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This paper studied the safety and physiological effect of acute intake of Bifidobacterium adolescentis 
CH2 in albino rats using yogurt as a carrier. Thirty-six female albino rats were divided into three groups: 
control group received standard diet and water daily; yogurt group received standard diet, water, and 
0.5 ml yogurt; B. adolenscentis-yogurt (probiotic yogurt) group received standard diet, water, and 0.5 ml 
B. adolenscentis CH2-yogurt, at a dose of 3.6 × 10

6
 cfu B. adolescentis CH2/animal. Yogurt and B. 

adolenscentis CH2-yogurt administration was done daily by oral gavage for four weeks. Rats were 
monitored daily for feed intake and weight, and weekly for organ conditions and functions. Histology of 
liver and kidney were performed at week 3 and 4. There was no significant statistical difference in feed 
intake for the three groups. Results established no significant difference in average organ/body weight 
ratios of liver, lung, heart, and spleen in groups at week 4. Concentration of clinical parameters- 
albumin, bilirubin, aspartate aminotransferase, glucose, total protein, and urea- indicated no significant 
difference among groups. This study recorded lower triglycerides and total cholesterol levels in B. 
adolescentis-yogurt group in week 4. Kidney and liver histopathology confirmed that the studied B. 
adolescentis had no negative effects on rat liver and kidney. Significant reduction (P<0.05) in body 
weight gain for B. adolescentis-yogurt group was observed from week three. Our findings showed that 
B. adolescentis CH2 is safe for acute intake. Results suggested a hypolipidemic and weight reduction 
effect on prolong usage, indicating a potential for application in weight management and cardiovascular 
disease control. 
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INTRODUCTION 
 
Probiotics as key gut microbiome contribute functional 
genes that affect host physiology and health (Greenhalgh 
et al., 2016). Certain species of Lactic Acid Bacteria 
(LAB) and bifidobacteria are commonly used as 
probiotics because of their  well-known  beneficial  effects 

to host health (Goldin and Gorbach, 1992; Oakey et al., 
1995; O’Bryan et al., 2013). Studies have shown that 
probiotics can stimulate the immune system, decrease 
serum cholesterol, alleviate lactose intolerance, control 
infections, act as antibiotics, suppress tumors and protect  
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against colon/bladder cancer (Bordoni et al., 2013; Di 
Gioia et al., 2014; Ejtahed et al., 2011; Isolauri et al., 
2012; Scheinbach, 1998). The antiviral activity of 
Bifidobacterium adolescentis was also reported (Cha et 
al., 2012; Kim et al., 2014). Bifidobacterium species are 
among the most widely used and studied probiotic 
microorganisms. Bifidobacterium species predominance 
in the gut is reported to be due to their possession of 
large number of genes required for the degradation and 
use of a wide range of carbohydrates, outnumbering what 
is found in other gut microbes (Milani et al., 2014, 2016; 
O’Callaghan and van Sinderen, 2016). Species of 
bifidobacteria considered as probiotics include: 
Bifidobacterium infantis, B. adolescentis, Bifidobacterium 
animalis subsp animalis, Bifidobacterium animalis subsp 
lactis, Bifidobacterium bifidum, Bifidobacterium longum, 
and Bifidobacterium breve (Fijan, 2014). 

In vivo animal toxicity studies of probiotics at a dose 
relative to the anticipated intake provide suitable 
evidence of safety. Absence of observable harmful effect 
in acute toxicity test for a probiotic strain is considered a 
good indication of the possible safety of the strain for 
human consumption, although human studies are 
necessary before final application in human. In 
toxicological studies, abnormalities in animal weights, 
concentrations of blood biochemical parameters, 
organ/body weight ratios, and histopathology of relevant 
tissues are some biomarkers that underline evidence of 
negative impact of a consumed substance. For instance, 
a high level of total cholesterol and triglycerides indicate 
hyperlipidemia, a metabolic syndrome and risk factor in 
coronary heart disease (Dhingra et al., 2014; Kolovou et 
al., 2005). 

Live microorganisms, such as probiotics, are often 
dosed through a carrier. Dairy products are recognized 
as ideal vehicle for delivering probiotic bacteria to the 
human gastrointestinal tract (Homayouni et al., 2012). 
Yogurt is one of the most popular fermented dairy 
products known for centuries to have universal 
acceptance in terms of nutritional and health benefits. It is 
considered as a healthy food due to its high digestibility 
and bioavailability of nutrients (Yadav et al., 2015). 
Though researchers previously reported that ingestion of 
some Bifidobacterium strains caused no observable 
harmful effects in animals (Chenoll et al., 2011; Mohan et 
al., 2006; Odamaki et al., 2007; Salazar et al., 2011; Xiao 
et al., 2006) and European Food Safety Authority (2017) 
recognized B. adolescentis as presumptively safe, it is 
still needful to ensure the safety of any probiotic 
microorganism prior to its application in product 
development. Continuous surveillance is also necessary 
given the fact that most probiotic in vivo effects are strain 
specific and that microbial genetic change is always a 
possibility. The objective of this study was to evaluate the 
in vivo physiological effects of an isolated strain of B. 
adolescentis proposed to be used as a probiotic agent, in 
experimental rats, using yogurt as the delivery vehicle.  

 
 
 
 
MATERIALS AND METHODS 
 

Bacterial strain and growth condition 
 

B. adolescentis strain, designated B. adolescentis CH2, was 
isolated from chicken (Gallus gallus domesticus). Its identification 
and probiotic properties investigations were previously reported 
(Onyibe et al., 2013a, b). B. adolescentis CH2 was cultivated by 
growing in De Man Rogosa and Sharpe (MRS) medium (Oxoid) 
adjusted to pH 5.8 – 6.4 and supplemented with 0.05% L-cysteine 
hydrochloride. Culture was incubated anaerobically at 37°C for 48 h 
in Oxoid anaerobic jar system with Oxoid AnaeroGen: O2 below 
1%, and CO2 between 9 - 13%. 
 
 

Yoghurt and fortified (probiotic) yoghurt production 
 

Production of yogurt and B. adolescentis CH2-yogurt (fortified 
yogurt/probiotic yogurt) was by the modified method of Heller 
(2001). Two hundred and ten grams (210 g) of milk powder and 40 
g of granulated sugar were dissolved in 1-L sterile distilled water, 
pasteurized at 95°C for 10 min, cooled to 44°C and inoculated with 
yogurt starter culture - S. thermophilus, L. bulgaricus and L. 
acidophilus (Yogomet, Germany). Cooled pasteurized inoculated 
milk was distributed into 500-mL flasks after thorough mixing with 
magnetic stirrer. Flasks and contents were incubated in a water 
bath at 42-43°C. The pH was monitored until pH dropped to 4.5. 
Produced yogurt was pasteurized at 85°C for 15 min and 
refrigerated overnight. Pasteurized yogurt was subsequently 
divided into two and one portion was inoculated with B. 
adolescentis CH2 culture as an adjunct to produce the B. 
adolescentis CH2-yogurt (fortified yogurt/probiotic yogurt). Samples 
were stored refrigerated prior to use. 
 
 

In vivo safety and physiological effect study in rats 
 

Thirty-six two weeks old female albino rats were obtained from the 
Animal Facility of the College of Medicine, University of Lagos 
Teaching Hospital, Lagos, Nigeria. Animal handling procedure was 
in accordance with the U.S government principles for the utilization 
and care of vertebrate animals in testing, research, and training 
(National Academy of Sciences, 2011). The animals were 
maintained and housed in cages at room temperature (28 ± 3°C). 
They were fed with standard rodent diet and water ad libitum, and 
allowed to acclimatize for 2 weeks. After acclimatization, rats were 
randomly divided into three groups of 12 rats: group one (control) 
were given standard diet and water daily; group two (yogurt group) 
were given standard diet, water and daily oral dose of 0.5 ml yogurt; 
while group three (B. adolenscentis-yogurt/probiotic yogurt group) 
were given standard diet, water, and daily oral dose of 0.5 ml yogurt 
containing approximately 7.2 x 106 cfu/ml B. adolenscentis, 
representing an intake of about 3.6 x 106 cfu B. adolescentis per 
animal per day. This administered intake was based on the 
recommended viability of ≥ 106 cfu probiotic culture. Applying the 
uncertainty factor of 100-fold (10-fold corrections for species 
differences and 10-fold corrections for human variability), this 
amounted to an intake of 2.48 x 105/kg body weight/day which is 
equivalent to 1.74 x 107 per day for an average 70 kg human. The 
B. adolenscentis dosage was not adjusted for body weight 
throughout the study period. Yogurt and B. adolenscentis fortified 
yogurt were supplied biweekly to ensure freshness and culture 
viability. All animals in each cage were administered the same dose 
daily by the orogastric feeding tube for four weeks. 

Rats were monitored daily for weight and physical appearance 
throughout the study. Body weight and feed intake were recorded 
daily. B. adolescentis CH2 acute toxicity was assessed by evaluating 
the   rat   development   and   organs,   and   by    analyzing    blood  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=26019554
https://www.researchgate.net/scientific-contributions/10880868_Dinesh_Dhingra


 
 
 
 

 
 

Figure 1. Average feed intake. 

 
 

 

 
 

Figure 2. Average body weight.  

 
 
 
concentrations of some relevant biochemical compounds. The 
results obtained for the treated (B. adolescentis-yogurt) group were 
compared with results for the control and yogurt groups. For 
evaluation of organs conditions and functions, three rats from each 
group were sacrificed weekly by cervical dislocation under 
anesthesia. Their blood samples were collected, transferred into 
lithium heparin bottle, and centrifuged for 15 min to obtain plasma. 
Plasma concentrations of glucose, albumin, bilirubin, total protein, 
total cholesterol, high density lipoprotein-cholesterol, triglycerides, 
urea, and creatinine were determined using BIOLABO reagent kits, 
while Randox reagent kit was used for aspartate aminotransferase 
determination. Assays were carried out following the commercial 
kits’ instructions. The weight of organ was recorded weekly. 
 
 
Histopathology 
 

Histopathological evaluation of dissected rat’s kidney and liver were 
performed at week 3 and 4. The liver and kidney tissues were 
processed and embedded in paraffin. Sections were cut, stained 
using hematoxylin and eosin method, and subsequently viewed 
under the microscope. 
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Figure 3. Average Liver-Body weight ratio. Bars with different 
letters in the same week are significantly different (P<0.05). 

 
 
 
Statistical analysis 
 
Data obtained were statistically analyzed by one-way ANOVA with 
multiple comparisons using graph pad prism 6.0. A P value less 
than 0.05 (P<0.05) was considered significant. 

 
 
RESULTS 
 
No incidence of animal mortality was recorded in any 
group. There was no significant difference in feed intake 
among the groups throughout the period of investigation 
(Figure 1). Results indicate no statistical significant 
difference in rats development and body weight in all 
groups up to day 15 of treatment. There was a reduction 
(P<0.05) in body weight gain of the B. adolescentis-
yogurt (probiotic yogurt) group from week 3 of 
administration, while the body weights of the control and 
yogurt groups were increased (Figure 2). 

There was no significant difference (P>0.05) in the 
average organ/body ratios of the liver, heart, lung, and 
spleen between the B. adolescentis-yogurt and yogurt 
groups, and with each group compared with the control at 
week 4 (Figures 3 to 6). Evidence obtained from results 
inferred that there was no significant difference (P>0.05) 
in the average organ/body weight ratio of the lung and 
liver of the B. adolescentis-yogurt and yogurt groups 
compared with the control group at week 1, 3, and 4 of 
administration. The average lung/body weight ratio and 
liver/body weight ratio for B. adolescentis-yogurt and 
yogurt groups indicated no significant difference over the 
four weeks including week 2 of intake. However, results 
of the average liver/body and lung/body weight ratios of 
the control group at week 2 compared to the yogurt and 
B. adolescentis-yogurt groups showed significant 
difference. 

Figure 7 represent the average brain/body weight 
ration. When compared with the control group, a 
significant difference was detected in the average 
brain/body weight ratio  (P<0.05)  of  the  B. adolescentis- 

 

W
e
e
k
 1

W
e
e
k
 2

W
e
e
k
 3

W
e
e
k
 4

0

5 0

1 0 0

1 5 0

2 0 0

2 5 0

F e e d  In ta k e

g
r
a

m

C o n tro l

P ro b io t ic  y o g u rt

Y o g u rt

 

W
e
e
k
 1

W
e
e
k
 2

W
e
e
k
 3

W
e
e
k
 4

1 2 0

1 4 0

1 6 0

1 8 0

2 0 0

B o d y  w t

g
r
a

m

C o n tro l

P ro b io t ic  y o g u rt

Y o g u rt

 

o
r
g

a
n

/b
o

d
y

 r
a

ti
o

W
e
e
k
 1

W
e
e
k
 2

W
e
e
k
 3

W
e
e
k
 4

0 .0 0

0 .0 1

0 .0 2

0 .0 3

0 .0 4

0 .0 5

C o n tro l

P ro b io t ic  y o g u rt

Y o g u rt

L iv e r

a

a
a

b

a a
a

a
a

a

a

a



198          Afr. J. Microbiol. Res. 
 
 
 

 
 

Figure 4. Average Lung-Body weight ratio. Bars with different 
letters in the same week are significantly different (P<0.05). 
 
 
 

 
 

Figure 5. Average Heart-Body weight ratio. Bars with different 
letters in the same week are significantly different (P<0.05). 

 
 
 

 
 

Figure 6. Average Spleen-Body weight ratio. Bars with different 
letters in the same week are significantly different (P<0.05). 

 
 
 

yogurt and the yogurt group throughout the four weeks of 
administration  except   at   week   2.   We   observed   no  

 
 
 
 

 
 

Figure 7. Average Brain-Body weight ratio. Bars with different 
letters in the same week are significantly different (P<0.05). 
 
 
 

 
 

Figure 8. Average Kidney-body weight ratio. Bars with different 
letters in the same week are significantly different (P<0.05).  
 
 
 

significant difference in the brain/body weight ratio 
between the B. adolescentis-yogurt and the yogurt group 
from weeks 1 to 4. However, the organ/body weight ratio 
of the brain for the B. adolescentis-yogurt and the yogurt 
group were significantly higher (P<0.05) compared to the 
control group in weeks 1, 3, and 4 of investigation. The 
brain/body weight ratio at week 4 was 0.0082, 0.0101, 
and 0.0093 for the control, B. adolescentis-yogurt, and 
yogurt group respectively. There was no significant 
difference (P≥0.05) in the organ/body weight ratio values 
of the kidney in the three groups from week 1-2. 
However, values were significantly higher (P=0.001) in 
the yogurt and probiotic yogurt group in week 4 (Figure 8).  

As illustrated in Figures 9 to 14, there were no 
significant statistical differences (P>0.05) in the average 
blood concentrations of Aspartate aminotransferase 
(AST), Glucose, Total protein, Albumin, Bilirubin, and 
Urea between the B. adolescentis-yogurt and yogurt 
groups as well as with each group compared to the 
control group throughout the study period. The blood 
plasma  level   of   triglycerides   was   lower   for   the   B.  
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Figure 9. Average aspartate aminotransferase concentration. 
Bars with different letters in the same week are significantly 
different (P<0.05). 

 
 
 

 
 

Figure 10. Average concentration of glucose. Bars with different 
letters in the same week are significantly different (P<0.05). 

 
 
 

 
 

Figure 11. Average concentration of total protein. Bars with 
different letters in the same week are significantly different 
(P<0.05). 
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Figure 12. Average albumin concentration. Bars with different 
letters in the same week are significantly different (P<0.05). 

 
 
 

 
 

Figure 13. Average bilirubin concentration. Bars with different 
letters in the same week are significantly different (P<0.05). 
 
 
 

 
 

Figure 14. Average Urea concentration. Bars with different 
letters in the same week are significantly different (P<0.05). 

 
 
 

adolescentis-yogurt group than for the control and  yogurt  
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Figure 15. Average concentration of triglyceride. Bars with different 
letters in the same week are significantly different (P<0.05). 
 
 
 

 
 
Figure 16. Average total cholesterol concentration. Bars with 
different letters in the same week are significantly different 
(P<0.05). 
 
 
 

groups at week 2, 3, and 4 (Figure 15). The value for the 
average concentration of total cholesterol in B. 
adolescentis-yogurt group was lower compared to the 
control group and yogurt group by week 4 of 
administration (Figure 16).  

Following the four weeks intake of B. adolescentis CH2-
yogurt, the blood concentration of creatinine for the B. 
adolescentis-yogurt group was significantly lower 
(P=0.0001) compared to the control group and yogurt 
group by week 4 as shown in Figure 17. The average 
high-density lipoprotein-cholesterol concentration in the 
B. adolescentis-yogurt animals did not reveal a significant 
difference when compared against its values in the 
control group at week 1 and 3, and with yogurt group at 
week 2 and 3. By week 4 of the investigation, the 
concentration   was   reduced   in   B. adolescentis-yogurt  

 
 
 
 

 
 

Figure 17. Average creatinine concentration. Bars with different 
letters are significantly different (P<0.05). 
 
 
 

 
 

Figure 18. Average High-density lipoprotein-cholesterol 
concentration. Bars with different letters are significantly different 
(P<0.05). 
 
 
 

animals when compared with the control and yogurt 
animals (Figure 18). 

As presented in Figures 19 and 20, the administered B. 
adolescentis CH2-yogurt did not result in any 
abnormalities in animal kidney or liver. The 
histopathological examination of kidney for all groups did 
not detect any abnormalities (Figures 19). The liver 
histological section for the control and B. adolescentis-
yogurt did not reveal any difference between the tested 
group (B. adolescentis-yogurt) and the control group, 
while the liver histopathological examination for yogurt 
group showed sinusoidal congestion (Figure 20). 
 
 

DISCUSSION 
 

B. adolescentis enjoy the GRAS (Generally Regarded As 
Safe) and presumptively safe species for human and 
animal consumption status (FAO/WHO, 2006; European 
Food Safety Authority, 2017). Past researches have  also  
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Figure 19. Histological section of kidney.  
 
 
 

 
 

Figure 20. Histological section of liver.  
 
 
 

documented the safety of B. adolescentis and other 
Bifidobacteriun species (Munoz et al., 2011; Patole et al., 
2016; Salazar et al., 2011). Despite the B. adolescentis 
safe for consumption status, it is important that new 
isolates be confirmed safe before application as probiotic 
agents in animals and human. Some microbial 

characteristics or effects are strain specific. Moreover, 
continuous surveillance of probiotic microorganisms is 
necessary to continuously guarantee consumer safety. In 
this in vivo study we evaluated the effect of B. 
adolescentis CH2 dose on female albino rats by 
comparing the results obtained for B. adolescentis-yogurt  

 

CONTROL x400 

Histological section of 
kidney shows 

Normocellular glomerular 
tufts displayed on a 

background interstitium 
containing renal tubules 

and blood vessels. No 
necrosis, inflammation or 

haemorrhage seen.  

PROBIOTIC YOGURT X400 

 Histological section of 
kidney shows Normocellular 
glomerular tufts displayed 

on a background interstitium 
containing renal tubules and 
blood vessels. No necrosis, 

inflammation or 
haemorrhage seen.  

YOGURT X400 

Histological section of kidney 
shows Normocellular 

glomerular tufts displayed on 
a background interstitium 

containing renal tubules and 
blood vessels. No necrosis, 

inflammation or haemorrhage 
seen.  

 

CONTROL x400 

Histological section of liver 
show preservation of 
hepatic architecture. 

sinusoids not congested. No 
areas of necrosis, 
haemorrhage or 

inflammation. No 
intracellular inclusions.   

B. adolescentis-YOGURT X400 

 Histological section of liver 
show preservation of hepatic 

architecture. sinusoids not 
congested. No areas of 

necrosis, haemorrhage or 
inflammation. No intracellular 

inclusions.  

YOGURT X400 

Histological section of liver 
showed mild sinusoidal 

congestion. Hepatic 
sinusoids  engorged with 

blood. 
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group with that obtained for the yoghurt and control 
groups. 
 
 
Effect of Bifidobacterium adolescentis CH2 on feed 
intake and body weight 
 
There was no statistical significant difference in all groups 
for feed intake rate throughout the study period. Results 
up to week 2 (day 15) of investigation showed 
comparable growth for all groups. At week 3 and 4, 
despite the evidence of no significant difference in feed 
intake for all groups during the investigation period of four 
weeks, there was a significant reduction in average body 
weight for the B. adolescentis-yogurt group when 
compared with the average body weight of the control 
group. While the control and yoghurt group average 
weights increased from 145 g (week 1) to 179.167 g 
(week 4) and 141.458 g (week 1) to 164.167 g (week 4) 
respectively, the B. adolescentis-yogurt group average 
weight increased from 148.958 g (week 1) to 159.167 g 
(week 2) and subsequently decreased to145.833 g at 
week 4. This is an indication that while acute intake of B. 
adolescentis CH2 at the applied dose of 2.48 x 10

5
/kg 

body weight/day did not affect animal weight, chronic 
(prolonged) intake may lead to weight reduction. An et al. 
(2011), in a study with male Sprague Dawley rats, also 
reported lower body weight in group fed high fat diet 
(HFD) and bifidobactia than the group fed HFD without 
bifidobacteria, even though the two groups had no 
significant difference in caloric consumption values. They 
concluded that the Bifidobacterium species (B. 
pseudocatenulatum SPM 1204, B. longum SPM 1205, 
and B. longum SPM 1207) possessed antiobesity 
potentials. B. adolescentis ability to reduce body weight 
was previously documented (Chen et al., 2012; Lim and 
Kim, 2017). 
 
 
Effect of Bifidobacterium adolescentis CH2 on organ-
body weight ratio 
 
An important requirement in toxicological experiments is 
the evaluation of the effects of a substance on specific 
organs. Effect on organ weight and the ratio of the organ 
weight to body weight in toxicology studies is an 
important indicator for identification of potentially harmful 
effects of a substance. This investigation did not establish 
any important significant difference in the organ-body 
ratio of the liver, lung, heart, and spleen of the B. 
adolescentis-yogurt and yogurt groups, as well as the B. 
adolescentis-yogurt group compared with the control 
group. This is an indication that the B. adolescentis CH2 
fortified yogurt exerted no toxicology effect on these 
organs of the albino rats. 

There was no significant difference in the average 
brain-body ratio between the  B. adolescentis-yogurt  and  

 
 
 
 
the yogurt group throughout the four weeks of study. 
However, the average organ/body ratio of the brain of the 
B. adolescentis-yogurt and the yogurt groups were higher 
compared to the control group over the 4 weeks of 
administration (Figure 7), indicating that this is not 
attributable to the administered B. adolescentis CH2 
strain, since the recorded difference also occurred in the 
yogurt group. The differences in the brain-body weight 
ratios of the B. adolescentis-yogurt and yogurt groups 
when compared with the control are likely results of the 
lower body weights (Figure 2) of the B. adolescentis-
yogurt and yogurt group animals. Differences in body 
weights occur and affect organ-body ratios. Long et al. 
(1998) reported that brain weight has low variability 
compared with other organs which may impact on brain-
body ratio.  

There was no significant difference (P≥0.05) in the 
organ/body ratio value of the kidney in the three groups 
from week 1-2, but the value increased in the B. 
adolescentis CH2-yogurt and yogurt groups in week 4. At 
the end of four weeks administration of yogurt and the B. 
adolescentis CH2-yogurt, the average kidney/body weight 
rations differed among the groups. The average 
kidney/body weight ration for the B. adolescentis CH2-
yogurt group increased from 0.0079 at week 1 to 0.0090 
at week 4, while the control and yogurt groups decreased 
from 0.0079 to 0.0065 and 0.0078 to 0.0077 respectively. 
However, the kidney histology of the B. adolescentis CH2-
yogurt group at week 3 and 4 revealed no abnormality. 
The significant increase in B. adolescentis-yogurt rats’ 
kidney/body weight ratio in week 4 is likely due to the low 
body weight of the animals in the B. adolescentis-yogurt 
group during the period. Effect of variations in results of 
organ weights and organ-body weight ratios have 
previously been reported (Bailey et al., 2004; Long et al., 
1998; Piao et al., 2013). 
 
 
Effect of Bifidobacterium adolescentis CH2 on rat 
kidney and liver histology 
 
The histopathological analysis of kidney for all groups at 
week 3 (Figure 19) and week 4 (result not shown) were 
normal, indicating absence of any negative effect of 
treatment. There was no necrosis, inflammation or 
haemorrhage in the control, B. adolescentis-yogurt, and 
yogurt groups.  

Histological section of liver for the control and B. 
adolescentis-yogurt groups at week 3 (Figure 20) and 
week 4 (result not shown) revealed preservation of 
hepatic architecture. There were no intracellular 
inclusions, sinusoids congestion, haemorrhage or 
inflammation, and no areas of necrosis. However, the 
analyzed histological sections for animals in the yogurt 
group showed mild sinusoidal congestion at week 3 
(Figure 20) and steatosis, revealing hepatocytes with 
intracellular accumulations of large clear  fat  vacuoles  at  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Piao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23723565


 
 
 
 
week 4 (result not shown). This observed difference in 
the liver of the yogurt group compared to the control 
group may have resulted from the daily consumption of 
yogurt by the animals. The absence of this same effect in 
the B. adolescentis-yogurt group, even though animals in 
this group received the same daily intake of yogurt as 
those in the yogurt group, may be due to a hypolipidemic 
effect of the B. adolescentis CH2 strain, indicating that the 
probiotic strain repressed this probable yogurt effect and 
ameliorated the fatty liver symptom. B. adolescentis 
CGMCC 15058 was reported to relieve increased serum 
and liver alanine aminotransferase and 
lipopolysaccharide-binding protein in rat in an induced 
acute liver injury condition (Li et al., 2019). According to 
Li et al. (2019), their studied B. adolescentis CGMCC 
15058 protected the induced rats against liver damage 
and failure. 

The results of kidney and liver histopathology 
confirmed that the four weeks B. adolescentis CH2-yogurt 
consumption had no harmful effects on the albino female 
rats liver and kidney. 
 
 
Effect of Bifidobacterium adolescentis CH2 on rat 
blood biochemistry 
 
Exposure of an animal to toxicity reflects in the blood 
biochemistry which usually results from effect of the 
substance on the organ and its functions. Authors agree 
that high level of some blood biochemical biomarkers can 
indicate metabolic organ failure and inefficient 
performance due to inflammation, infection, damage, or 
injury (Lee, 2011; Kumar et al., 2013). The results of 
clinical parameters for liver function tested- Albumin, 
Bilirubin, Aspartate aminotransferase (AST), Total 
protein- showed no significance difference in 
concentrations between the experimental groups. This 
showed that the administered B. adolescentis CH2-yogurt 
did not alter the functionality of the liver of the 
experimental animals. The average blood concentrations 
of glucose, total protein, and urea of rats in the B. 
adolescentis-yogurt and yogurt groups compared 
favorably with the control group. 

Creatinine and urea levels in the blood of animals are 
kidney functions tests. Creatinine, a waste product from 
normal muscle metabolism is easily filtered out of the 
blood by well-functioning kidneys which stabilize its 
concentration in the bloodstream.  

High blood levels of urea or creatinine is an indication 
of malfunctioning kidney and/or kidney failure or damage 
in animals. The results of creatinine and urea analysis 
indicated that the functionality of the kidney in the 
experimental rats was not affected negatively by the B. 
adolescentis CH2-yogurt. While the urea values did not 
vary significantly in all groups over the four weeks of 
evaluation, the creatinine level in the B. adolescentis-
yogurt    group    was    significantly    lower     (P=0.0001)  
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compared to the control group and yogurt group by week 
4 of administration (Figure 17).  

Authors previously documented triglyceride, cholesterol, 
and lipid lowering activities of some Bifidobacterium 
species and strains (An et al., 2011; Tsai et al., 2014). 
Lim and Kim (2017) noted that oral administration of B. 
adolescentis IM38 lowered high fat diet-induced 
lipopolysaccharide levels in blood and colonic fluid of 
mice, with subsequent inhibition of body and epididymal 
fat weight gain. In an attempt to correct the lipoprotein 
imbalance found in the blood of children with 
dyslipidemia, Guardamagna et al. (2014) examined the 
effects of a probiotic which contained three 
Bifidobacterium strains. Their results established a 
decrease in total cholesterol and low-density lipoprotein 
cholesterol. Experiments using mice also confirmed the 
ability of Bifidobacterium breve B-3 in administered skim 
milk to reduce the accumulation of epididymal fat and 
improve total cholesterol level (Kondo et al., 2010). 

This study established lower average concentrations of 
triglycerides and total cholesterol in rats fed with B. 
adolescentis CH2-yogurt compared with the control group 
at week 4 of the study.  

The blood concentration of triglycerides decreased 
from 0.51 mmol/L in week 1 to 0.35 mmol/L by week 4 in 
B. adolescentis-yogurt group, slightly decreased from 
0.45 to 0.38 mmol/L in control group, while it slightly 
increased in yogurt group from 0.40 to 0.45 mmol/L. At 
week 4 the average blood content of total cholesterol 
(mmol/L) in control group was 1.81, B. adolescentis-
yogurt group 1.60, and yogurt group 1.75. The 
hypolipidemic effect potential of B. adolescentis CH2 will 
be investigated further to explore its possible use as a 
biotherapeutic.  

Furthermore, animals in the B. adolescentis CH2-yogurt 
treatment group recorded lower average weight 
compared to the other groups (Figure 2), showing that B. 
adolescentis CH2 or B. adolescentis CH2-yogurt could be 
an agent for weight management. 
 
 
Conclusion 
 
The study findings suggest that B. adolescentis CH2 is a 
toxicologically safe probiotic for acute intake. Short-term 
consumption of B. adolescentis CH2 supplemented yogurt 
revealed no undesirable effect. A hypolipidemic activity 
and weight reduction effect was observed at week four of 
daily consumption of B. adolescentis CH2, suggesting 
that B. adolescentis CH2 may have a potential for 
application in weight management and cardiovascular 
disease control. 
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