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ABSTRACT: 

Cinnamomumtamala leaf (Bay leaf) is a natural spice usually preferred because of its food flavor and perceived medicinal 

values. This study investigated the effect of aqueous bay leaf extract (BLE) on hyperlipidermia and gastric ulceration using 

male Wister strain albino rats. Forty two male rats weighing 150-200g, were fed with high fat diet (HFD) for 10 days. 

Hyperlipidemia was established. The rats were divided into 7 groups of 6 rats each. Group 1 received normal saline (5ml/kg) 

to serve as negative control. Group 2 was fed with HFD for 10 days. Group 3 was treated with 10mg/kg indomethacin (Indo) 

to induce gastric ulcer. Group 4 was challenged with 10mg/kg simvastatinstandard. Group 5 received 30mg/kg indo with 100 

mg/kg cimetidine standard. The hyperlipidemic and ulcerogenic groups 6 and 7 were treated with 200 ad 400 mg/kg BLE 

respectively. In a dose dependent manner, the BLE significantly attenuated (p<0.05) the serum concentrations of TC, Tg, 

LDL-C, and VLDL-C; and significantly elevated (p<0.05) the serum level of HDL-C. Similarly, the BLE significantly 

inhibited the ulcer score by 66.85 and 81.14% respectively, compared with the standard cimethidine, (76.28%). It is 

concluded that BLE exhibited considerable hypolipidemic and anti-ulcerative potentials. These may justify its use in 

folkmedicine practice to manage hypertension and to treat gastric ulcer related cases. This investigation needs to be 

sustained to elucidate the scientific mechanism for the observed effects. 
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INTRODUCTION 
In recent times, folkmedicine, especially those of plant 

origin, have taken the center stage in the management of 

some human disease conditions. This phenomenon followed 

the perception that our forefathers, who depended almost 

entirely on nature and natural products for their food and 

disease management, lived longer and healthier when 

compared with our present short life-span and its attendant 

neurodegenerative diseases. The “Back-to-Nature” race has 

given rise to unprecedented number of 

bio/phytopharmaceutical establishments in different parts of 

the world. It has also brought to the fore natural-product 

based research and development. 

Cinnamumumtamalais one of the herbal food flavoring 

agents that has gained prominence with the best chefs and 

standard kitchens of the day. It originated from India [20]. 

Hyperlipidemia is a condition associated with abnormal 

elevation of plasma lipids or lipoprotein fractions. It is the 

most common forms of dyslipidemias that give rise to 

cardiovascular myopathy. Lipids are transported through the 

blood in a protein capsule called lipoproteins [8]. The size of 

the lipoprotein and the apolipoprotein associated with it 

determines its metabolic fate [11]. 

The genetic effects of hot aqueous ethanolic extract of C. 

tamalahave been reported with the following being 

observed: arrest of G2-M cell cycle and DNA damage [11], 

single stand breakage in liver, kidney and blood cells [1] and 

significant antimicrobial activity against plasmodium 

falciparum [4] and helicobacter Pylori [12]. 
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The phytochemical component of C. tamala include 

alkaloids such as indoquinolizidine, saponine, tannins [5], 

glycosides, flavonoids and isoflavonoids such as indicanine 

B and C [10]. 

The use of this spice is most common with the nutritional 

habbit of the Indians and the oriental 

countries.Cinnamomumtamala(also called Indian Bay leaf) 

is one of the most popular spices cutting across continental 

and racial boundaries. 

Indomethacin is a classical non-steroidal anti-inflammatory 

drug (NSAID) which inhibits cyclo-oxygenase to block the 

production of prostaglandins (PG); especially the PGE 

series, which have been found to possess cytoprotective 

effects by stimulating gastric mucus secretion [16,18 

].Simvastatin is an HMG-CoA reductare inhibitor in 

cholesterol metabolism [19]. HMG-CoA catalizes the rate 

limiting step in cholesterol metabolism. As such 

it’sinhibitoryeffect arrests cholesterol metabolism. The drug 

and related agents play very important roles in the 

management of hyperlipidemia. 

Cimetidine (targamet) is a proton inhibitor. It is also a 

histamine H2 receptor blocker. By this action it attenuates 

gastric acidity and promotes healing of ulcerative lesions.It 

is one of the drugs of choice in the treatment of gastric and 

duodenal ulcers [8]. 

The present study investigated the validity of the claim of 

the hypolipidenic and anti-ulcerative potentials of C. tamala 

in folkmedicine practice. To the best of our knowledge, there 

has been no such investigation, especially targeting 

hyperlipidemic albino rats and C. tamala. The present study 

would contribute to providing scientific information in this 

area. 

MATERIALS AND METHODS 
The leaves of Cinamumumtamala were separated from the 

stalk and washed with distilled water. The leaves were oven-

dried (40oC) to constant weight and pulverized. Two 

hundred grammes of the powder was dissolved in 1L of 

distilled waters, extracted with soxlet extractor and 

concentrated using rotaryevaporatory. 

The extract was constituted to 100mg/ml concentration 

with distilled water and administered by oral intubation. 

The Wister strain albino rats (150-200g) were obtained 

from the Animal House of the School of Agriculture, 

Federal University of Technology, Owerri. They were 

housed in polypropylene cages and allowed to acclimatize 

for 14 days before use. They had access to feed and water ad 

libitium. The experiment followed the approval of the 

Ethical Committee of the College of Medicine, Imo State 

University, Owerri. 

Composition of the high fat diet was made of a cocktail 

of 100g cholesterol, 50g cholic acid and egg supplement 

dissolved in 1L of coconut oil, and administered using the 

procedure of [12]. 

Simvastatin administration followed the protocol of [4]. 

For the lipid profile, the procedure of [17] was adopted using 

Span Diagnostic kits for total cholesterol (TC), 

BiolabDiagnostic kits for triacylglycerol and Coral Clinical 

(Japan)kits for the lipoprotein fractions, HDL-C, LDL-C and 

VLDL-C. 

Cimetidine was given by the procedure of [1] and 

indomethacin followed the guidelines of [18]; while the ulcer 

count and calculations of the ulcer Score and index followed 

the methods of [16]. The procedure of [3] was adopted to 

calculate the percentage inhibition of the mean ulcer index 

(MUI). 

Experimental Protocols 

The rats in  

Group 1: were given 5ml/kg normal saline and served as 

negative control. 

Group 2: High Fat Diet (HFD) for 10 days. It served as 

positive control-1. 

Group 3: Received 30 mg/kg indomethacin (indo) to induce 

gastric ulcer. It served as the positive control-2. 

Group 4: Received 10mg/kg simvastatin after the induction 

of hyperlipidemia with HFD. 

Group 5: Received 100mg/kg cimetidine before the 

induction of gastric ulcer with 30mg/kg indomethacin on the 

hyperlipidemic rats. 

Group 6: Received 200mg/kg of BLE before the induction 

of gastric ulcer with 30mg/kg INDO on hyperlipidemic rats 

(Test-1). 

Group 7: Received 400mg/kg BLE before the induction of 

gastric ulcer with 30mg/kg indo on hyperlipidemic rats 

(Test-2). 

Statistical Analysis 

The results were analyzed using Origin statistical package at 

95% confidence limit. 
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RESULTS 
Table 1, figure 1 shows that feeding the rats with high fat 

diet (HFD) produced significant elevation (p<0.05) of the 

semm lipid concentrations. The administration 200 and 400 

mg/kg of BLE significantly lowered (p<0.05) the serum TC, 

Tg, LDL-C and VLDL-C, but raised the serum HDL-C level 

(p<0.05) when compared with the negative control. These 

effects were dose dependent. 

In a similar pattern, the BLE inhibited indomethacin-

induced gastric ulcer in the hypertensive male rats. The 

inhibition was significant (p<0.05) and dose dependent at 

200 and 400 mg/kg. Remarkably, the inhibition produced by 

the 400 mg/kg (81.14%) slightly exceeded the inhibition of 

the standard cimetidine (76.28%) (table1). 
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Table 1: Lipid Profile and Mean Ulcer Index (Mui) of Hyperlipidemic Rats Treated With Bay Leaf Extract (BLE) (Mean ±SD) (n=6) 

Group Treatment 

 
 

Dose 

(mg/kg) 

Parameters    

 

 

 

 

TC(Mg/dl) 

 

 

 

 

 

Tg (Mg/dl) 

 

 

 

 

 

LDL-C (Mg/dl) 

 

 

 

 

VLDL-C 

(Mg/dl) 

 

 

 

 

HDL-C 

(Mg/dl 

 

 

 

 

MUI 

 

 

 

 

Inhibiti

on (%) 

1 Normal saline 5 78.24 ± 2.67 71.45± 1.87 28.30± 2.94 15.20± 1.06 35.89± 0.45 0.00 0.00 Negative 

control-1 
2 High fat-diet (HFD)  184.21± 3.13 149.59± 3.27 136.31± 0.92 30.43± 0.89 19.03± 1.48 ------ ------- Positive 

control-1 

3 Indomethacin (INDO) 

only 

30 ---- ---- ------ ------ ------ 3.50± 1.18 0.00 Positive 

control-2 

4 Simrastatin HFD 10 104.17± 2.50 98.25± 2.45 52.05± 3.64 20.76± 1.66 32.09± 2.55 ----- ------- Standard-1 

5 Cimethidine + INDO 100 ----- ------ ----- ------ ----- 0.83± 0.69 76.28 Standard-2 

6 BLE + INDO  200 154.25± 2.93 125.29± 0.68 106.97± 3.15 25.41± 1.91 23.64± 1.90 1.16± 0.61 66.85 Test-1 

7 BLE + INDO 400 147.54± 3.54 120.11± 1.03 97.28± 0.07 24.06± 2.-01 27.32± 2.98 0.66± 0.36 81.14 Test-2 
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Figure 1: Comparative evaluation of the effect of aqueous extracts of leaves of Cinnamomumtamalaon Total Cholesterol 
(TC) levels in High Fat Diet (HFD) induced hyperlipidemic rats. 

The inhibition of hyperlipidemia were significantly different at p<0.05. 

Figure 2:Comparative evaluation of the effect of aqueous extracts of leaves of Cinnamomumtamala on Triglyceride (TG) 

levels in High Fat Diet (HFD) induced hyperlipidemic rats. 

The concentrations were significantly different at p<0.05. 
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Figure 3: Comparative evaluation of the effect of aqueous extracts of leaves of Cinnamomumtamalaon HDL levels in High 

Fat Diet (HFD) induced hyperlipidemic rats. 

The concentrations were significantly different at p<0.05. 

 

Figure 4: Comparative evaluation of the effect of aqueous extracts of leaves of Cinnamomumtamalaon VLDL levels in High 

Fat Diet (HFD) induced hyperlipidemic rats. 
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The concentrations were significantly different at p<0.05. 

 

Figure 5: Comparative evaluation of the effect of aqueous extracts of leaves of Cinnamomumtamalaon LDL levels in High 

Fat Diet (HFD) induced hyperlipidemic rats. 

The concentrations were significantly different at p<0.05. 

DISCUSSION 
Atherosclerosis is an established risk factor in cardiovascular 

disorders. It remains an undeniable culprit in cardiovascular 

related morbidity and mortality [3, 9, 20, 4]. 

In this study, it was observed that the rats fed with high fat 

diet (HFD) became hyperlipidemic after 10 days with the 

serum concentrations of total cholesterol (TC), 

triacylglycerol (Tg), low density lipoprotein cholesterol 

(LDL-C) and very low density cholesterol (VLDL-C) being 

significantly increased (p<0.05) comparedwith the saline 

control.  The high density lipoprotein cholesterol (HDL-C) 

was significantly decreased in the serum. 

It has previously been reported that HFD significantly 

increased serum lipoprotein cholesterol in rats [12]. However, 

when the male hyperlipidemic rats were orally administered 

200 and 400 mg/kg aqueous BLE, the serum concentrations 

were significantly attenuated (p<0.05). 

Some researchers had similar results with the decrease of 

serum lipids upon the administration of BLE [19]. They went 

further to state that the standard anticholesterolemic drug, 

sinvastatin, exerted its action by modulating apolipoprotein 

C-III and lipoprotein lipase activities. The mechanism by 

which BLE lowered the lipoprotein fraction is not known. 

However, they may follow a similar biochemical mechanism 

as simvastatin. The results also agree with the reports of 

another researcher[13] who attributed the outcome to the 

ability of BLE to regenerate β-cells of the pancreas to 

promote insulin secretion and consequent exacerbation of 

lipid metabolism (the lipases being highly sensitive to 

insulin) and mobilization of peripheral lipids to the adipose 

tissues. 

It was also observed that the BLE significantly raised 

(p<0.05) the HDL-C serum concentration at the dose of 200 

and 400 mg/kg. This outcome is also consistent with the 

work of [13]. In another setting [14] previously reported the 

significant elevation of serum HDL-C in rats by BLE. 

Phytochemically, BLE has been shown to contain 

flavonoids, terpenes, terpenoids, saponins, tannins, 

polyphenols and natural antioxidants such as rosmarinic 

acid, xanthenes, couramins, gallic acid and cinnamaldehyde 

with the attendant arrest ofperoxidative radicals and 

scavenging of free radicals emanating from reactive oxygen 
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species (ROS) and reactive nitrogen species (RNS). Aside 

from the above, [12,7] attributed the hypolipidemic action of 

BLE to the presence flavonoids and polyphenols. 

Furthermore, the BLE at the dose of 200 and 400 mg/kg 

inhibited indomethacin- induced gastric ulcer in the male 

hypertensive Wister Abino rats by 66.85 and 81.14 percent 

respectively, when compared with the positive control. 

Interestingly, the percentage inhibition observed with the 

400mg/kg BLE superceded that of the standard anti-ulcer 

H2- receptor blocker, cimetidine, which exhibited 76.28% 

inhibition. This outcome is not unexpected when we 

consider the work of [22]who showed that BLE stimulates 

gastric mucus secretion.It has been demonstrated by [16 

&18]that the release of PGE2 in the gastric juice protected the 

stomach wall against gastric mocosa exfoliation induced by 

indomethacin. 

It is therefore speculated that the anti-ulcerative effect seen 

with the extract of BLE may be associated with the release 

of PGE2 and the stimulation of gastric mucus secretion. A 

comprehensive study may be needed to possibly validate 

these findings and to decipher the actual mechanism of their 

action. 
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