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SUMMARY

Thirty adult male Albino rats were used in this study, divided equally into 6
groups. The first group was fed on basal ration (as a control). The second group was
fed on basal ration with cream. Each of the remaining 4 groups was fed on basal
ration and the prepared probiotic-cream fermented with Lactobacillus acidophilus,
Bifidobacterium bifidium, Lactobacillus casei and the mixture of all at a ratio of
1:1:1. Blood samples were taken at 15, 30, and 45 days of feeding intervals for the
determination of blood lipids content. Fecal samples were collected on 15, 30 and 45
days post feeding for microbiological analyses.

Total cholesterol, low density lipoprotein (LDL) cholesterol, total lipids and
triglycerides were significantly increased for the non-probiotic cream compared to
control group. In probiotic cream treatments, all of the previously mentioned traits
were significantly reduced with variable magnitudes compared with non-probiotic
cream, where L. casei and the mixture of the three strains were superior in their
effect. High density lipoprotein (HDL) cholesterol was significantly increased in each
of the probiotic cream treatments compared to the non-probiotic cream with variable
differences. Values of the studied traits were relatively increased as the feeding
intervals prolonged with some noticeable quantified differences within first and
second durations. Post 45 days feeding, inclusion L. casei or mixture of the three
probiotic strains to cream obviously reduced blood plasma lipids in rats, followed by
B. bifidum and L. acidophilus bacteria.

Microbial fecal analysis indicated significant drastic decreases in the population
of staphylococci and total coliforms for the probiotic cream treatments compared to
the non-probiotic cream and the control groups as well, where the highest effect was
recorded for L. casei and the mixture of the three probiotic strains. Such pathogenic
microorganisms decreased as feeding intervals increased for the probiotic cream
treatments. It could be concluded that inclusion probiotic bacteria in the cream
(especially L. casei or mixture of three strains as a ratio 1:1:1) alleviate the harmful
effects results in fed non-probiotic cream alone and create healthy beneficial effect.
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INTRODUCTION
Probiotics are dietary supplements containing potentially beneficial bacteria

which are successfully used for creating health benefits. Lactic acid bacteria (LAB)
are the most common type of probiotic bacteria. Among the probiotic popular
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potential medicinal functions in dietary healthy food and dairy products are:-
Maintaining normal intestinal microflora with a self reestablishing probiotic bacteria
(Fooks et al., 1999). Probiotic bacterial cultures are claims to strength the immunity
system to combat allergies, excessive alcohol intake, stress, exposure to toxic
substances and other diseases (Sanders.,2000 and Nichols.,2007) reduction of lactose
intolerant (Jiang et al., 1996) lowering blood pressure (Sanders, 2000) prevention of
acute & travelers diarrhea (Reid, 2003) reduce serum cholesterol (Kailasapathy and
Rybka ., 1997) prevent colon cancer by exerting anti-carcinogenic effect (Coakley et
al.,2003) eliminate residual effect of antibiotic treatments Hiliobacter pylori (Kocian,
1994) reduce inflammation due to the regulation of cytokine functions (Reid et al.,
2003) improve mineral absorption (Famularo et al., 2005) prevent harmful bacterial
growth under stress (Hitti, 2006) improve some symptoms of irritable bowel
syndrome in women in a recent study (Whorwell ez al., 2006) and ulcerative colitis
(Guyonnet et al., 2007). All of such effect can be only attributed to the strains tested
not to the species, nor to the whole group of LAB or other properties.

Cholesterol is found in lipid fractions in 3 forms (Lacroix et al., 1973): free in the
fat, bound to the lipoprotein of the fat globules, and as the cholesterol (Jenness and
Patton, 1959). However at least 95% of the cholesterol in dairy products is in the first
two forms (Deman, 1964).

Animal studies have demonstrated the efficiency of a range of LAB to be able to
lower serum cholesterol levels, presumably by breaking down bile in the gut, thus
inhibiting its re-absorption (which enters the blood as cholesterol). Some, but not all
human trials have shown that dairy foods fermented with specific LAB can produce
modest reductions in total LDL cholesterol levels in those with normal levels to begin
with. However, reduces the incidence of cardiovascular disease. Modification of
diets, such as supplementation of diet with fermented dairy products or lactic acid
bacteria-containing dairy products is one way that serum cholesterol may be reduced

High fat milk is commonly used in many milk products which can elevate
cholesterol content in blood plasma, causing cardiovascular heart disease (CVD). So,
the target of this research is to find out the impact of some probiotic bacteria as L.
acedophilus, L. casei and B. bifidum and their mixture on total cholesterol, HDL
cholesterol, LDL cholesterol, total lipid and triglycerides content in rats blood plasma
fed with such probitic supplemented cream.

MATERIALS AND METHODS

Experiments were conducted for the sake of finding the impact of probiotic
supplements of cream (35% fat content) constituents using blood serum of adult male
albino rats.

Preparation of cream and probiotic cream:

Buffalo milk was separated in skim milk and cream, cream was diluted by skim
milk to reach 35% fat. Such prepared cream was heated at 72°C for 15 sec then
divided into 5 equal portions and cooled to the appropriate incubation temperature.
The 1% portion was cooled to 30°C for Lactobacillus casei., 2" portion was cooled to
37°C for Bifidobacterium bifidum and the 3™ portion was cooled to 37°C for
Lactobacillus acidophilus. Whereas, the 4™ portion was cooled to 35°C for the
mixture of the three previously mentioned strains as ratio of 1:1:1. Plus the non
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probiotic cream. The first three portions of the prepared cream were inoculated with
each of the previously mentioned strains at 3% as a starter. This ratio was a result of
pilot sensory evaluation which proved that using probiotic strains inoculation level of
3% for sour cream (35% fat) was more acceptable than 1.5 and 5% levels. Such
cream patches were stored in the refrigerator freezer at -18+2°C in sealed tubes for
daily feeding. Before feeding, rats sample were kept in the refrigerator for 12 hours at
7+1°C. The microbiological media used in this study were ready made and supplied
from Oxoid Division, Oxoid Ltd, London.

Experimental animals and diets:

In vitro trials, using 30 adult male albino rats (120-150 BW) were obtained from
Faculty of Pharmacology, Cairo University. Animals were transported to laboratory
of Plant Protection Research Institute (room temperature 22+2°C), and caged
individually for two weeks acclimatization and fed on a basal ration and water. Rats
were divided into 6 groups. Thel® group served as the control (fed a basal ration), 2™
was fed on basal ration+ cream (non probiotic cream), the 3™ was fed on basal ration
+cream with L. acidophilus, the 4™ fed basal ration+ cream with B. bifidum, and
finally the 5™ was fed basal ration + cream with L. casei and last one fed basal
ration+mixture of the 3 previously mentioned probiotic bacterial strains as ratio
1:1:1.

Rats were daily fed ad libitum according to the above assigned presented
treatments, where the amount of cream was 0.5/100 g BW. The experimental
duration was 45 days.

Blood samples and determination of plasma lipids

Blood samples of rates were taken after 15, 30 and 45 days of feeding from eyes
vein in heparinized tubes to determine blood plasma lipids content. Total cholesterol
was determined enzymatically using commercially kits (Stanbio No 1010).
Triglycerides were analyzed according to Stanbio kits No 2100. The HDL cholesterol
was analyzed according to Stanbio kits No 0599, whereas, LDL cholesterol
determined according to polyvinyl sulfate method using Qumica Clinica Applicada
S.A.P.O. Box 20-E43870 AMPOSTA/Spain.. Total lipids were determined
colorimetrically where lipids react with sulfuric phosphoric acids and vanillin to form
a pink colored complex according to Zollner and Kirsch (1962).

Samples and microbiological analysis:

Samples were taken from fresh prepared probiotic cream and non- probiotic
cream and after 15, 30 and 45 days of storage on -18 £ 2°C to count the survival of
lactic acid bacteria (107) in probiotic cream and total bacterial count (10%) in the non-
probiotic cream.

The microbiological media used in this study were ready made from Oxoid
Division, Oxoid Ltd London. Microbiological analysis was conducted for L. casei
according to Vinderola and Reinheimer (2000). Whereas, B. bifidum enumerated
according to Dave and Shah (1996), using the modified MRS agar supplemented with
0.05% L. cysteine-HCL. The antibiotic mixture NPNL (Neomycin sulphate,
paramonycin sulphate, Nalidixic acid and lithium chloride) as a selective agent was
sterilized by filtration through 0.22 pm Millipore filter (Gellman Sci., England) then
added to the medium at a rate of 50 ml/L medium just before pouring the plates..
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L.cystein-HCL solution sterilized by filtration (0.05% final concentration) was also
added. The plates were anaerobically incubated at 37°C for 48 hrs, using anaerogen
sachets. L. acidophilus count was determined according to Dave and Shah (1996)
using MRS-Salccin agar. The plates were incubated at 37°C for 48 hrs. Total
bacterial count was determined as described by the American Public Health
Association APHA (1992).

Stool samples and fecal analysis:

Fecal samples were collected at 15, 30 and 45 post feeding duration days in
separate sterile tubes for microbiological analyses, and then placed into anaerobic
jars. Microbiological analysis was conducted for staphylococci and coliform the
group within an hour after collection. Coliform was determined according to Marshal
(1992) and Staphylococci according to Baird-Parker (1962)

Statistical Analysis

Data were statistically analyzed using General Linear Model procedure of SAS®
Program (1996) according to the following model:

Yijk =u + Ti + FDJ + TFD[_] + eijk

Where Yijk = The observation, u = General mean, T; = Fixed effect of i probiotic
treatments, i = 1, 2, ....6, FD; = Fixed effect of jth feeding duration time (j= 15, 30
and 45 days), TFD;; = the fixed effect of interaction between probiotic treatments and
feeding duration time, and eijk = Error of the model. Significance of the differences in

the results was tested by Duncan’s New Multiple Range Test (Duncan, 1955).
RESULTS AND DISCUSSION

Blood plasma lipids:
Total cholesterol:

Rats fed on non-probiotic cream+basal ration had significantly (P<0.001) the
highest total cholesterol content as compared with those fed on basal ration at
different feeding duration studied (Table 1). It is well noticed that as the feeding
duration period increased from 15 to 30 and up to 45 days total cholesterol
substantially increased in blood plasma rats. Such increase varies according to the
type of the probiotic strain inclusion in the prepared cream and the non probiotic
cream as well. The respective increase in total cholesterol content through feeding
duration from 15-45 days period was 8.1, 11.4, 15.8, 20.4% for L. casei; mixture of
L. acidophilus+B. Bifidum+L. casei (1:1:1); B. Bifidum; L. acidophilus cream and
33.2% for the non probiotic cream with significant differences (Tablel).

After 45 days of feeding, results revealed that cream supplemented with L. casei
was the best in terms of reducing total cholesterol by 28.41%, followed by 25.73,
21.60 and 19.60% for mixture of three strains, B. bifidum and L. acidophilus,
respectively compared to non probiotic cream, with significant differences. Such
results agreed with those of Thompson and Rochelle (1982), Dora and Gibson (2000)
and Zommara et al. (2006).
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Table 1. Effect of probiotic bacteria during different feeding durations on blood

plasma lipids
Feedin Total .
Treatments duratio%l Cholesterol HDL LDL "l.“o.t al Trl.-
(days) lipids glycerides
(mg/dl)
Basal ration (BR) 15 127.68' 50.148 41.84% 93.24' 9282
30 129.84% 51525 41.72% 94468 93.26/
45 130.60°% 51.74%8 42.38% 95228  9540M
BR +cream 15 150.20°  45.66" 46.22° 100.40" 111.22¢
30 183.22"  46.02" 50.24* 136.86" 135.40°
45 199.80* 47.06" 53.74* 185.22* 141.24°
BR+L.acidophilus cream 15 133427 5534 39208 98207 95.60"
30 144.48" 5920 40.80°® 106.36® 100.84
45 160.64°  56.38%"  43.24% 130.62° 118.46°
BR+B.bifidum cream 15 13520"  54.127 38.94" 99.36¢'  94.00%
30 142.58"  57.00°% 38.62" 111.40° 98.408
45 156.647  59.20" 43.00° 137.28" 117.22°
BR+L.casei cream 15 132.50%% 58.20°9 37760  95.94%  90.06"
30 136.62"  62.24* 39.60™" 102.52" 94.18
45 143.04"  63.80* 39.74™" 111.16° 99.60™
BR-+Mixture of 3 strains 15 133207 54507 39.18%" 96.20™ 91.80%
30 139.625  64.40° 39.34%"  108.64" 96.36"
45 148.40°  59.64° 41.10° 119.729 107.46°
Stander error +0.9 +0.7 +0.5 +0.8 +0.5
Significance
Treatments skskk kkk skskk sk skskk
Feeding duration skskok skkk skskk sk skskk
Interaction kkk kkk kskk kkk kskk

Mixture of 3 strains= L.acifophilus+B.bifidum+L.casei (1:1:1)
~bedyalues with different superscripts in the same column differ significantly (P<0.05).

" P<0.001.

After 45 days of feeding, results revealed that cream supplemented with L. casei

was the best in terms of reducing total cholesterol by 28.41%, followed by 25.73,
21.60 and 19.60% for mixture of three strains, B. bifidum and L. acidophilus,
respectively compared to non probiotic cream, with significant differences. Such
results agreed with those of Thompson and Rochelle (1982), Dora and Gibson (2000)
and Zommara et al. (2006).

The reason for the observed hypocholesterolemic effect is proposed to be related
to the applied bacterial culture in the prepared probiotic cream. Such probiotic
bacterial grow in the intestine, making cholesterol unavailable for absorption into the
circulatory system. In addition, supplemented cream with probiotic bacteria is more
likely seemed to be the practical way for reducing plasma cholesterol. The probiotic
bacteria may alter serum cholesterol by two proposed mechanisms: directly binding
dietary cholesterol into the small intestine before cholesterol can be absorbed into the
body (Gilliland et al., 1985 and Hosono and Tono-oka, 1995) and de-conjugating bile
acids to produce free bile acids (Gopal et al., 1996).
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High-density lipoprotein (HDL) cholesterol:

The HDL cholesterol results showed that any of the prepared probiotic cream
exerted significantly higher cont of HDL cholesterol than the non-probiotic cream
with variable magnitudes (Table 1). In such probiotic cream, after the first feeding
duration periods (15 days) L. casei cream supplementation was effective in
enhancing HDL cholesterol content values in blood plasma of the fed-rats, whereas
the mixture of the three strains-cream L. acifophilus+B. bifidum+L. casei improved
HDL cholesterol content after the second feeding duration (30 days).

After the 3™ feeding duration periods (45-days), cream supplemented with L.
casei recorded the better HDL cholesterol values (35.57%), followed by 26.73, 25.80,
19.81% for mixture of three strains (1:1:1), B. bifidum and L. acidophilus,
respectively compared with non-probiotic cream (Table 1). These results indicate the
superiority of L. casei cream among the other prepared probiotic cream. The obtained
results showed that HDL cholesterol content may control lipid metabolism by
removing free cholesterol from the peripheral cell, esterifying by removing it in the
neutral lipid core or by increase rate of triglyceride catabolism. The HDL cholesterol
may inhibit the uptake and degradation of LDL cholesterol competitively and the
LDL cholesterol receptor mediated pathway (Tietz, 1986).

Low-density lipoprotein (LDL) cholesterol:

It is clear from (Table 1) that non-probiotic cream induced higher LDL
cholesterol values as compared with the basal ration. After 15 day of feeding,
probiotic supplemented cream reduced the LDL cholesterol content compared to the
non-probiotic cream in a descending order as follow: L. casei probiotic cream, B.
bifidum cream, mixture of three strains (L. acifophilus+B. bifidum+L. casei) cream
then L. acidophilus with non-significant differences. Over the used probiotic bacteria,
feeding intervals caused significant effect on the serum LDL cholesterol in blood of
the fed-rats. The longest feeding duration (15-45 days) was significant in its effect on
LDL formation by 16.3% in non-probiotic cream group compared with 10.3, 10.4,
5.22 and 4.9% for the probiotic cream supplemented with L. acidophilus., B.
bifidum., L. casei, and their mix-cream, respectively.

Such results clarify the impact of probiotic bacteria in decreasing the harmful
LDL cholesterol in some of the dairy product as cream. The reduction of LDL
cholesterol in rat plasma may be due to the conversion of saturated fatty acids to
unsaturated fatty acids by the action of probiotic bacteria. Delzenne and Kok (2001)
reported the various factors. A possible mechanic involves the alteration of lipid
metabolism by short-chain fatty acids propionate was reported to inhibit fatty acid
synthetic in vitro, and acetate in a lipogenic substrate. =~ The obtained result was
comparable to those obtained by Keim et al. (1981), Agerholm et al. (2000), Usman
and Hosono (2000) and Zommara et al .(2006).

Total lipids:

Data in Table (1) represent the effect of the applied probiotic treatments on total
lipids of the fed-rats. Plasma total lipids contents of the blood plasma rats were
significantly affected by cream supplemented probiotic bacteria and the feeding
intervals. Regarding the impact of the prepared rations, the highest total lipids values
were noticed in the non-probiotic supplemented cream group compared with the
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basal ration at the studied different feeding durations, with significant differences. In
this respect supplemented cream with probiotic bacteria proved to be a successful
procedure as a source of energy for different metabolic processes where the body
may need triglyceride as a source of energy leading to decrease total lipids
concentration Gilliland er al. (1985). In spit of probiotic treatments, there was
substantial significant increase in total lipids content in feeding duration time (Table
1).

It is worth noting that total lipids varied among the applied probiotic bacteria and
their feeding intervals with interaction significant differences (Table 1). No
significant differences in total lipids were detected for the plain basal ration along the
feeding periods. However, the highest total lipids content (185.22mg/dl) was
cumulated with 100.40 mg/dl in rats blood plasma fed on basal ration with non
probiotic cream. Among the applied 4 probiotic cream supplementation, it is clear the
less increase in total lipids was noticed for L. casei (15.9%) then the mixture of
prebiotic (L.casei+b.bifidum+l.acidophilus) group (24.4%) in an almost even amount
during the two feeding intervals 15:30 and 30:45 days. Whereas L. acidophilus and
B. bifidum cause lower reduction which was about 33 and 38%, respectively during
the whole duration period (45 days), while the relatively higher increase of total
lipids occurred in the latest duration period (from 30 to 45 days) than the earlier
duration (15-30 days). This obtained result indicate that the activities of the tested
probiotic bacteria cream varied among each others and during the feeding intervals
in their impact on total lipids contents in rat blood plasma. Since probiotic cream
decreased the plasmalipids contents, a source of energy for different metabolic
processes, the body of rats may need Triglycerides as a source of energy leading to a
decrease in its concentration (Gilliand et al., 1985).

Triglycerides:

Triglycerides content in blood plasma rats was significantly (P<0.001) affected by
probiotic bacteria supplementation, feeding duration time and their interaction (Table
1). Upon comparing triglycerides content of the basic ration (92.82 — 95.42 mg/dl)
and the basal ration with non probiotic cream (111.22 - 141.24 mg/dl), it was clear
that the later treatment was higher in triglycerides content than the previous one
(Table 1).

Triglycerides contents varied significantly according to the probiotic bacteria
used with the basal ration of the prepared probiotic-cream. Triglycerides were ranged
from 90.06 -99.60, 91.80 -107.46, 94.00 -117.22 and 95.60 -118.46 mg/dl for L.
casei, mixture of three strains (L. casei+B. bifidum+L. acidophilus), B. bifidum and
L. acidophilus probiotic cream, respectively with significant differences (Table 1).

No differences were observed in triglycerides content for the feeding duration
periods of the basal ration of rats. However, feeding intervals of the prepared
probiotic cream patches showed substantial significant increase in the triglycerides
content as the feeding duration period increased from 15 to 30 and up to 45 days with
variable magnitudes according to the applied probiotic bacteria. Relatively higher
triglycerides formation was noticed for second feeding period (30 to 45 days) for B.
bifidum, L.acidophilus and the three mix strains (L.casei+B.bifidum+L.acidophilus)
cream. Whereas, the non probiotic cream was more active in increasing triglycerides
at the early feeding period of 30 days and equal reduction was noticed during each of
the two feeding intervals for L. casei probiotic cream (Table 1). Upon extended
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feeding period for 45 days, triglycerides were increased by 48.02, 24.15, 22.85, 12.62
and 4.38% in plasma rats fed the non probiotic cream, L. acidophilus, B. bifidum, the
mix three strain cream and L. casei cream, respectively compared with those fed
basal ration (Tablel). Such result proved the superiority of L. casei >mixture of
strains >B. bifidum >L. acidophilus cream. These results suggested that probiotic
bacterial cream could be administrated to reduce plasma triglyceride level in rats
blood. Such effect was more pronounced in the rats fed L. casei and mixture of the
three strains bacteria. The obtained results were in accordance with those of Jones et
al. (1985) and Usman & Hosono (1999).

Microbiological analysis:

Results in table (2) clarified that both the prepared probiotic cream and non
probiotic cream did not show any noticeable increase in probiotic bacteria and total
count respectively during along the storage periods at -18°C during 45-day

Table 2. Survival of lactic acid bacteria (107) in probiotic cream and total bacterial
count (10%) in the non- probiotic cream during storage period at -18 + 2°C

Storage periods (days)

Treatments Fresh 15 30 45
L. acidoplilus 33.40 33.00 33.25 35.00
B. bifidum 33.50 35.00 32.33 31.95
L. casei 47.5 48.35 49.75 50.75
Mixture of strains (1:1:1):

L. acidoplilus 27.50 27.75 28.85 29.75

B. bifidum 27.80 28.70 29.75 30.75

L. casei 32.20 32.75 33.50 34.15
Total count of Non-probiotics 11.25 11.30 12.75 13.00
cream

The count of coliforms and staphylococci (log. cfu/ml) in rats feces were
significantly (P<0.001) affected by inclusion probiotic bacteria cream, feeding
duration time and their interaction (Table 3).

Feeding basal ration (control) was increased the count of Coliforms and
staphylococci significantly compared to rats fed basal ration with non-probiotic
cream during the whole feeding durations. An opposite trend was recorded in rats
feces fed basal ration with probiotic cream, with significantly reduced counts. Results
also clarified that L. casei cream showed the highest reduction for Coliforms and
Staphylocci bacteria, followed by the supplemented cream with three strain mixtures
of L. casei+B. bifidum+L. acidophilus (1:1:1) compared to supplemental B. bifidum
and L. acidophilus groups.

Similarly, Loing and Shah (2006) mentioned that lactic acid is the major end
product of lactate producing lactobacilli. Also, most inhibition of Coliforms and
Staphylocci have contributed in decreasing the intestinal pH (Swanson et al., 2002).
Meanwhile, the positive influence on the pathogenic population may be supported by
the higher concentration of lactic acid in cecum of rats fed on probiotic bacteria as
compared with the control diet.
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Table 3. Effect of probiotic bacteria during different feeding durations on
Coliforms and Staphylococci count (log. cfu/ml) in rats feces

Feeding
Treatments duration Coliforms Staphylococci
(days)
Basal ration (BR) 15 6.041°™ 5.939%P¢
30 6.124% 6.023™
45 6.275 6.109*
BR+cream 15 5.884P< 6.023™
30 6.069% 6.027%
45 6.203" 6.050°
BR+L. acidophilus cream 15 4724 5.161°
30 4.602°"" 4.924
45 4.300Y 4.577%
BR+B. bifidum cream 15 4.813° 5.250°
30 4.650° 4.720%
45 4.360" 4.380"
BR+L.casei cream 15 4.4238hii 5.146°
30 4.040% 4.350'
45 3.778" 41148
BR+Mixture of three strains 15 4.498Eh 5.243¢
30 4.423#" 4.591"
45 4.170°% 42001
Stander error +0.081 +0.073
Significance
Treatments Hkk Hkk
Feeding duration ook ook
Interaction Hkk Hkk

2>¢@yalues with different superscripts in the same column differ significantly (P<0.05).
" P<0.001.

CONCLUSIONS

It could be concluded that rats fed on probiotic cream induced significant
reduction in their plasma lipids: Total cholesterol content, L.D.L. cholesterol level,
total lipids and triglycerides content and an increase in H.D.L. cholesterol level, and
decreasing population of coliforms and staphylococci bacteria in rats feces. So, health
beneficial effect could be achieved from using probiotic dietary cream. Where L.
casei and Mixture of three strains (L. caseitB. bifidum+L. acidophilus) were
superior in such beneficial effect followed by B. bifidum and L. acidophilus
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