
37

 March 2021. Volume 7. Number 1

Saba Bahrehvar1 , Shiva Khezri1* , Amir Abbas Barzegari2 , Vahid Nejati1 

1. Department of Biology, Faculty of Basic Sciences, Urmia University, Urmia, Iran. 
2. Department of Biology, Faculty of Basic Sciences, University of Maragheh, Maragheh, Iran.

Original Article: 
Safety Assessment of a New Strain of Lactobacillus pento-
sus (IBRC=11143) As a Candidate Probiotic

Background: It is believed that the consumption of an adequate amount of live lactic acid 
bacteria (as probiotic) may improve the health of the host. Many strains of lactic acid bacteria 
are generally considered to be safe. However, some strains have shown some adverse effects.

Objectives: This study aimed to investigate the safety of a new strain of Lactobacillus 
pentosus (IBRC=11143) in Wistar rats.

Methods: In this experimental study, male and female Wistar rats (n=6) were used. A subacute 
toxicity study (for 28 days) was conducted by oral administration of Lactobacillus pentosus 
to the animals. In each sex, one group received saline, and the other two groups received the 
bacteria at doses of 1×108 and 1×109 Colony-Forming Units (CFU)/rat.

Results: No significant alteration in the liver and kidney tissues was seen. However, in both 
sexes, there were significant differences in urea and creatinine levels between the control and 
the experimental groups. Some blood parameters (Lymphocyte, red blood cell, hematocrit, 
and hemoglobin) also showed significant changes in the groups that received the bacteria. 
Moreover, a significant increase in alkaline phosphatase level was observed in male rats.

Conclusion: The results indicate that Lactobacillus pentosus (11143) is not entirely safe like 
other Lactobacillus strains. Therefore, the Lactobacillus pentosus (11143) strain may not be 
the right choice as a probiotic for human consumption.

A B S T R A C T

Keywords:
Probiotics, Lactobacillus 
pentosus, Toxicity tests

Article info:
Received: 28 Apr 2020
Accepted: 23 Aug 2020

Introduction

ccording to the world health organization, 
probiotics are microorganisms, including 
bacteria and yeasts, that may benefit their 
consumers [1-3]. Most probiotics belong 
to major bacteria groups in the human gut 
microbial flora and have harmless coexis-

tence. The benefits of probiotics are based on the fact that 
the intestinal microbial flora plays an essential role against 
various diseases. The use of probiotics in the prevention of 
diseases and the improvement of the health status of hu-
mans and animals has a history of several thousand years. 
Nowadays, Lactobacillus are the most common organisms 
used to produce probiotic products [4-6]. Many strains of 
Lactobacillus are Generally Regarded As Safe (GRAS) be-
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cause they have been used for several years without unde-
sirable effects [5]. However, some reports indicate clinical 
conditions such as liver abscess, endocarditis [7], and uri-
nary tract infection [8] by using Lactobacillus-containing 
products. The safety assessment for any probiotic is critical 
[9]. Probiotics safety approval is required because most of 
them are marketed as food and medical supplements [5].

On the other hand, one of the characteristics that should 
be considered is its lack of toxicity [9, 10]. Acute and 
subacute oral toxicity test is proposed as a preliminary 
test for probiotic safety assessment [11]. Thus, in the 
present study, a safety assessment of a new strain of na-
tive Iranian Lactobacillus pentosus (IBRC [Iranian Bio-
logical Resource Center]=11143) was conducted using 
subacute oral toxicity tests in rats. The rats were orally 
administered with different doses of the strain, and then 
the oral toxicity, blood hematology, biochemistry param-
eters, and histopathological examinations were analyzed.

Materials and Methods

Lactobacillus cultures 

Lactobacillus pentosus (IBRC=11143) was obtained 
from the Iranian Genetic Resource Center. For the prepa-
ration of Lactobacillus pentosus bacterial suspensions, 
the bacterium was cultured in an de Man, Rogosa and 
Sharpe (MRS) agar broth medium (Qlab Canada) and in-
cubated for 24 h at 37°C in anaerobic jars. After growth, 
the samples were centrifuged at 5000×g for 10 minutes 
at 4°C, and the precipitate was washed three times with 
physiological serum. Suspensions were used afresh every 
day before being fed to the animals through gavage. For 
suspension preparation, normal saline was used as diluent.

Animals

In this research, 36 male and female Wistar rats with an 
average weight of 200-280 g and a mean age of 4 weeks 
were used. The animals were housed 6 per cage under a 
12-h light/dark cycle in a room with controlled tempera-
ture (23±2°C). Food and water were available ad libitum. 
All the experiments were carried out according to the pro-
tocol approved by the Animal Ethics Committee of Urmia 
University, Urmia, Iran (No: IR-UU-AEC- 3 317/ /آد).

Subacute oral toxicity study 

The subacute oral toxicity study lasted for 28 days. A 
total of 36 male and female rats were used. After being 
adapted to laboratory conditions, they were randomly as-
signed into three groups: 1) the control group consisted 

of 6 male and 6 female rats. During 28 days, they re-
ceived 1 mL normal saline daily by gavage; 2) the first 
experimental group consisted of 6 male rats and 6 fe-
male rats. During the same period, they received 1×108 
Colony-Forming Units (CFU) of the bacteria by gavage 
daily; 3) the second experimental group consisted of 6 
male and 6 female rats, which received 1×109 CFU of 
the bacteria by gavage for 28 days daily. The reason for 
choosing these doses is based on some studies that sug-
gested 107 to 109 CFU dosage as the most effective dose 
in dairy and non-dairy products [12].

Hematological and serum biochemistry analyses

At the end of the experiment, the animals were anesthe-
tized with ketamine and xylazine. Blood sampling was 
performed by sterile syringe from the heart, which was 
collected for hematology and serum biochemistry analy-
ses and was stored in tubes containing K2EDTA and ana-
lyzed using an automated hematological analyzer (cell 
counter kx21-n, China). Hematological tests included 
Red Blood Cell count (RBC), White Blood Cell count 
(WBC), along with tests of Hemoglobin (Hb), Hemato-
crit (HCT), Mean Cell Volume (MCV), Mean Corpuscu-
lar Hemoglobin (MCH), Mean Corpuscular Hemoglobin 
Concentration (MCHC), Platelet (PLT), Mean Platelet 
Volume (MPV) and lymphocyte. For serum biochemistry 
analysis, rats’ blood was collected in non-heparinized 
tubes and centrifuged at 5000×g for 10 min at 4°C, af-
ter which serum was obtained. Serum biochemistry was 
analyzed using an automatic clinical chemistry analyzer 
(BT1500, China). Biochemistry tests included Aspar-
tate aminotransferase (AST), Alanine aminotransferase 
(ALT), Alkaline Phosphatase (ALP), urea, and creatinine.

Histopathological examination 

Histopathological examination was also performed on 
the liver and kidney of both experimental and control 
groups. At the end of the experiment, liver and kidney 
tissues of all rats were extracted and fixed in 10% for-
malin solution. After alcohol dehydration and clearing, a 
paraffin block of liver and kidney tissues was ready and 
prepared for the incision. The cuts (5 μm on average) 
were made using a microtome (Leica RM2235, Japan). 
The obtained sections were stained by the Hematoxy-
lin-Eosin (H&E) technique. The preparations were then 
observed under an optical microscope (Leica DM1000, 
Japan) and photographed [9].
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Statistical analysis

Experimental data were analyzed by one-way Analysis 
of Variance (ANOVA) and followed by multiple com-
parisons among the means using Duncan’s new multiple 
range test. The differences were considered significant 
if P<0.05.

Results

Subacute toxicity test 

There were no recorded deaths during the trial, nor any 
significant changes observed in the appearance and be-
havior of rats and their daily activity during these 28 days.

Hematological parameters 

The effects of feeding different doses of Lactobacillus 
pentosus strain (IBRC-M 11143) on hematological pa-
rameters are shown in Table 1. There was no significant 
difference in WBC, MCH, MPV, MCV, and PLT, in both 
males and females at any of the dosages compared to the 
control group. Although WBC did not show significant 
differences in males and females, Lactobacillus pentosus 
(IBRC-M 11143) caused a significant decrease (P<0.05) 
in lymphocyte at the dose 1×108 CFU compared to the 
control group. However, significant increases were ob-
served (P<0.05) in RBC, Hb, and HCT in males at the 
dose 1×108 CFU compared to the control. There was a 
significant decrease (P<0.05) in Hb and RBC in the fe-
male at the doses 1×108 CFU compared to the control 
group. Also, HCT increased in the female at the dose 
1×109 CFU and decreased in the dose 1×108 CFU com-

pared to the control group, but no significant difference 
was observed. There was also a significant decrease 
(P<0.05) in MCHC in the male at the doses 1×108 CFU 
and 1×109 CFU compared to the control group. Also, in 
the female rats, there was a significant decrease (P<0.05) 
between 1×108 CFU and the control group.

Biochemical parameters of serum 

The effects of feeding different doses of strain Lactoba-
cillus pentosus (IBRC-M 11143) on biochemical param-
eters are shown in Table 2. Results of serum biochemical 
parameters in the males and females showed no signifi-
cant difference in liver enzymes between different doses 
and the control group, except for ALP in the males, where 
significant increases (P<0.05) were observed between 
the control group and 1×108 CFU. Also, significant de-
creases (P<0.05) in creatinine and urea were observed in 
the females between the control group and 1×108 CFU, 
even between the control group and 1×109 CFU. But in 
males, creatinine and urea showed no significant differ-
ence and were stable.

Histopathological examination 

Histopathological examination of the liver and kidneys 
of male and female rats receiving Lactobacillus pento-
sus for 28 days by gavage in two doses of 1×108 CFU 
and 1×109 CFU showed no changes in all groups. Mi-
croscopic observations on the liver of male and female 
rats in all groups showed that the portal space was com-
pletely normal and the hepatocyte nucleus was normal, 
and no inflammatory foci were detected. Liver sinusoids 
were also normal (Figures 1 and 2). Additionally, micro-

Table 1. Hematological findings in rats treated with Lactobacillus pentosus (IBRC-M 11143), ANOVA (n=6)

Group Gender
Mean±SD

WBC
×103/µL

Lymphocyte 
(%)

RBC
×106/µL Hb (g/dL) HCT (%) MC (fL) MC (pg) MCHC 

(g/dL) PLT×103/µL MPV (fL)

Control 
M 4.78±0.82 75.3±5.67 7.72±0.15 13.6± 0.19 41.5±0.6 53.7±0.63 17.6±0.28 32.85±0.22 958.3±74.4 6.85±0.16

F 4.58±0.96 70.0±3.79 7.4±0.13 13.2±0.22 40.1±1.0 54.2±1.0 17.8±0.21 32.9±0.41 862.0±42.4 7.06±0.13

1×108 
CFU

M 4.9±0.6 53.2±3.39* 8.53±0.16* 14.2±0.17* 45.2±1.0* 53.0±0.78 16.7±0.19 31.56±0.41* 1012±52.4 7.4±0.25

F 3.7±1.13 65.3±7.79 6.18±0.56* 11.4±0.63* 36.9±1.37 60.6±5.42 18.36±0.95 30.53±1.11* 860±101.5 7.26±0.06

1×109 
CFU

M 7.16±2.0 66.4±4.16 8.28±0.24 13.5±0.2 43.8±0.58 53.0±1.36 16.3±0.6 30.9±0.41* 932.8±33.3 6.96±0.20

F 4.0± 0.9 67.2±4.13 7.6±0.3 13.3±0.46 42.37±1.6 55.4±0.9 17.5±0.37 31.5±0.22 770.0±60.5 6.97±0.09

RBC: Red Blood Cell count; WBC: White Blood Cell count; Hb: Hemoglobin; HCT: Hematocrit; MCV: Mean Cell Volume; 
MCH: Mean Corpuscular Hemoglobin; MCHC: Mean Corpuscular Hemoglobin Concentration; PLT: Platelet; MPV: Mean 
Platelet Volume; M: Male; F: Female.
*P<0.05
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scopic observations of kidneys in male and female rats 
in all groups showed that the glomerular network was in 
normal size, and no dilation and stricture was observed 
in the urinary tract. and their blood vessels were also per-
fectly normal (Figures 3 and 4). 

Discussion

 Safety issues of Lactobacillus pentosus (11143), includ-
ing possible side effects, should be considered before use 
because of their uncertainty [13]. Oral safety assessment 
is commonly used in the safety evaluation of probiotics 

[14]. We conducted a 28-day study using the 1×108 and 
1×109 doses, and no significant activity or behavioral 
changes, diseases, or deaths were observed in the rat dur-
ing the experimental protocol. Also, the results showed 
that Lactobacillus pentosus (11143) had no microscopic 
changes on liver and kidney tissues, but it could affect sev-
eral biochemical and blood parameters separately, similar 
to previous reports [15, 16]. To determine the clinical 
side effects of Lactobacillus pentosus (11143), blood and 
serum biochemical parameters and microscopic observa-
tions of liver and kidney tissues were evaluated. Tissue 
damage and changes in tissue function are a sign of the 

Table 2. Biochemical parameters of serum in rats treated with Lactobacillus pentosus (IBRC-M 11143), Mean±SD, ANOVA (n=6)

Groups Gender ALP (U/L) ALT (U/L) AST (U/L) Urea (mg/dL) Creatinine (mg/dL)

Control 
M 706±229.2 56.8±12.3 131.8±29.8 40±7.3 0.73±0.7

F 620.6±138.5 81.6±36.7 152± 35.2 47.8±4.3 0.77±0.4

1×108 CFU 
M 1327±307* 70.6±23.1 123.2±21.3 46.8±6.9* 0.69±0.3* 

F 658.3±409.8 129±70.4 261±16.7 35±8.1 0.6±0.9 

1×109 CFU
M 637.6±411 80.6±10.7 143±83.3 32.2±5 0.78±0.6 

F 623±171. 7 84.7±39 189± 50.3 32±2.1* 0.64±0.8* 

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline Phosphatase; M: Male; F: Female.
*>0.05

Safety assessment of Lactobacillus pentosus (IBRC=11143)  

        

Figure 1-1: Histopathological examinations of the liver of male rats treated orally with Lactobacillus pentosus  (11143). The sections of 
liver from control and treated rats (× 400). (A) a control rat, and (B) a rat given of Lactobacillus pentosus (11143) with the dose of ۱× 
108 CFU and (C) a rat given of Lactobacillus pentosus (11143) with the dose of ۱× 109 CFU, showing normal histological structure of 
hepatocytes (H) and sinusoids (S), Central vein (CV). The port space is perfectly normal, and the nuclei of the hepatocytes are normal. 
Also, the liver sinusoids were seen as normal, and there was no change in the size of the sinusoids. No inflammatory or cellular 
changes were observed in the liver of the treated rat.   
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Figure 1. Histopathological examinations of the liver of male rats treated orally with Lactobacillus pentosus (11143)
The sections of liver from control and treated rats (×400); A. A control rat; and B. A rat given of Lactobacillus pentosus (11143) 
with the dose of 1×108 CFU; and C. A rat given of Lactobacillus pentosus (11143) with the dose of 1×109 CFU; H. Showing normal 
histological structure of Hepatocytes; S. Sinusoids; CV: Central Vein. The port space is perfectly normal, and the nuclei of the 
hepatocytes are normal. Also, the liver sinusoids were seen as normal, and there was no change in the size of the sinusoids. No 
inflammatory or cellular changes were observed in the liver of the treated rat.
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substance toxicity during the experiment. Hematological 
parameters are commonly used to indicate the harmful ef-
fects of test substances on blood [5]. 

Biochemical assays are used to detect nutrient deficien-
cies or imbalances in nutrient metabolism that are usually 
evident before any clinical symptoms. Changes in serum 
biochemical parameters may indicate that responsive 
organs are affected or even damaged [17]. The present 
study showed that oral consumption of Lactobacillus 
pentosus (11143) for 28 days could alter hematological 
and biochemical parameters in its normal range. The re-
sults of this study showed that Lactobacillus pentosus 
(11143) strain had no adverse effects on some parameters 
in both males and females. Most probiotics belong to 
a large group of the main bacteria of the intestinal mi-
crobial flora which live there harmlessly. Studies have 
shown that their alienation is insignificant to the body, 
which does not attract the immune system [18], so non-
significant changes in this study are justified. 

This study results in male rats are consistent with 
those of Aboderin, which showed that the total number 
of erythrocytes and hemoglobin in rats receiving Lac-
tobacillus plantarum increased at different doses [19]. 
Hosseini did not find any significant differences in he-
matocrit, MCHC hematocrit, and blood parameters of 

probiotic Pedicoccus on Caspian salmon blood and se-
rum parameters. Also, the number of red blood cells de-
creased significantly compared to the control group. The 
results of this study were in agreement with the findings 
of Hosseini’s research in the case of erythrocytes in fe-
male rats [20]. Red blood cells are among essential blood 
factors used to diagnose anemia or polycythemia [21].

On the other hand, an increase or decrease in hematocrit 
and hemoglobin can also be associated with an increase 
and decrease in the red blood cells. Besides, MCHC 
changes may also be affected by changes in hematocrit 
and hemoglobin. Although red blood cells, hemoglobin, 
hematocrit, and other blood factors were significantly dif-
ferent from the control group, all changes were within 
the normal range for adults. White blood cells in males 
increased, but in females, they decreased in both dosages 
than the control group; the results were in their normal 
range. White blood cells play an essential role in pro-
tecting the body against infections. The number of WBC 
cannot provide specific information, which necessitates 
accounting for the number of differential leukocytes 
[19]. There was a decrease in the number of lympho-
cytes in both males and females compared to the control 
group. Lymphocytes play a major role in the formation 
of humoral antibodies and cellular immunity [19]. It has 
been previously reported that oral consumption of lactic 

    
Figure 1-2: Histopathological examinations of the liver of female rats treated orally with Lactobacillus pentosus (11143). The 
sections of liver from control and treated rats (× 400) . (A) a control rat, and (B) a rat given of Lactobacillus pentosus (11143) 
with the dose of ۱× 108 CFU, and (C) a rat given of Lactobacillus pentosus (11143) with the dose of ۱× 109 CFU, showing a normal 
histological structure of hepatocytes (H) and sinusoids (S), central vein (CV). The results are similar to the results of males. 
No inflammatory or cellular changes were observed in the liver of the treated rat.   

CV

H
S

CV

H

S

CV

H
S

A

B C

32µm32µm

32µm

Figure 2. Histopathological examinations of the liver of female rats treated orally with Lactobacillus pentosus (11143)
The sections of liver from control and treated rats (×400); A. A control rat; and B. A rat given of Lactobacillus pentosus (11143) 
with the dose of 1×108 CFU; and C. A rat given of Lactobacillus pentosus (11143) with the dose of 1×109 CFU; H. Showing a 
normal histological structure of Hepatocytes; S. Sinusoids; CV: Central Vein. The results are similar to the results of males. No 
inflammatory or cellular changes were observed in the liver of the treated rat.
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Figure 3. Histopathological examinations of the kidney of male rats treated orally with Lactobacillus pentosus (11143)
The sections of the kidney from control and treated rats (×400); A. A control rat; B. A rat given of Lactobacillus pentosus (11143) 
with the dose of×1 108 CFU; and C. A rat given of Lactobacillus pentosus (11143) with the dose of×1 109 CFU; P. Showing the 
normal histological structure of kidney comprising of Proximal; and G. Glomerulus; D. Distal; Urinary Space (US), the glo-
merular network is normal in size and there is no dilatation in the urinary tract. Convoluted tubes are entirely healthy and in 
their normal state. Also, the walls of blood arteries are completely normal. 

Safety assessment of Lactobacillus pentosus (IBRC=11143)  

      

Figure 3-1: Histopathological examinations of the kidney of male rats treated orally with Lactobacillus pentosus  (11143). The sections 
of the kidney from control and treated rats (× 400). (A) a control rat, and (B) a rat given of Lactobacillus pentosus (11143) with the dose 
of ۱× 108 CFU, and (C) a rat given of Lactobacillus pentosus (11143) with the dose of ۱× 109 CFU, showing the normal histological 
structure of kidney comprising of proximal (P) and glomerulus (G), distal (D), urinary space (US), the glomerular network is normal 
in size and there is no dilatation in the urinary tract. Convoluted tubes are entirely healthy and in their normal state. Also, the walls 
of blood arteries are completely normal. 
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Figure 4-2: Histopathological examinations of the kidney of female rats treated orally with Lactobacillus pentosus  (11143). The sections 
of the kidney from control and treated rats showed glomeruli of normal size with normal tubules (× 400), (A) a control rat, and (B) a 
rat given of Lactobacillus pentosus (11143) with the dose of ۱× 108 CFU, and (C) a rat given of Lactobacillus pentosus  (11143) with the 
dose of ۱× 109 CFU, showing the normal histological structure of kidney comprising of proximal (P) and glomerulus (G) distal (D),
urinary space (US). Like male rats, no inflammatory or cellular changes were observed in the kidney of the female rat.

Discussion

Safety issues of Lactobacillus pentosus (11143),
including possible side effects, should be considered before 
use because of their uncertainty [13]. Oral safety assessment 
is commonly used in the safety evaluation of probiotics [14].
We conducted a 28-day study using the 1× 108 and 1×109

doses, and no significant activity or behavioral changes, 
diseases, or deaths were observed in the rat during the 
experimental protocol. Also, the results showed that
Lactobacillus pentosus (11143) had no microscopic 
changes on liver and kidney tissues, but it could affect 
several biochemical and blood parameters separately, 
similar to previous reports [15, 16]. To determine the 
clinical side effects of Lactobacillus pentosus (11143),

blood and serum biochemical parameters and microscopic 
observations of liver and kidney tissues were evaluated.
Tissue damage and changes in tissue function are a sign of 
the substance toxicity during the experiment. Hematological 
parameters are commonly used to indicate the harmful 
effects of test substances on blood [5].  Biochemical assays 
are used to detect nutrient deficiencies or imbalances in 
nutrient metabolism that are usually evident before any 
clinical symptoms. Changes in serum biochemical 
parameters may indicate that responsive organs are affected 
or even damaged [17]. The present study showed that oral 
consumption of Lactobacillus pentosus (11143) for 28 days 
could alter hematological and biochemical parameters in its 
normal range. The results of this study showed that
Lactobacillus pentosus (11143) strain had no adverse 
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Figure 4. Histopathological examinations of the kidney of female rats treated orally with Lactobacillus pentosus (11143)
The sections of the kidney from control and treated rats showed glomeruli of normal size with normal tubules (×400); A. A 
control rat; and B. A rat given of Lactobacillus pentosus (11143) with the dose of×1 108 CFU; and C. A rat given of Lactobacillus 
pentosus (11143) with the dose of×1 109 CFU; P: Showing the normal histological structure of kidney comprising of Proximal 
; and G. Glomerulus; D. Distal; Urinary Space (US). Like male rats, no inflammatory or cellular changes were observed in the 
kidney of the female rat.
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acid bacteria in rats increases lymphocyte proliferation 
and interferon production. 

The outcome of this study is different from that of Aat-
touri. This difference could be because of the weakening 
of the immune system in rats by Lactobacillus pentosus 
(11143) [22].

In Nayak’s study in 2010, adding probiotics to the fish 
diet stimulated the immune system, increased the num-
ber of lymphocytes, thereby enhancing pathogen resis-
tance, and ultimately, improving growth and survival 
[23]. The results of this study in the field of lympho-
cytes were not consistent with the findings of the present 
study, which were probably due to differences in species 
and diets. Liver enzymes (ALT, AST, and ALP) are used 
to evaluate liver function, and an increase in activity is 
due to hepatocyte destruction or hepatic injury [24]. This 
study showed that consumption of Lactobacillus Pento-
sus (11143) strain in the male and female rats increased 
liver enzymes. However, there was no significant differ-
ence (P<0.05) in liver enzyme levels between different 
dosages and control groups, except for ALP in males, 
which indicates the possibility of liver toxicity.

On the other hand, microscopic examination of liver 
tissue showed no damage, and the liver cells were in 
their normal state. It seems that consumption of the 
Lactobacillus pentosus (11143) strain did not cause 
liver disease. The use of LAB bacteria in food causes 
various levels of liver damage that can be detected by 
the secretion of certain enzymes in the blood. This can 
be confirmed by previous studies using different species 
of Lactobacillus (L. rhamnosus and L. rhamnosus + L. 
plantarum). Previous research has shown that ALT lev-
els have decreased compared to control groups [25]. In 
a similar study by Son in 2015, serum enzyme activi-
ties (ALT, AST, and ALP) were not affected by oral HD1 
strain administration, and no changes were reported in 
ALT, AST, and ALP activities that altered liver function 
or metabolism [26]. According to Ramli [15], the activ-
ity of liver enzymes (ALP, AST, ALT) was significantly 
changed by oral administration of L. plantarum strain, 
which increased the levels of ALP, AST enzymes when 
there were in the normal range for adults. Elevated urea 
levels can be a symptom of a problematic kidney, and 
changes in creatinine levels may reflect kidney or muscle 
mass problems. Kidney damage or swelling and muscle 
damage can increase the creatinine [11]. Diseases affect-
ing kidney function generally elevate or lower creatinine 
and urea levels [27]. This study showed a significant 
decrease (P<0.05) in female urea and creatinine, which 
may have caused kidney disease in females. In a follow-

up study by Ramli in 2012 [15], the use of Lactobacillus 
plantarum strain did not cause any significant changes 
in urea and creatinine levels, which was consistent with 
the present study results in male rats. Although the 
consumption of Lactobacillus pentosus (11143) strain 
caused changes in urea and creatinine levels, all changes 
were within their normal range and did not cause renal 
damage. Liver and kidney histology examinations of the 
male and female rats receiving Lactobacillus pentosus 
for 28 days by gavage in two doses of 1×108 and 1×109 

CFU showed no changes in all groups.

In the present study, for the first time, a safety assess-
ment of the probiotic Lactobacillus pentosus (11143) 
was performed by oral administration. In summary, 
feeding rats with Lactobacillus pentosus (11143) strain 
at doses of 1×108 and 1×109 CFU for 4 weeks did not af-
fect the daily appearance, behavior, and activity as well 
as histological parameters. Still, they could alter some 
biochemical and hematological parameters like ALP, 
lymphocyte, RBC, HCT, and Hb. In general, it may 
not be completely safe like other Lactobacillus strains. 
Therefore, the Lactobacillus pentosus (11143) strain 
may not be the right choice as a probiotic for human con-
sumption. However, further studies are needed.
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