (200 mg/kg bwt) (400 mg/kg bwt)
+ paracetamol + paracetamol
'(A‘US/I) 48.53+1.54° 69.05+2.05° 58.49+2.36" 56.01+2.19°
'g‘JL/[) 28.14+0.68° 43.58+0.87° 36.91+0.98" 34.74+1.05°
T. bilirubin d A b .
(ol 0.43+0.03 1.01£0.15 0.85£0.16 0.7240.19
'(‘g'}é‘f)m'” 3.36£0.18° 2.1840.15° 2.94+0.15 3.1740.19°
Cliglesim) 65.32+3.87° 84.37+4.97° 76.135.01° 69.58+4.81%
(mg/dl)
(anq'g/'glc)e”des 75.3942.15° 114.0543.11° 96.13+3.01° 80.59+2.76°
4L o) 48.23+2.54° 31.3142.39° 36.58+2.05" 37.49+1.87"
(mg/dl)
LDL-Chol . X . .
s 27.32+1.94 59.342.76 46.1543.11 38.64+2.97

&b.¢ @ Mean values having different letters in the same row differ significantly (P<0.05).

Histopathological effects of paracetmol and cinnamon treated groups on liver were shown in Figure (1).



International Journal of Pharmacology and Toxicology

189

b SRRt A

Fig. 1: Histopatholog

: , = |
ical Changes in Liver after Treated with Paracetamol and/or Cinnamon. A: Normal Liver Section from Control Rat Shows Uniform

Polyhedral Hepatocytes with Normal Sinusoids (X20). B (X40), C (X10), and D: Paracetamol Treated Rats Show Portal Vien Congestion, Sever Hydropic
Degeneration (Signet Ring *—), Necrosis, Piknotic Nuclei, Lymphocytic Infiltration, and Fibrous Tissue Proliferation Around the Portal Vien. D: Black
Square Magnification Shown in C. E (X40) and F (X20): Paracetamol+ Cinnamon Low and High Dose Treated Rats, Respectively, Show Mild Necrosis,

Lymphocytic Infiltration, and Normal Sinusoids. (PV: Portal Vien; H&E)

4. Discussion

Paracetamol, is one of the safest non-steroidal analgesic-
antipyretic drugs when used in recommended doses, but if admin-
istrated for long period, it produced a massive hepatic necrosis on
chronic low dose or acute overdose (Bonkovsky et al., 1994).

Concerning serum biochemical parameters in relation to liver
functions of paracetamol treated groups; a significant increase in
ALT and AST levels were observed. These results agreed with a
previous data (Sreedhar et al., 2011). These changes attributed to
the formation of high amount of N-acetyl-pbenzoquineimine. This
acetaminophen metabolite is a major cause of hepatocellular dam-
age and centrilobularhepatic necrosis (Diadelis et al., 1995). De-
claring to bilirubin level, there was a significant increase in total
bilirubin. These findings might be due to excessive release of
triglycerides (lweala and Osundiya, 2010). Also, a significant
decrease in HDL-Cholesterol, which agreed previous result (Setty
et al., 2007). The disturbance in HDL-Cholesterol attributed to

overproduction of H,0, generated during the cytochrome Pso-
mediated microsomal metabolism of paracetamol (Rajkapoor et
al., 2008).

The present results showed that cinnamon extract ameliorates the
biochemical alterations induced by paracetamol in rats. These
findings are in accordance with the result of Moselhy and Ali
(2009) who reported that the increase in serum ALT and AST of
CCl,-intoxicated rats. Also, ethanolic extract of cinnamon induced
suppression of increased ALT and AST activities.

Cinnamon produced significant decrease in triglycerides, total
cholesterol, LDL-cholesterol and significant increase in HDL-
cholesterol concentrations in serum of cinnamon treated groups
than recorded in control group. Also, improve the lipid profile
after paracetamol toxicity. These results were consistent with
those obtained by Khan et al., (2003) who reported that, admin-
istration of cinnamon at 1, 3, and 6 g doses/day caused a de-
creasein serum lipid profile in humans. The administration of cin-
namon to mice reduced the lipid profile (Kim et al., 2006). Also,
Shalaby and Saifan (2014) concluded that, cinnamon aquous ex-
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tract produced hypolipidemic, antidiabetic, hepatoprotective and
anti-oxidant effects in diabetic obese rats.

The obtained histopathological results in this study were in
agreement with Gad et al., (2013) who found that, liver of rat re-
ceived paracetamol 1gm/kg. B. wt., 1 week post treatment, show-
ing sever expression for Caspase-3 in endothelial of the central
vein and blood sinusoids with occasional marked expression in
some hepatocytes. Also, showing hydropic degeneration of the
hepatocytes in diffuse manner.

Extracts of cinnamon bark has revealed the presence of glyco-
sides, coumarins, alkaloids, flavonoids, anthraquinone, tannins
terpenoids and steroids (Shihabudeen et al., 2011). It is suggested
in this study that the hepatoprotective of cinnamon aqueous ex-
tract is attributed to its antioxidant effects of flavenoids comopo-
nents.

5. Conclusions

Aquoues extract of cinnamon produces a significant hepato-
protective effect in paracetamol-treated rats. Further investigations
are required to study the mechanism action of cinnamon against
paracetamol induced hepatoic toxicity.
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