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The physiological effects of orlistat and efficiency extract of cinnamon
on body weight and lipid profile in obese male rats
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Aug. 17, 2024 The purpose of the curren_t study was _to exgmin_e the adver_se effects
of orlistat used alone and in combination with cinnamon with regard
to weight gain, body weight percentage, and alterations in the lipid
Accepted: profile in male rats that were obese. Have been selected There were
two groups of adult male rats. First experience (induction obesity)

Sep. 18,2024 | £or six weeks to induce obesity into (Control group : 10 rats received
only rats normal diet without fat as a daily dose) and (High fat diet
Published: group : 30 rats received only fed with high-fat diet contain Plate

with soy fat and introduce as daily dose) , After this period (Six
Dec. 15,2024 | weeks) weight gain and second main groups to ensure the induction
, Second experience for six weeks , The treatment period lasted from
week 6 to week 12 after confirming the induction of obesity daily
oral dosing with the fallowing groups (Control group : 10 rats re-
ceived only rats normal diet without fat as a daily dose , High fat diet
group : 30 rats after induction of obesity divided into the following-:
A) Group high fat diet with orlistat 10 rats (10 mg/kg/day). B) Group
high fat diet with cinnamon 10 rats (100 mg/kg BW). C) Group high
fat diet with orlistat (10 mg/kg/day ) and cinnamon (100 mg/kg BW)
10 rats. The findings show that Weight gain were increase in a sig-
nificant value (P<0.05) in fat group comparatively to control group
and orlistat group , cinnamon group , combination mix group While
cholesterol , Triglycerides , LDL-c and VLDL-c were increase in a
significant value (P<0.05) while showed a significant (P<0.05) de-
crease in HDL-c in fat group comparatively to control group and
orlistat group , cinnamon group , combination mix group , Conclu-
sions In addition to its ability to inhibit pancreatic lipase, orlistat can
also be used to control weight because it indirectly reduces appetite
by raising glucagon, IDE, and dopamine levels and by inhibiting the
glutamate neurotransmitter. Meanwhile, cinnamon improves blood
sugar levels and glycaemic targets.
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Introduction

Based on an analysis of body mass index data, the World Health Organization
(WHO) declared obesity to be a global epidemic hazard in 1997 (BMI) , Since then, the
prevalence of obesity has alarmingly increased and is now a significant public health
concern , In fact, obesity not only contributes to the development of chronic diseases
such as stroke, osteoarthritis, sleep apnea, cancers, and inflammation-based patholo-
gies, but also to metabolic disorders such as diabetes, hypertension, and cardiovascular
diseases [1,2]. The main action of the pancreatic gastric lipase inhibitor orlistat (ORL,
tetrahydrolipstatin) is to reduce fat absorption, which in turn reduces calorie intake [3].
Foods containing orlistat selectively bind to gastrointestinal lipase by preventing the
hydrolysis of ingested fat into glycero and absorbable free fatty acids , Furthermore,
Orlistat is a tetrahydrolipstatin that prevents the intestines from absorbing dietary fats
by inhibiting the activity of the pancreatic and gastric lipase enzymes [4]. As a result,
it is typically used as an anti-obesity drug to regulate and manage body weight in pa-
tients who are obese , In order to achieve this, Orlistat has shown promise in reducing
obesity-related variables like BMI, lipid profile, white adipocyte size, and fecal fat ex-
cretion in animal replicas [5]. It has also been shown to be effective in reducing the
consequences of obesity, such as metabolic syndrome and endothelial dysfunction in
humans [6]. As a herbaceous plant, Cinnamon is a member of the Lauraceae family
Due to its physiological effects, cinnamon is one of the most widely used spices in the
world, both as a spice and condiment to flavor food and in medicinal mixtures , For
centuries, various cultures across the world have utilized cinnamon as a culinary fla-
voring agent due to its organoleptic properties [7]. It has been extensively researched
due to its possible health-promoting qualities and has been used historically as a treat-
ment for digestive and respiratory issues , These include qualities that are antilipemic,
anticancer, antidiabetic, anti-inflammatory, and antimicrobial , Cinnamon has been
shown to have anti-inflammatory qualities by inhibiting the expression of nuclear fac-
tors, which in turn reduces the production of proinflammatory cytokines like interleukin
(IL) 6, C-reactive protein (CRP), and tumor necrosis factor (TNF) [8].

Materials and Methods
Preparation of Orlistat
Drug: orlistat (Xenical ®, Jordan). A commercially available formulation of 120 mg/
cap were purchased from a local private pharmacy. It was dissolved in normal saline
and administered at 10mg/kg body weight.
Preparation of Cinnamon extract

Cinnamon Preparation by add 100 gm to 2000 ml of water , After two minutes of
boiling together , the infusion was allowed to cool to room temperature before being
filtered [9,10]. The Dosage calculation of Orlistat and Cinnamon extract for experi-
mental animals is calculated as the following equation [11].
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Dosage inmg = Body weight of animal(g) x dose (mg)

The Experimental Design

Forty adult male rats divided into two groups:-

First experience (induction obesity) for six weeks to induce obesity into , as indicated
below :

1) Control group : 10 rats received only rats normal diet without fat as a daily dose for
six weeks.

2) High fat diet group : 30 rats received only fed with high-fat diet contain (Plate with
soy fat) and introduce as daily for six weeks [12].

After this period (six weeks) weight gain , body weight , serum cholesterol , triglycer-
ides and lipids were determined in the first and second main groups to ensure the in-
duction.

Second experience for six weeks , The treatment period lasted from week 6 to week
12 after confirming the induction of obesity daily oral dosing with the fallowing groups
1) Control group : 10 rats received only rats normal diet without fat as a daily dose for
six weeks.

2) High fat diet group : 30 rats after induction of obesity divided into the following:-
A) Group high fat diet with orlistat 10 rats (10 mg/kg/day ) [13].

B) Group high fat diet with cinnamon 10 rats (100 mg/kg BW) [14].

C) Group high fat diet with orlistat (10 mg/kg/day ) and cinnamon (100 mg/kg BW)
10 rats.

Results and Discussion

The mean value of Weight gain and Body weight were increase in a significant value
(P<0.05) in fat group comparatively to control group ,while there were a significant
(P>0.05) decrement for weight gain and Body weight in orlistat group and cinnamon
group comparison with fat group, Also a significant (P<0.05) decrement for weight
gain and Body weight in group mix (orlistat and cinnamon) when comparative with
orlistat group and cinnamon group , In this study, the HFD group's feed intake in-
creased significantly during the experiment compared to the control group's , body
weight significantly increased during the HFD free diet as opposed to the control diet
, It was discovered that an HFD significantly increased body weight in comparison to
rats fed a normal diet, the rats fed an HFD had higher body weights and WG [15,16,17].
The groups treated with water cinnamon extract experienced a reduction in body
weight due to increased thermogenesis and the observed decrease in weight at the end
of the experiment which was attributed to the thermogenic effect , Additionally, cin-
namon was used to prepare the thermogenesis which was significantly lower in rat

216



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (11), (2024)

adipose groups compared to fat groups because it worked synergistically with cate-
chins to enhance thermogenesis [18]. In comparison to the control rats, HFD feeding
resulted in a decrease in feed intake, which raised final body weight and weight gain ,
The HFD-fed rats treated with cinnamon extract had a lower final body weight and
visceral fat percentage than the control rats, despite the fact that the treatment reduced
body weight, fat, and weight gain in the HFD-fed rats , This is accompanied by modi-
fications in the metabolism of fat and glucose in the diet , Cinnamon is helpful because
of its antioxidant properties and responsiveness. Cinnamon extracts are known to func-
tion both in vitro and in vivo , The detrimental effects of variations in the HFD/HFD
signal were mitigated by the use of cinnamon , The supplementation of cinnamon ex-
tract had improved body weight, visceral fat, and carbohydrate metabolism, including
glucose and lipid profiles, antioxidant enzymes, and lipid peroxidation, in HFD-fed
rats [19]. The administration of orlistat increased the metabolic rate in the treated
groups, increased the release of catecholamines and increased fat oxidation in vivo
through lipolysis in fat cells, The highest group showed an anti-obesity action in rats
at fat groups with the administration of orlistat recording a decrease in body weight
gain , On the other hand the combination of orlistat and cinnamon can reduce non-
significant differences in body weight gain percentage in obese rats [20].

Table (1): Effect of High fat diet, Orlistat and Cinnamon extract on Weight gain and
Body weight %

Body weight(G)
— - - - B igh
Groups Initial weight (G) | Final weight (g) ody weight (G)

Control 200.82 340.58 139.76
+7.88a +13.23a +0.59a

Eat 253.50 411.95 158.45

+11.23b +13.86b +1.01b

Orlistat 240.18 371.56 131.38
+10.98c +12.76¢C +0.95¢

Cinnamon 228.30 329.89 101.59
+11.54d +14.12d +1.12d

; . . 216.39 301.12 84.73
Mix orlistat & cinnamon +12 06e +14.02 +1 43¢
LSD 10.32 12.11 10.51

Data represented as mean * SD different letters significant differences at P-value (P<0.05).

The mean value of cholesterol , Triglycerides, LDL-c and VLDL-c were increase
in a significant value (P<0.05) while showed a significant (P<0.05) decrease in HDL-
c in fat group comparatively to control group , Also there were a significant (P<0.05)
decrease in cholesterol, Triglycerides, LDL-c and VLDL-c while showed a significant
(P<0.05) increase in HDL-c in orlistat group and cinnamon group as compared to fat
group , while in group mix (orlistat and cinnamon) showed a significant (P<0.05)
decrease in cholesterol , Triglycerides, LDL-c and VLDL-c with a significant (P<0.05)
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increase in HDL-c when comparative with orlistat group and cinnamon group , In the
current study, feeding HFD resulted in a substantial alteration in the lipid profile and
the induction of hyperlipidemia , When compared to the control group showed the Ta-
ble (2). A high-fat diet (HFD) raises blood levels of cholesterol, triglycerides, low-
density lipoprotein (LDL), and very low density lipoprotein-cholesterol (VLDL-c),
with the exception of lower levels of high-density lipoprotein (HDL-c) in group fats
[21,22]. Globally, obesity is now a serious health concern , Furthermore, endocrine,
metabolic, and cardiovascular disorders are significantly increased by obesity , There-
fore, using synthetic medications or functional foods that have safe properties would
be very beneficial in the management of obesity [23]. Numerous traditional herbal
plants were widely used to control or lower blood lipid levels through lipid manage-
ment , however, when using Natural plants like cinnamon have therapeutic benefits
and almost certainly no negative side effects [24]. Its numerous benefits include being
high in calcium, iron, manganese, and fiber, as well as having antibacterial and anti-
oxidant properties that Furthermore, rats given cinnamon extract (CE) exhibited de-
creased levels of low density lipoprotein cholesterol (LDL), triglycerides (TG), and
total cholesterol (TC) when compared to the fat group, and Very Low Density Lipo-
protein-Cholesterol (VLDL-c) with the exception of elevated High Density Lipopro-
tein-Cholesterol (HDL-c) however When compared to the fat group [25]. The lipid
profile following HFD feeding was improved by the administration of cinnamon ex-
tract , The extract of cinnamon has a Strong lipolytic activity of cinnamon extract low-
ers free fatty acid levels in kidney subjects and prevents hypercholesterolemia and hy-
pertriglyceridemia , Additionally the presence of cinnamon extract lowers cholesterol
in rats given a high-fat diet by preventing the liver's 5-hydroxy-3-methylglutaryl-co-
enzyme A reductase from doing its job [26]. Both groups in the current study lose
weight after receiving treatment with either orlistat or cinnamon , When comparing the
orlistat and cinnamon-treated groups to the pretreatment, it was significantly lower in
both [27]. the administration of a mixture of orlistat and cinnamon to hyperlipidemic
rats resulted in a significant reduction in total cholesterol, triglycerides, and
VLDL+LDL, with the exception of an elevated level of HDL-c, or high density lipo-
protein cholesterol [28]. The outcomes of the experiment demonstrated a noteworthy
impact of cinnamon treatment on rats , Rats given cinnamon extract orally experienced
a marked reduction in their lipid level [29]. Feeding a high-fat diet causes hyper-
lipidemia and obesity, which have an impact on overall health , The risk associated
with hyperlipidemia is the possibility of cellular damage brought on by changes in
cellular function, which can result in a variety of pathological conditions [30]. One of
the most researched methods for assessing the possible effectiveness of weight-man-
agement medications is the anti-lipase effect , The bacteria Streptomyces toxytricini is
the source of orlistat, which is intended to control obesity by decreasing the digestion
of fats by forming a covalent bond with the serine residue of the lipase enzyme , The
outcomes show how orlistat therapy reduced the level of lipase concentration , Hence
, suggesting that orlistat has the potential to impact the metabolism of fat [31].
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Cinnamon is also the most well-known strong natural botanical inhibitor of Pancreatic
lipase , The findings of the study suggest that cinnamon inhibits the lipase enzyme
because it contains flavonoids and phenolic acids, both of which have an inhibitory
effect on the release of Pancreatic lipase , Additionally demonstrates that taking cin-
namon seriously lowers body weight [32]. However, the chylomicron formation and
subsequent cholesterol synthesis in animal intestinal cells depend on the lipase enzyme
, When compared to the control group, the treatment of both groups in the current study
with orlistat and cinnamon resulted in significant changes in the lipid parameters, in-
cluding a significant decline in triglycerides, total cholesterol, LDL cholesterol, and
VLDL cholesterol , that have provided strong evidence that the antihyperlipidemic ef-
fect of orlistat may be caused by the drug's strong inhibitory action on pancreatic li-
pase, which slows down the breakdown of fat and prevents the body from absorbing
fat [33].

Table (2): Effect of High fat diet , Orlistat and Cinnamon extract on Serum total cho-
lesterol (TC) , triglycerides (TG), High Density Lipoprotein-cholesterol (HDL-c) ,
Low Density Lipoprotein-cholesterol (LDL-c), Very Low Density Lipoprotein-choles-
terol (VLDL-c)

Lipid Profile test
Groups Cholesterol Triglycerides HDL-c LDL-c VLDL-c

(TC) mg/dl (TG) mg/dl mg/dl mg/dl mg/dl

Control 60.09 110.80 33.91 44.21 51.3
+0.92a +1.63a +1.28a +0.93a +1.28a

Fat 85.11 168.20 19.06 74.43 78.28
+0.51b +0.61b +0.51b +1.01b +1.43b

Orlistat & 66.81 149.48 24.02 60.59 67.91
Fat +0.86¢ +1.32c +0.86¢ +0.92c +0.92c
Cinnamon& 74.83 116.79 29.38 51.07 59.37
Fat +1.14d +0.81cd +0.92ad +0.83d +0.66d
Mix & Fat 59.99 104.12 32.78 40.94 44.48
+1.07e +0.86e +0.92¢ +0.61e +0.30e

LSD 3.36 5.85 2.79 2.60 2.87

Data represented as mean + SD different letters significant differences at P-value (P<0.05).
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