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SUMMARY

In the present study, Fifteen selected probiotic
strains of lactic acid bacteria as (lactobacillus,
Streptococcus and Bifidobacterium spp) were ex-
amined for their ability to remove cholesterol (T-
Ch) and triglycerides (TG) from laboratory media
during their growth. All selected strains could re-
move T-Ch and triglycerides (TG) on different
media as MRS-THIO broth media GM-THIO
growth media except 2 strains only. A combina-
tion between the probiotic strains used was car-
ried out to select the proper mixture in removing
lipids. Derived yoghurt from the best mixture was
analysed for T-Ch and TG under the manufacture
conditions proved the ability of chosen mixture in

removing lipids.

The study extended to evaluate, the effect of yo-

ghurt manufactured by probiotic strains (1%

763

starter ) on the lipid profile through experimental
hyperlipidemic rats (rats fed on 1% cholesterol
and 0.5% of cholic acid dissolved in 20% coco-
nut oil ration for 45 days). The hyperlipidemic
rats were subdivided into four groups; Gl, fed
on rotion free probiotics served as (-) ve control
group, G2, 3, 4 fed on ration containing different
groups of strains from probiotics, L.acidophillus
N10, Str.cremoris F 99 and Bif.ther-bifidum99 (B
group); L.acidophillus N10, L.bulgaricus N5 and
Str.thermophillus S1 (H group) ; L.acidophillus
N10, Str.cremoris F50, L.bulgaricus N5 and Bif-
longum K69 (E group). The data showed that all
the tested groups have similar significant reduc-
tion in serum T-Ch, LDL-Ch and TG as well as
significant increase in the level of HDL-Ch . All
the tested yoghurt showed significant reduction in
serum total fatty acids (TFA). The most reduction
effecton fatty acids were obtained by the group H

which could restore the ratio of unsaturated fatty
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MATERIALS AND METHODS

A-In vitro:-

Probiotic strains:

L. acidophillus N10, L. bulgaricus NS, L.casei
B20, Bifidobacterium spp420, L. helveticus H42,
obtained from Danisco cultor Niebull GmbH.,
Cl12, Str.
CremorisFS0, L. delbrueckii spp 12 obtained

Str.thermophllus R, L.plantarium

from American type culture collection (Rock-
ville, MD.USA) while L. acidophillus N10, Bif.
Longum K69, Bif.therm-bifidum 9, Bif.spp 815,
Str. thermophillus S1, Str. thermophillus S2 were
obtained from Agricultural Research Service- pe-

oria, illinois Midwest Area.

Skim Milk Powder: DIFCO 500 g - Casein solu-
ble: NOURESHARK Co. Egypt-

Chlesterol Powder: PROLABO 250 g- MRS
broth and GM17 broth Media from OXIOD Co.-
cholic acid, and coconut oil from sigma Co.
USA.

Powderd Milk 500 g from MERK Co. Germany

Maintenance of probiotic strains: were adopted
according to ( Taranto, et al, 1998; Kimoto, et al,
2002 and Pigeon, et.al, 2002)

Analysis of cholestrol and triglycerides in
broth medium :
(Rudel and Morris, 1973 and Kimoto, et al 2002)
Yoghurt processing: according to (Abdel Twab
1967)

were performed according to
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B- In vivo:-

Animals:

A total number of 40 male albino rats weighing
(120430 g B.wt) were used. The animals were
brought from our breeding center of NODCAR
and kept under strictly hygicnic conditions. They
were put on a stander basal diet and allowed free

access to drinking water.

Experimental Technique:-

Induction of hyperlipidemia:

Hyperlipidemia in rats was done according to the

method of Grone et.al 1989) by feeding the ani-

mal high fat (20% coconut oil)/ cholesterol (1%)

for 2 month. The high fat diet contained cholic

acid (0.5%) to enhance the central absorption of

lipids. The occurrence of hyperlipidemia was’dc-- '

termined by measuring of lipid profile for the ani-

mals. -

hyperlipidemic rats were classified into five equal

groups each comprise 6 rats and treated for 2

weeks by 3 different starter of strains as follow:

1. Positive control group{ (+)ve C}.

2. starter (B) = SB treated group (1 x107cfu/ml/
rat/day).= yoghurt B

3. starter (H) = SH treated group (1 x107cfu/ml/
rat/day).= yogurt H

4. starter (E) = SE treated group (I x107cfu/ml/
rat/day).= yoghurt E

At the end of the treatment schedule, blood sam-
ples were taken from each rat and they were sac-

rificed, aorta tissues were removed and subjected
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Table (1) Effect of probiotic strains on cholesterol (T-ch ) and Triglycerides

(TG) in broth media after 24 h of incubation period.

Strains of L.A.B 107 10° 10°
_ c.fu c.fu c.fu
T-ch |[TG T-ch |TG T-ch TG
Removal % pg/ml
_ 1- L.acidophillus N11 | 10.5 10.0 9.3 9.2 8.4 8.0
2- L.casei B20 153 15.0 15.2 14.0 14.2 14.3
3- L.acidophillus N10 | 194 20.0 16.3 18.2 16.0 18.0
m 4- L.bulgaricus N5 20.0 19.2 19.6 18.4 17.3 17.0
! 5- L.plantarium CI12 0.0 1.2 0.0 1.0 0.0 0.0
. 6- L. helveticus H42 12.5 13.0 12,3 12.5 12.0 11.0
7- Str, ThermophllusR | 3.9 2.5 32 2.2 2.0 0.0
8- Str. CremorisF50 5.6 4.4 5.0 4.0 4.8 32
9- Bifidobacterium spp | 8.2 6.0 8.0 6.0 7.3 5.8
10- Bif. Longum K69 19.6 190 _|19.2 18.5 19.0 18.2
11- Bif.therm-bifidum 9 | 12.5 13.6 12.0 122 11.3 12.0
12- Bif.spp 815 0.0 0.0 1.0 0.0 0.0 0.0
: 13- Str. thermophillus S1 | 18.9 16.2 18.6 16.0 18.0 15.0
, 14-Str. thermophillus S2 [ 2.6 |86 |22 8.0 2.0 7.1
m 15- L. delbrueckii sppl2 | 4.6 3.2 3.6 2.9 3.2 2.0

Fhe mechnism by which lactic acid bacteria to
emove cholesterol from laboratory media has
“een studied and reported by (Klaver & Van der
Meer 1993 and Kimoto, et al., 2002) that choles-
erol removal by some lactobacilli is only due to
\ disruption of the cholesterol micelles caused

»y the deconjugation and precipitation of choles-

767

terol with the free bile salts as the pH of the me-
dia dropped by acid production duting the
growth. These results are agreement with numer-
ous studies (Gilliland et al., 1984, Lin et al.,1989,
Gilliland &Walker, 1990, Fuller, 1992, Gopal, et
al., 1996, Kimoto, et al., 2002 and Pigeon, et al,,
2002).
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To evaluate the treatment effect of the tested
starters, the data recorded in table (4) and Fig.
(2), showed that all animals treated with the test-
ed strains experienced similar significant reduc-
tion (P<0.05) in serum T-Ch, LDL-Ch and TG as
well as significant increment (P<0.05) in the lev-
el of HDL-Ch in parallel to the values of (+)ve C
group. Furthermore the level of serum TFA, SFA
& UFA were decreased significantly (P<0.05) re-
garding to the value of (+)ve C group. The data
also showed that rats treated with group (H) have
the more pronounced effect in reducing the level
of TFA in respect to the values of other tested
starters. In addition the ratio of UFA/SFA was in-
creased significantly (P<0.05) in group of rats
treated only with group (H) in parallel to values

of (+)ve C group .

Histopathological study:

Group of rats kept as control:

The normal histological structure of the aorta
formed of tunica intima, tunica media and outer

tunica adventitia were recorded in (Fig a)

770

Group of experimental hyperlipidemic rats:
Haemorrhage was detected in the perivascular
tissue ( Fig. bl ), with oedema in the tunica ad-
ventitia, vacuolation in the cells of the media and
desquamation in the endothelium of the tunica in-
tima ( Fig. b2 ).

Group of hyperlipidemic rats treated by H
group of probiotics :

The tunice intima and media were intact and the
normal histological structure of tunica adventitia

were recordes in ( Fig. C).

Group of hyperlipidemic rats treated by B
group of probiotics :
Some of the endothelial cells lining the tunica in-

tima were desquamated while other showed

swelling (Fig. D).

Group of hyperlipidemic rats treated by E
group of probiotics:

There was diffuse desquamation in the endothe-
lial cells lining the tunica intima while the tunica

media had vacuolation ( Fig. E ).
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Table(4) &Fig(2):The effect of different treatments on the levels of serum lipid profile
and fatty acids(mg/dL) against hypcrlipidemi; rats after 15 days from treatment,

Paramter (+)ve C B H E
T-Ch 109.67 + 6.03 88.50 + 2,54* 89.17 + 1,51* 94.67 £ 3.35*

TG 158.50  6.71 124,67 + 8.89* 125.50 + 7.18* 121.00 £ 4.55*
LDL-Ch 55.76 £ 2,90 34,9+ 1.24* 35.24 £0.70* 40.47 £ 1.68"
HDL-Ch 24.33+ 1,33 28.67+2.17* 28.83 + 1.94* 30.00 £ 3.16*

TFA 513.67£29.35 | 43517418.19% | 373.3318.53+* 397.67 £ 17.61*

SFA 279.17£11.14 | 243.67 £ 11.46* 183.33 + 10,73* 213.00 £ 9.03*

UFA 228.67£7.44 191.50 + 8,96* 190,00 + 4.58* 184.67 + 7.33*

Ratio of UFA/SFA 0.82+8.44 0.79 £10.22 1.04 £ 7.00* 0.87+ 6.44
Data are expressed as mean valucs of 6 rats + SE
Significance difference from (+)ve Control group: *P<0.05,
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