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The aim of our study was to evaluate the effects of the different probiotic strains, Lactobacillus plantarum LS/07 and Lactobacillus
plantarum Biocenol LP96, on lipid metabolism and body weight in rats fed a high fat diet. Compared with the high fat diet group,
the results showed that Lactobacillus plantarum LS/07 reduced serum cholesterol and LDL cholesterol, but Lactobacillus plantarum
Biocenol LP96 decreased triglycerides andVLDL, while there was no change in the serumHDL level and liver lipids. Both probiotic
strains lowered total bile acids in serum. Our strains have no significant change in body weight, gain weight, and body fat. These
findings indicate that the effect of lactobacilli on lipid metabolism may differ among strains and that the Lactobacillus plantarum
LS/07 and Lactobacillus plantarum Biocenol LP96 can be used to improve lipid profile and can contribute to a healthier bowel
microbial balance.

1. Introduction

Cardiovascular disease due to atherosclerosis of the arterial
vessel wall and to thrombosis is the foremost cause of
premature mortality and of disability-adjusted life years in
Europe and is also increasingly common in the developing
countries [1]. Hyperlipidaemia is a dominant risk factor
for cardiovascular diseases and the leading cause of death
in many countries. Elevated serum cholesterol is generally
a risk factor correlated with the development of coronary
artery diseases. Dietary fat is one of the most important
environmental factors associated with the incidence of those
diseases; diets high in cholesterol and saturated fat have
been shown to promote atherosclerosis [2]. Atherosclerosis
is considered to be a modified form of chronic inflammation
induced by lipids and many have followed in this path
including evidence that numerous cell adhesion molecules
and growth factors were determined in the atherosclerotic
plaques [3]. The current drug therapy has the disadvantage

owing to its undesirable side effects and cost, so there is
an increasing interest in alternative approaches to lower
cholesterol [4]. Diet intervention supplements have now
been extensively studied to reduce risk factor for cardio-
vascular disease. Numerous animal experiments and human
studies have reported that probiotic microorganisms display
hypolipidemic effects by inhibiting cholesterol biosynthesis
and decreasing low density lipoproteins [5, 6]. Food and
Agriculture Organization and World Health Organization
defined probiotics as “Living microorganisms which when
administered in adequate amounts confer a health benefit
on the host” [7]. There is currently adopted definition by
FAO/WHO, but in the present research publications there are
also new definitions of probiotics as follows: probiotics are
living microorganisms which modulate the specific function
of organism by activation of specific molecular pathways [8].

The gastrointestinal tract is one of the largest interfaces
between the outside world and the human or animal internal
environment. It is a diverse microenvironment with more
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than 500 species of bacteria. The gastrointestinal microflora
maintains a microbial barrier against the development of
pathogenic bacteria in the digestive tract [9]. Application
of probiotics can beneficially affect the colon microflora. A
large proportion of the faecal mass consists of bacteria—
around 60% of faecal material. The stomach and small
intestine contain only a few species of bacteria adhering
to the epithelium and some other bacteria in transit [10].
Adhesion of the intestine is crucial for providing the bene-
ficial effects of probiotics, since it may influence interaction
with the host [11]. The serum lipid level is influenced by
food. This fact has been known for a long time. The first
record of the reduction of serum cholesterol by probiotic
microorganism (milk fermented with Lactobacillus strain)
was described by Shaper et al. [12] and Mann and Spoerry
[13]. In addition, the mechanisms of the hypolipidemic
activity of probiotic bacteria have been proposed to involve
deconjugate bile acid through bile salt hydrolase catalysis,
take up and assimilate cholesterol for stabilization of their cell
membrane and binding cholesterol to cell walls of probiotics
in intestine, conversion of cholesterol into coprostanol, and
inhibit hepatic cholesterol and triglyceride synthesis by short
chain fatty acids such as propionate and redistribution of
cholesterol from plasma to the liver [6]. Bacterial species
that are currently of commercial interest as probiotics mainly
belong to the genera Lactobacillus and Bifidobacterium [14].
The mechanism of action of probiotics is largely unknown.

2. Material and Methods

2.1. Animals. We used male (𝑛 = 20) and female (𝑛 =
20) Sprague Dawley albino rats (Central Vivarium, Medical
Faculty, P. J. Šafárik University, Košice, Slovakia), three
months oldwithmean bodyweight of 357.25±9.12 g.The rats
were placed in plastic cages with tops and exposed to a 12 h
light/dark cycle and maintained at a constant temperature
of 22 ± 2∘C and humidity of 55 ± 5%. The experiment
was performed complying with ethical requirements for
animal handling pursuant to Acts numbers 289/2003 and
489/2003 of Slovakia on the Care and Use of Laboratory.
The experiment was approved by the Ethical Commission.
The healthy experimental rats were randomly divided into
4 groups of 10 animals each (5 male and 5 female): C:
control group was fed conventional laboratory diet (CLD),
group 2 HFD: rats were fed high fat diet (CLD supplemented
with 20% lard), group 3 LPH: rats were fed high fat diet
supplemented with probiotic Lactobacillus plantarum LS/07,
and group 4 LPP: rats were fed high fat diet supplemented
with probiotic Lactobacillus plantarum Biocenol LP96. The
rats were fed conventional laboratory diet produced byMiško
Peter (Snina, Slovakia). A high fat diet was prepared from
conventional laboratory diet which was supplemented with
20% lard (w/w). Drinking water was provided ad libitum.
Food and water intake wasmonitored daily and body weights
were recorded weekly.

2.2. Probiotic Strains. The probiotic strain of Lactobacillus
plantarum LS/07 was isolated from rectal human swabs

(according to Strojný et al. [15]). The probiotic strain of
Lactobacillus plantarum Biocenol LP96 was isolated from
the gut contents of healthy suckling piglets. Nemcová et al.
[16, 17] published characteristic properties of Lactobacillus
plantarum Biocenol LP96. The strains were cultured in MRS
broth (Merck, Germany).The probiotic strains were provided
in dose 3×109 CFU of strain/1mLMRSmedium, prepared as
night cultures at 37∘C aerobically. Then 0.5mL of lactobacilli
strains was used and mixed with 9mL of pasteurised milk.
The milk (temperature was 20–22∘C) was filled into screw
caped bottles and was administered every day. Each rat
received approximately 1.5× 109 CFU lactobacilli via the oral
route.

2.3. Preparation of Caecal Samples. The fresh samples of
caecum were taken in all experimental rats after death.
Caecal samples of rats (1 g) were placed in sterile polyethylene
Stomacher Lab Blender bags with sterile diluents (9mL) of
Ringer’s solution and mixed in a Stomacher 400 Bag mixer
(France). The series of 10-fold dilutions (from 10−2 to 10−8)
were made in the same sterile diluents. The dilutions (100𝜇L
of each) were spread-plated onto agar for lactic acid bacteria
MRS agar (Merck, Germany). MRS medium is selective for
lactobacilli but some growth of leuconostocs and pediococci
may occur. The plates for lactic acid bacteria were placed
in box (Gas Pak, USA) and incubated at 37∘C for 48 h. The
colonies were counted and bacteria were Gram-stained in
a light microscope. The numbers of colony forming units
(CFU) are expressed as log

10
CFU per gram.

2.4. Measurement of Faecal 𝛽-Glucuronidase Activity. The
activity of𝛽-glucuronidasewas tested in faecal samples of rats
as previously described method of Juskiewicz et al. [18].

2.5. Laboratory Analysis. Rats were killed after 10 weeks of
the experiment. Animals were anaesthetised i.m. by Zoletil
50mg/kg b.w. The blood samples from each rat were taken
from heart by puncture. The serum was separated from
the blood by centrifugation at 2500×g for 10min and kept
frozen at −80∘C until further analysis. The blood serum
was used for determination of total bile acids concentra-
tion with a commercial kit (Trinity Biotech, Ireland) and
lipid parameters. Serum total cholesterol (TC), high density
lipoproteins cholesterol (HDL-CH), and triglycerides (TG)
were measured by using an automatic biochemical analyt-
ical system. Low density lipoprotein (LDL-CH) was calcu-
lated by Friedewald formula [19]: low density lipoprotein
cholesterol = total cholesterol−HDL cholesterol−(TG/2.2),
with all concentrations as millimoles per liter; very low
density lipoprotein cholesterol = TG/2.2, with this quotient
used as an estimate of VLDL cholesterol. Formula for non-
HDL cholesterol = total cholesterol −HDL cholesterol.

2.6. Liver and Fecal Cholesterol and Triglycerides. After an
animal had been killed, the liver was removed, rinsed with
physiological saline solution, blotted drywith filter paper, and
weighed. Liver lipids were extracted according to the Folch
et al. [20] method. Liver tissue 0.5 g was ground in 10mL of
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Folch solution (chloroform :methanol = 2 : 1) for 24 hours.
The homogenate was then filtered with Whatman number 2
filter paper. The organic layer was then evaporated under a
nitrogen stream.The dried lipid layer was dissolvedwith 1mL
DMSO and then used to determine the TC and TG levels by
using commercial kits (Biovendor, Czech Republic). Fecal TC
and TG content were determined according to the method of
Wang et al. [21].

2.7. Body Composition Analysis. A quantitative nuclear mag-
netic resonance analyser EchoMRI-700 (Medical Systems,
Houston, TX) was used to measure total fat mass and lean
at the end of experiments.

2.8. Calculated Parameters. Body weight change (BWCH)
percentage for the rats was calculated as follows:

BWCH = [
(weight per week − initial value)

initial value
] × 100. (1)

Feed efficiency ratio (FER) was calculated as

FER =
gain body weight

feed intake
. (2)

2.9. Statistical Analysis. Results are expressed as mean ±
standard error of the mean (SEM). Significant differences
among groups were determined using Tukey test (MINITAB
for Windows 11.21). Values of 𝑃 < 0.05 were considered
significant. The relationships between the total lactobacilli
counts and serum total bile acids and cholesterol were
determined by linear correlation analysis.

3. Results

The basal body weight of rats was comparable before the
start of the study. The weight of all groups was increased
every week, especially LPH and LPP groups (Figure 1). All
rats fed the high fat diet exhibited slightly higher bodyweight,
weight gain, and body fat, but ratio weight gain/final body
weight was significantly elevated (𝑃 < 0.05) compared to the
control rats (Table 1).The weight gain/final body weight ratio
is a better parameter than the body weight and weight gain,
because itminimizes the differences betweenmale and female
rats. There were no significant differences in liver weight
(𝑃 < 0.05) among the four groups. The LPH group showed
a lower liver/final body weight ratio (𝑃 < 0.05) than the HFD
group.

The daily food intake of groups fed a high fat diet was
lower (𝑃 < 0.05) than that of the control group but did not
differ between the HFD and HFD probiotic groups. At the
end of the experiment, the body weight change percentage
and feed efficiency ratio were higher (𝑃 < 0.05) in the LPH
and LPP groups than control group (Table 2).

The serum cholesterol, triglyceride, HDL-CH, and bile
acid levels and calculated parameters of LDL-CH, VLDL,
and non-HDL cholesterol in each group are summarized in
Table 3. Serum cholesterol and LDL-CH levels were higher
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Figure 1: Trends of body weight. Values represent mean (𝑛 = 10). C:
control group; HFD: high fat diet group; LPH: HFD + Lactobacillus
plantarum LS/07; LPP: HFD + Lactobacillus plantarum Biocenol
LP96.

in the rats on high fat diet (13% and 35%, resp.) than in
the control rats. Compared with the HFD group, the LPH
and LPP groups had more or less decreased TC, LDL-CH,
bile acids, and non-HDL levels. HDL-CH levels were not
different. Hepatic and fecal lipid content was higher in high
fat diet fed rats than in the control rats.

The counts of lactic acid bacteria (LAB) and activity of 𝛽-
glucuronidase are shown in Table 4.The caecal counts of LAB
were lower (𝑃 < 0.05) in the HFD group than in the control
group.However, after treatmentwith Lactobacillus plantarum
LS/07, the counts were significantly increased (𝑃 < 0.05) in
the LPH group compared with counts in HFD group. In
contrast, oral supplementation with Lactobacillus plantarum
Biocenol LP96 increased LAB counts in the LPP group
slightly compared with HFD group. After lactobacilli treat-
ment, the activity of 𝛽-glucuronidase was nonsignificantly
increased (𝑃 < 0.05) in LPH and LPP groups in comparison
with HFD group.

4. Discussion

Epidemiological data indicate that nutrition has a major
impact on human health.The intake of high amounts of fat is
a major risk factor in the etiology of cardiovascular disease.
Dietary lipids influence the gastrointestinal microbiota and
specifically the population of lactic acid bacteria [22]. It was
demonstrated that composition of gut flora may affect host’s
ability to harvest energy from the diet [23, 24] and this
composition may produce difference in energy intake, uti-
lization, and storage. Cani et al. [25] demonstrated that high
fat feedingmodulates gut microbiota and the plasma concen-
tration of lipopolysaccharide, that is, metabolic endotoxemia.
LPS was responsible for the onset of metabolic diseases. In
addition, changes of gut microbiota reducedmetabolic endo-
toxemia and this effect correlated with decreased glucose
intolerance, body weight gain, fat mass development, lower
inflammation, and oxidative stress [26]. Our data demon-
strate that consumption of high levels of dietary fat diet is
accompanied by significant reduction in counts of lactic acid
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Table 1: Effect of lactobacilli strains on body weight, weight gain, and organ weight in rats.

C HFD LPH LPP
Initial BW (g) 365 ± 20.50

a
354 ± 23.06

a
360 ± 22.46

a
350 ± 25.08

a

Final BW (g) 440 ± 30.37
a

461 ± 30.71
a

483 ± 29.59
a

488 ± 44.07
a

Weight gain (g) 75 ± 10.57
b

107 ± 11.84
ab

123 ± 9.55
ab

138 ± 20.54
a

Ratio G/FBW (%) 16.27 ± 1.55
b

22.82 ± 1.87
a

25.4 ± 1.11
a

26.94 ± 2.19
a

Liver (g) 13.63 ± 0.94
a

14.42 ± 1.20
a

13.16 ± 0.93
a

14.96 ± 1.41
a

Ratio liver/FBW 3.12 ± 0.09
ab

3.13 ± 0.17
a

2.72 ± 0.07
b

3.08 ± 0.06
ab

Body fat (%BW) 16.27 ± 0.76
a

21.62 ± 2.15
a

20.72 ± 0.80
a

22.26 ± 1.50
a

Lean (%BW) 68.09 ± 0.91
a

65.12 ± 5.58
ab

63.34 ± 0.78
b

62.41 ± 0.93
b

Values represent mean ± SEM (𝑛 = 10).
a,b,cMean values within a column with different superscript letters differ significantly (𝑃 < 0.05).
C: control group; HFD: high fat diet group; LPH: HFD + Lactobacillus plantarum LS/07; LPP: HFD + Lactobacillus plantarum Biocenol LP96.
BW: body weight; FBW: final body weight; G/FBW: gain/final body weight.

Table 2: Food intake, FER, and BWCH.

C HFD LPH LPP
Food intake (g) 23.65 ± 1.03

a
18.91 ± 2.21

b
17.46 ± 1.05

b 18.93 ± 1.30ab

FER 3.05 ± 0.34
b

5.69 ± 0.65
a

7.06 ± 0.04
a

7.00 ± 0.72
a

BWCH (%) 19.78 ± 2.11
b

30.28 ± 3.27
ab

34.31 ± 1.99
a

37.93 ± 3.91
a

Values represent mean ± SEM (𝑛 = 10).
a,b,cMean values within a column with different superscript letters differ significantly (𝑃 < 0.05).
C: control group; HFD: high fat diet group; LPH: HFD + Lactobacillus plantarum LS/07; LPP: HFD + Lactobacillus plantarum Biocenol LP96.
FER: feed efficiency ratio; BWCH: body weight change.

Table 3: Lipid parameters and non-HDL cholesterol.

C HFD LPH LPP
TC (mmol/L) 1.36 ± 0.07

b
1.56 ± 0.05

a
1.25 ± 0.05

b
1.42 ± 0.04

ab

TG (mmol/L) 0.72 ± 0.09
a

0.67 ± 0.06
ab

0.48 ± 0.04
bc

0.41 ± 0.04
c

LDL-CH (mmol/L) 0.22 ± 0.06
a

0.33 ± 0.04
a

0.25 ± 0.03a 0.34 ± 0.03
a

VLDL (mmol/L) 0.33 ± 0.04
a

0.30 ± 0.03
ab

0.22 ± 0.02
bc

0.18 ± 0.02
c

HDL-CH (mmol/L) 0.82 ± 0.03
a

0.92 ± 0.05
a 0.78 ± 0.05a 0.89 ± 0.03

a

Non-HDL-CH 0.54 ± 0.05
ab

0.64 ± 0.04
a

0.47 ± 0.03
b

0.53 ± 0.03
ab

Total bile acids (𝜇mol/L) 29.04 ± 5.47
a

29.47 ± 5.14
a

13.41 ± 1.48
b

18.63 ± 2.08
ab

Liver TCH (mg/g) 7.12 ± 0.61
a

8.21 ± 1.01
a

9.01 ± 0.99
a

9.12 ± 1.02
a

Liver TG (mg/g) 24.21 ± 2.41
b

42.90 ± 3.11
a

39.06 ± 2.36
a

40.71 ± 3.01
a

Fecal TCH (mg/g) 4.23 ± 0.51
b

5.56 ± 0.98
ab

6.98 ± 0.23
a

6.01 ± 0.43
ab

Fecal TG (mg/g) 5.11 ± 0.95
b

12.26 ± 1.09
a

13.78 ± 1.42
a

13.91 ± 1.21
a

Values represent mean ± SEM (𝑛 = 10).
a,b,cMean values within a column with different superscript letters differ significantly (𝑃 < 0.05).
C: control group; HFD: high fat diet group; LPH: HFD + Lactobacillus plantarum LS/07; LPP: HFD + Lactobacillus plantarum Biocenol LP96.
TCH: total cholesterol; TG: triglyceride, LDL-CH: low density lipoprotein, VLDL: very low density lipoprotein; HDL-CH: high density lipoprotein.

Table 4: Population of lactic acid bacteria and activity of 𝛽-glucuronidase.

C HFD LPH LPP
Lactic acid bacteria 9.08 ± 0.051

a
8.68 ± 0.214

b
9.29 ± 0.052

a
9.03 ± 0.122

ab

𝛽-Glucuronidase 0.077 ± 0.009
b

0.110 ± 0.020
ab

0.114 ± 0.018
ab

0.166 ± 0.015
a

Values represent mean ± SEM (𝑛 = 10).
a,b,cMean values within a column with different superscript letters differ significantly (𝑃 < 0.05).
C: control group; HFD: high fat diet group; LPH: HFD + Lactobacillus plantarum LS/07; LPP: HFD + Lactobacillus plantarum Biocenol LP96.
Lactic acid bacteria: log10 CFU/g; 𝛽-glucuronidase: 𝜇mol/g/min.
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bacteria. As shown in Table 4, the administration of probiotic
Lactobacillus plantarum LS/07 and Lactobacillus plantarum
Biocenol LP96 caused an increase in the counts of LAB in
caecum in comparison with the control group. Similarly, Xie
et al. [27] demonstrated that a high fat diet changed the
intestinal microflora composition; in particular, the number
of Lactobacillus spp. was reduced. Cani et al. [26] showed
that high fat diet reduced some Gram-positive and Gram-
negative bacteria (Lactobacillus spp., Bifidobacterium spp.,
and Bacteroides-Prevotella spp.). Due to these changes, eating
a high fat diet and lower counts of LAB influenced the intesti-
nal microflora composition and metabolic processes in the
caecum content, resulting in varied levels of 𝛽-glucuronidase
in our experimental groups. Several studies have shown
that probiotic bacteria reduce bacterial enzymes such as 𝛽-
glucuronidase, 𝛽-glucosidase, azoreductase, nitroreductase,
and other enzymes of intestinal microflora [15, 28]. The
elevated activity of bacterial enzymes is associated with
an increasing risk for various types of cancer. The results
of the present study showed that enzymatic activity of 𝛽-
glucuronidase was not significantly changed in experimental
groups after application of probiotic microorganisms. Many
studies have reported hypolipidemic and antiobesity effects
of the same probiotic strains such as Lactobacillus spp. and
Bifidobacterium spp. [29, 30]. We established a rat model
based on a 10-week administration of high fat diet charac-
terized by an increased body weight, ratio of the weight gain
to the final weight, fat mass, and lipid parameters in serum
and liver. Our results demonstrated that administration of
the two Lactobacillus strains—Lactobacillus plantarum LS/07
and Lactobacillus plantarum Biocenol LP96—played a role
in reducing serum TC, LDL-C, total bile acid, and non-
HDL cholesterol. The possible mechanisms of probiotics
involved in the hypolipidemic effect may be as follows: (1)
the assimilation of cholesterol by bacterial growing cells; (2)
the binding of cholesterol to the bacterial cellular surface,
thereby inhibiting the absorption of cholesterol back into the
body; (3) the deconjugation of bile acids by bacterial acid
hydrolyses, increasing cholesterol excretion of deconjugated
bile salts and increasing cholesterol uptake and metabolism
in the liver as compensatory response because bile acids are
synthesized from cholesterol in the liver; (4) inhibition of
hepatic cholesterol and triglyceride synthesis through the
action of short chain fatty acids, especially propionic acid [31–
33].

The lipid levels in blood serum are regulated through
absorption, synthesis, and excretion. High concentrations of
total cholesterol and LDL cholesterol are highly associated
with an increased risk of cardiovascular disease. Based on
our results, different Lactobacillus strains lead to different
responses of lipid parameters in serum. Compared with the
HFD group, the LPH group had more decreased TC, LDL-
CH, bile acids, and non-HDL levels such as LPP group.
Non-HDL cholesterol is used as an estimation of the total
number of atherogenic particles in plasma (VLDL + IDL
(intermediate-density lipoprotein) + LDL) and relates well
to apo B levels. Non-HDL cholesterol can provide a better
risk estimation compared with LDL-CH, in particular in
hypertriglyceridaemia combinedwith diabetes, themetabolic

syndrome, or chronic kidney disease [34]. The oral admin-
istration of Lactobacillus plantarum LS/07 resulted in higher
decreases of serum cholesterol and LDL cholesterol by 20%
and 24%, whereas TG and VLDL levels were decreased by
39% in the LPP group. These results could be explained
by confounding variable such as different sources and
properties of lactobacilli strains. Harisa et al. [35] assume
that hypotriglyceridemic effect of probiotics may be related
to the initiation of lipases activity, decreasing intestinal
absorption of lipids, or increasing lipid catabolism and/or
antioxidants activity. Lipoprotein lipase is responsible for
metabolism of TG consequently normalizing its plasma level.
Moreover, reducing blood cholesterol and LDL cholesterol
in hypercholesterolemic humans and animals lowers the
incidence of cardiovascular disease. Therefore, lowering the
LDL cholesterol level, such as main component of serum
cholesterol, may be an important factor for reducing serum
total cholesterol. LDL receptor controls blood cholesterol
levels by hepatic absorption. Kumar et al. [36] demonstrated
that LDL receptor mRNA expression was upregulated in
the group supplemented with Lactobacillus rhamnosus GG.
Similar results in rats had been reported by Park et al. [37]
with Lactobacillus acidophilus ATCC 43121 supplementation.
Synthesis of bile acids from cholesterol is the most important
way of cholesterol excretion. They are synthesized in the
liver in process that is regulated by many factors including
nutrients, hormones, and bile acids [38]. The solubility of
the hydrophobic steroid nucleus of primary bile acid (cholic
and chenodeoxycholic acid) is increased by conjugation
with glycine or taurine prior to secretion. Some probiotic
strains have been found to produce bile salt hydrolase (BSH),
enzyme that catalyses the hydrolysis of conjugated bile salts.
Deconjugated bile salts are less reabsorbed from the intestinal
lumen, which results in excretion of free bile acids in faeces.
Deconjugation of bile acid by probiotic microorganism could
lead towards a reduction in serum cholesterol by increasing
new bile acids in liver or by reducing cholesterol solubility
and thereby absorption of cholesterol from the gastroin-
testinal tract [39, 40]. The present study showed that oral
administration of lactobacilli strains resulted in a reduction
of serum total bile acids. Lactobacillus plantarum LS/07
significantly decreased (𝑃 < 0.05) total bile acids levels in
serum. Similar results were also documented by Bertková et
al. [41]. Usman and Hosono [42] studied supplementing the
diet of hypercholesterolemic rats with different Lactobacillus
gasseri strains and observed reduction in the serum bile acid
concentration only in the animals that presented increased
fecal excretion of these acids. Moreover in our study, the
number of Lactobacillus plantarum LS/07 negatively cor-
related with total bile acids (Pearson’s 𝑟 = −0.54) and
cholesterol (Pearson’s 𝑟 = −0.56), which suggested that
these probiotic strain colonize efficiently rat gastrointestinal
tract and thereby reduced serum cholesterol and total bile
acid levels. Hepatic and fecal lipid contents were higher in
high fat diet fed rats than in the experimental group (LPH
and LPP). This suggests that the hypolipidemic effect of the
Lactobacillus strains may be due to decreases in intestinal
absorption of lipid or increases in lipid catabolism. Our
lactobacilli strains did not appear to affect HDL cholesterol
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levels. These results are in accordance with those of various
other workers [4, 27]. The finding that probiotic bacteria
lower serum cholesterol and triglyceride concentrations is
agreement with data from other studies [21, 43]. Several
researchers St-Onge et al. [44] and Hatakka et al. [45] did
not observe hypolipidemic effect from probiotic bacteria
consumed by animals or human.These results may be due to
the different properties of cultures used and other factors as
bacterial ingestion dosage, cholesterol content in diet, animal
used, and length of the feeding period [4].

In the present study, we observed that feeding of high
fat diet nonsignificantly increases body weight and weight
gain. The administration of Lactobacillus plantarum LS/07
and Lactobacillus plantarumBiocenol LP96 slightly increased
body weight and weight gain. However, there was no sig-
nificant difference in liver weight, but in LPH group there
was significant lower ratio liver/body weight compared to
HFD group. When comparing the body fat in HFD group to
LPH and LPP groups, no significant difference was observed.
Recent researches demonstrated that some probiotic bacteria
have antiobesity effect and reduced body fat [28, 46]. Yin
et al. [30] compared hypolipidemic and antiobesity effect
of four bifidobacteria strains in obese rats. He observed
that the four strains can reduce serum and liver triglyceride
and total cholesterol, but BifidobacteriumM13-4 significantly
improves body weight gain compared with control high
fat diet group, while other Bifidobacterium strains more or
less decrease body weight levels. In conclusion, he showed
that Bifidobacterium M13-4 may generate a new conception:
certain probiotics may promote body weight gain by more
effective fat absorption, and a careful assessment is needed
before probiotics therapy is given, especially in obese people.

5. Conclusion

Our Lactobacillus strains have variant hypolipidemic prop-
erties. In conclusion, these data show that administration
of probiotics to high fat rats has hypolipidemic but no
antiobesity effects: Lactobacillus plantarum LS/07 reduces
serum cholesterol and LDL cholesterol levels, but Lactobacil-
lus plantarum Biocenol LP96 decreases triglyceride levels
and VLDL. Both probiotic strains reduce total bile acids in
serum. These findings indicate that the effect of lactobacilli
on lipid metabolism may differ among strains and that the
Lactobacillus plantarum LS/07 and Lactobacillus plantarum
Biocenol LP96 can be used to improve lipid profile and can
contribute to a healthier bowel microbial balance.
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