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Abstract

Target and background: In recent years, many studies have been conducted on
high-risk factors for some blood lipids, which can lead to the development of
cardiovascular diseases. The most important goal of this study is to investigate the effect
of phytosterol and Bacillus coagulant probiotic on the reduction of blood cholesterol in
adult rats.

Material and Methods: 40 Male NMRI mice with a weight of 25-30g were used
.The mouse were divided into 5 groups of 8, including: control group, HCD group (1% of
the weight of the food consumed cholesterol diet), Experimental group 1 (daily, in
addition to cholesterol diet, 0.1g of phytosterol Experimental group 2 (daily, in addition
to cholesterol diet, 0.2g of Bacillus coagulant bacteria plus animal oil was gavaged),
Experimental group 3 (daily, in addition to cholesterol diet, 0.1g combination of
phytosterol and Bacillus coagulants probiotic were digested with germicidal oil). Sperry
samples were taken from the blood samples at the end of the experiments, and
cholesterol, triglycerides, HDL and LDL blood samples were measured and.

Results: Cholesterol, triglyceride, HDL and LDL showed a significant decrease
compared to the control group.

Conclusion: According to the above results, it can be said that phytosterol and
Bacillus coagulant probiotic simultaneously decrease blood lipids, and therefore, it is
recommended to use this pump.

Keywords: Cholesterol, Bacillus coagulants, Phytosterol, Male NMRI.

1. Received: 2019/03/07 ; Accepted: 2019/07/21
**Copyright © the authors



VYA Hler YV oslas oV ¢ 0598 (S8 (ST9dsue

¥ g5 oS gl Signtg 3 9 Jg yiuslgind il w9
'09 Jg S pals 4o

Ol S50 Ol anl s ol al5T skl aaly sle oS sl (5350258 058 k) punlicdi SIS (5 panitils | S(sian yf iy
maryam.arjomandi899@gmail.com ;! !
Ol OIS S e Ol aals gedbasl al3T 88235 cagly o sle 8Bl s e (5350008 058 Lbolins! | 5 suSly o,les
b_pakpour@yaho0.com .(J giuus o g3)
rahebeha@iauctb.ac.ir .ol sl (3 S o Ol 5 waly oodheul 13T &3NS wasly o sle 83l pansd 05 Seobustils | (U851 9383 (5 ol aval,

0 sl 3l Fr o v ks el 65) » Sl bl 13 sl (b das
OhRg Bas 9d o0 (Fgye — (ol slaslon el S9zs 4 czrge Jslse (nl oS sl ouds (3138
Slastse 09> JoridS 281 53 GuVsSToSglosly Sgmgy 5 Josiulind il adllae ol
25 &lly

ool 05 Y oVO (0 p8 (59 LNMRIE SIS 5 (ige o Be 5l 5o (5o ilagsag) g Olge
09,5 o)y S (5138 (B S (359 TV HED 09,5 (S 09,5 1 Jols ¢ Qb A 09,5 0 4 b g
W) ¥ (9525 09,5 (oS Slsm o9, b Jgiwlyind <N (oodg S (6138 odle allis)) V(228
¥ 575 09,5 Gl o o) olren & VTS Gushosls (655 /YD e ool S sl 0dle
09y b VST Gushesl Sdsmsn o Joswlyied S5 o) Qopalyinls sl ogdle ailiy)
Ja S ol 5 el Jos 4 (5525 095 Sllse 5 Galesl (bl 55 G 00 ol Gl Sy
8 (6 Sl LDL HDL sy S 6 5

) sl (22l (0525 slaog T (sales ;o HDL 5 LDL s ol (55 o Jo S ke s
Bl liad 3g5 ]S 05,5 ) Cod

09 sz el el plojer 5 ay uYSSTSS Gushool Siseg 5 s relyed s S anai
30,5 o0 dnogi Slgs )l 5leslainl cpl by (gl oo

NMRI ol 5 (550 Jg nlgind  mi¥sSTsS Gosloasls ¢ Jg yiulS 100 31g0ls

WWAALFT e 3y e € AAVYNE sl s e )



vy o33 N STS o slely S5 g9 3.9 3 ol 328 3G ey 2

Ao .Y
Sz 3 SV e b lslss 6oy Sl Oldlae 2 gadle b
2 Ba B llen 0l spms w0 campe Jelpe opl oS Sl 0l SIS 055
s 0> (Sihe 5 (ol a5y 50 Gedes YT 0 Koo dlles .ol 0l il ans s sla )5S
e (2l 31 (B, = ol S olom s 3550 S8 05ke WV 31 i S sl S s o
ez b 3 Kty 5T 6l 1y ey 5% YU J medS uizean (V) Sl oy YA 31 s
S ) aialS (slas sl Sl (1) A5 o oal b (S5he 5 15 s 5 B oS oyl
ol bl SLS5 B (g (al 53 Wb 0 055 (27 e SRS Sl i 350,
bappbad (p 3 maen Sl Sy B4 Jee dppdS ekalS Lelse nle o
et 36555 T 5T JslS e =¥ nSsdn =¥ 5T (1) ol bl T
iS)les S g oS SCLlE o bapyliul 5 g g I elS i 5 5T
335 0 o1 (e () g 02 S0l 5 0l Juaze HMG-COA reductase o 574 6,
I a4y e e (ol Sl g o0 SUsllse = I s Sler g oSl 55 (e
Sdshe s S Clo falS Ol jekiie 4 Ll ol 5o b dales S A5 s
Sl Campe oS L SR o mlaw 53 L LDL laeks S ol ol s4S
GRS Camge gl cpl Sl eslinul ax ST 8 e o 593 e 2S5 LDL cotls
5l S Sy Lals (pl Lol s o B0 5 B 3 Ses S5 5 Uy 2lS el
S 2 2l (S Sl T CBIE (BI ¢rg 5 (AlsS SN () g a5
s sty 3 eslinal )y BN oy gl b pmem 4 (F) Bl 1y s S
o il el ) (S s (S 1 i eS L o Ja ST pals Gl
3 WgnS O3 Iy flyid 5 VST skl Sisms o & LS5 DS
L oS dir slolsy SLapmdlS)ls Soo b Siigm s (F50) dil o 055 dspndS als
bl ol yon 355 0l oo (Sl (A SIS LIS o0 035) (g5 Son ol 3500 b Lok

(V) il

1. HMG — COA reductase



IAA Sl PV o5l Ve ay35 663,008 (5580 g *A

PR ol s K 2 Ol 4 Yl S 4 05 or Dl D e ]
S S Ol dans o ol Slalllas o503 o)Ll 558 Jaosd pde JalS 5 55 Jg dS
Jmazes (SIS Ske b 53 Lags 8L cpl (oL 5 ol oS 3L gl > b S
ol Ly o5 03 gdoes ' Sdgeme duled Jlesl Ol e 55 |y (Ghies g Sl 31 ASlgn 5 358 i
3o ad e be S oo 5o T oy S e S e o515
J> 4 8 (3l Goshels 5SY) GiNSSTSS shenls S p 6551 (A ol e
Slod 4 (578U gl ol 4 S 513 108 Sl ge BUSUS S 5 lioes a5 3550 gl LSS
o 05 VST kel (5551 sla Sy Q) ol pslie Sigmyn Il L VL
O OV ) ABl o sl 2SI 55 5 it HlAanST (e SYBIS (g 5lasl (552 8 B (55l
5SS ladand ol (93 wllaShn s wle e SLSS AJg L ag S
N &S e S ol 0 55 I sbe la g SL o ole 3L 95555 51 b pnss S

B el L1 3 laLS 55 oS dies LS5 (LS lady mul) Lads sl g
233 g0 & SLSS ol V) LS s a5 1y g il smd 0,8 Y=Y liss O Sl
O S Al e (5Kl amp3 V0 0= Y10) YU sd e 5 T 3 Jyloels «5idon
b Uads st o ol ok 3l g el oo 5 00 olom 0355 5 Ll dag s
0355 35 S3l e Sads 2adS ol Jless, Sl 53 05290 0 7 Sazm S 3 B S 1B
a ol o 2alS (53 658 Culs 35p 0> SLSS ol emen il or S5k SosS
ool DS (V) il o e ol Clas 5 olgdl (a6l 50 ol b o
Wl mly SV 5 2S00 5 ok YU pd ala dlads il yid b (o108 5o (3l 28 )
loslinwl B o o slalde 55 by o3 Cand o 5 4 lads mul 28 Sk e
oS Olyee & Wy il .S o JSs (51o31 B 1 LT 31 ol LS5 ) 353 n 90 sl
Slads s 655 Jones P Olalas ((VF) Wigl oo o L pedS (65 55 (oys V=)
Slga 3l 4z Sloss)y Sladshes 31 s mdS Clom 3 ads il 45 55 Dseo ol 4 LS
Sl 4 amte (SKIsL S o S e (65:Sul (i) SIS eliie bax 5 lde
4 b eddS 5 5 HDL shaw 338 oo (o o LDL (oo 5 (o0 e 6 U3 S o
G L as 56 s ool 53 . (00) 15,8 513 bads el gid 30 S oS dy ed s
g 0 5 s lS W gnS 9 gl sz 5 S VSTHS sl S5 s



4 o33 N STS o slely S5 g9 3.9 3 ol 328 3G ey 2

LS9, 9 dlge .Y
OUlgs N-Y

3ok ag 3oy VYAV r e 5 oS ¥ = Y0 (s U NMRI SIS 5 e s T ol
WY oas 5 3Ll s YY) sles Jals a3l 5 53 55, 1Y Soke w4 05 oS00
G (55550 0l ol oDl ST ol ils Dbl 5 55 SOL6 el VY 5 59 sl
Sl (6 Lo s O cpimean .65 S e enlinul 5 )lkul (608 31 Ly jSpe Side ol 53 . LA
Al e o:\;MyTb@fVLg\m L@JTU»‘S})@;&»)LQL@_}T)L;}\)JU;M
g, .Y-Y

5 25,2 51 IBRCM-10791 38 L 1, Ty sy s iV STS gl K 5,5
e ez o orl 03 S plsel wbay 8 3l g 0ok Jo Rl 5 03
dol S 5 plosil (Bolad Dppo @ oS 0350 (025 Slanlllas Gl faghy Al ow)
el ol Coley o 3 AL 3T Sl g b LS 3

gl S1i st X

O O P G T B e O IS -7 ZIRT- K - COVRPON PYCIN = =S WO (o ¥
300 VF ey @l ¢ ool 2dS (5108 4 sl A 4 S 0T S5 5 4 DL ) kS
5008 eSi e L Ll S Y sais oy p S Y0 elen 4 5o lds p S ¥ o s
Jlae 5 od W&b)auba Doy G JKE 4 e e el Gy 5155 e
Dph SLF LSS b 5
Jgrwlghd and £-Y

Rl e A SNy 5w U s el OF Dspn L whsay e (golAks Ll
5 s @M 55 kil olaus 55 o IV 5 0dd o3l hands 515 O bglsus b Jgaams
O oy 4 dm al> o 53 ks S8 NS Cow 5l 55 okl s 4 el

..L&CJLS\ u..ej\;— d}fﬂ\jﬁ:ﬁbyj ¢TLC &f&;b)au\i.};g’ajb ca‘;jﬂﬁjjs

S0 5 0-Y

0392 25 b NMRIESIES 5 (Sga jw A Joli Sl 5oy S



L ATAA e PV 6l o) 00 83,08 S5 fo

(Hyors 0255 5 Slosle geod Z3L 55 o9y 1 S 09 S

90N 351 5158 Slam yEns oen 4 Oy oldE 250 bl oS 25,5 (HCD oy,8
(Sl S5 o 1A B prae 148 05

ol 6L ren 5 iz SIS eas S 035 BN sy Y (g2 098
o313 05,8l SIS Sle e g5 0l ,em e S /Y 355k LY STSS

D5y Jo il sid rimmen 5 O e B mae e 035 P\ wlis) 1Y 25 0 S
A esls o9 S ol 35S Sl Ess el en e S ) 35 LS

AL pl5 oS5 rmen 5 oz 1S B aae e 035 B Shsy X 2 0 S
Sl oEss olen @ e S ) 595 b S 05 s Rulgmd ol en 4 GVSTHS egluls
W ojjfo,il @ 5,8

GB35 s e o SIL i 3l e baes S plad gl e <3s) Y epss plad 1 dmy
2O e Gl 3l A 5 S35 S S0 sl S dows 4 T
S (65 WJa S clale (Hitachi 912) U750 olfaws K8 4 oKiglesl
1 s S5\l LDL HDL

Loalsy 50T g, =Y
J:'JL:T Q}AJTJ SPSS )\J.e\(:j )\ ¢&LAJT LSU‘U; O )bL'Ju s S>3 u,ma::' )jja..a “@
435 oslizul Independent Test -iocen 5 Tukey ;551 5 (ANOVA) @ bl b s

.JiJJf oJLi:.w‘ EXCE” )‘j.‘%‘tj )‘ Lﬁ)‘.}j&.’: "...u‘) LS‘JJ L ﬁ )‘J‘_;'\M P<O/05 chm)) AJ)&:?‘
basl Y

Volsged 53 0 oS Ol eds S (Shss e 5 86 ) el sl
s o b g el o 2l Il S 65,5 4 Cuws HCD 05 5 a5 a0 oLl
P<0/001 (x%x)
d%HCDOJ;L{leA)J c&bﬁ@l{'):w‘}!ﬁ‘{;wj}?ﬂb&;ﬁjﬂéwjﬁ
153,853 AgnS oy Jg plsnd a5 a5 S PO/00] (xxx) ay c3pls 1y s Cla.ﬂ



A o33 N STS o slely S5 g9 3.9 3 ol 328 3G ey 2

.P<0/001 (#x%) ay 35151y ons C‘l‘”’uif‘:‘:" HCD o5 S L awolis 5
0> 3,8 Slys gnS s Uy st 5 Sgms g pls S5 4 an S emes
P<O/00T (¥3#) simy 3151y oms edas oy 2y HCD 05 S L avslis

250

200 | -
3 150
\%5 sokok *okk
\_’l 100
l—\
2 s

0

umno/I HCD I Pro | phyto Pm-p’nm

03> JgsialS l5u0 1 (ool il (5195 o w23y 580 - Jloged

095 Lyiwlojl Y-

23 055 b pealS 65 Oliee 2 odsAlS (St e w255 S0 ) edal s 4 el
s by sire pelaes o e @l 08 05 4 G HCD 055 45 s oo 9LE3 ¥ lagas
PO/001 (+##) iy

e g i Slge 53 ol ol oS5 5 W peeS (9 U el s (S s Slaos S
P<0/001 (**%) 5,ls HCD o5 S L1,

140 HiHH

. 120
“i 100 * ok ok

5 80

‘4'!; 60 -

3 40

20

0

wnnc)/| HCD | Pro phyto Pro'ph\w

055 30 pedlS 55 olimn g2 g FlS Syl 23 U Y Jloges

Juhbun dLi.; \)O}" HDL vb:ﬂqujjfsmlsk;bj})l.w’: ﬁj)ﬂjbv)\b‘}w))@u
P<O/01 (##) s )5 s smn D] (,JL.« JS s S Cani HCD o5 S oS

‘Ajbl)wcbwj:&ﬁ HCD o5 S L awslis o ‘JJJJSQQ);&;}:U,;«S@);



IAA Sl PV o5l Ve ay35 663,008 (5580 g fr

P<0/001 (xx%) _a

ngu.o)b c.U‘wJS@Li)Jbu)Lo_p(ﬂ\ (’i}; ucfjjdjﬁédjkdj}mwdsdbj;
PSO/OS (*) J-&; 43)‘5 ‘)bw}u | HCD ojjf

60
ook
50
3 40
i 30
-
=)
T 2
10
0
connoll HCD | Pro | p/nro Pro+P’"/0

095 HDL (520 52 (odg a8 (S1y95 jlosd 25y G = ¥ jlag03

ok lilejl £-Y

La3e 0L 1 03 LDL gliee (ol S (Sh e 3y 30 ¥ ol g 5o s
P<O/00T (oxx) eyl |y pme pedas 3 iy oIl J S 05 S 0 S HCD 05 5 oS

() 305 Jls gre BN HCD 5,8 L aslis 53 ciles S 25l )3 Sgms 0 45 25,5
P<0/05

SOt HCD 0 5 L anglie 53 ilos S 5l 55 g 5y s fliid & 25 S
P<0/01 (#%) 505 ,ls sme

o it HOD 0 S L gl )3 les S 3Ly 1y o3ke 53 ol ol S5 S 25 S
P<O/00T (x##) 3,03 1, ine

sokok
60 -
40
20 4
0 T T

cozmol| HCD | Pro | phyto lPrO'phym

LDL St
S
5

093 LDL (150 52 (oodg siasdS (5195 jlod 25 G —€ lag0i



W\ o33 N STS o slely S5 g9 3.9 3 ol 328 3G ey 2

Sy £

5 ST skl S s 5 48 o2 Slres S 53 Jo 2alS Ul ol oo
213 GLEHCD 65 8 45 S (5 lslins [2alS (iles )8 5L 53 af gunS () 5k J 5 sl 528

s oSl (Solowy 3 (AL oo 5 So e 0Ll 53 0 plonsl Dliions b
S5 bl aS 05 sy (galsd mman ((VF) 313 3g g DLl Ly Jg ndS lies
2% (b 3OV A8 e (558 (o olone) 5 Sl 5T s 1) sl 535 Lady S
b 05 5 3908 05 A5 5T g 1o 51 (S 48 ol 0 o0l LS Ciles i
OA) 23k Gy S8 b s QsemlienS) 5 028 B ol 0 0l S
V) el el I3 S on 5 Al ST rizeen

Jormlsnd bedl 28 slalde oS ums o plis (godme Olalas @)VA0 ans Sl )
Sl 5l 31U B 55 5sS6,S Slalas 358 e LDL Js 28 Chlé 2alS oo
5 David aalllas 4 ol o e 31 48 Coad o plowl LDL Js oS b b Jyeuls
3 sz 3050 0 VY (b 555 5305 Y 1y (LS lads il Olie LT 38 0)L8 Ko
Eo ok s ilS” alS o s W s aS sl plis bl ol 3l edal s @ @L*J Losls
oS g st sy Gae Ol wdd pbsl Sllas b (Y1) Sl 0l
wlygy odar 45 das e LSS gl putmen Lol 0l 538 e S VO-Y 590 (53 Jg alS
Sy gty e e SIS L3 V¢ e 4 ) LDL s S (s sz p S YT
odde S polie ol ke 4 LT (3l 28 5 (M8 lpe 53 DLSS pl 3,8 S
LY ) el

S S 5 ALS Jspalgd Sl ey S ladlas oSes 5 Ormrod
L3l plowl B g smlpl 35008 @ Mie (sla Bse (g5 G ASaly 5T 5 ads pudS o
Wl S aali 05 8 4 Sl dao s B o 058 55 i A L 3l e 055 s 2edS
YY) 5l plis Jhals do s 00 B ¥Y 05 8 ) 5o S ISl 5T sbeSNy LSS ol
o wle Ll o abar S o J ST S e il b i 5l LSS50
a5 WS e Jeate ok GLAS o)l 4 1) Jg S 4l L 5 Ll eng) 5o Jg S
SalS s Sl S 1S (5503 eesSa LYY YY) sl o il 0 ) cpdie b



IAA Sl PV o5l Ve ay35 663,008 (5580 g FF .

ol (SS9 a3 aouns 4 055 oy o Gladend A5 Bl B> B I mdS
Jo S 2alS 31 S (S5l (68 dg il i 5l Al e S o sladnd
ot b 3 gshie e Lo 3T dLal pds dows @ ol (Ses LS55
SS 0903 Sal e S a5 2 55 LlF e pl » oDl Bl 5 sl K
W L5 oo JFI0 pl il dodr (g3l ae Gl i Sl i Jg STy s Iy
3575 e ol (Ko (35 Iy 2SS (YF) 058 e o g 2dS S ale alS
33 435 go 48 ASL S8 sl 2SS 5 Sl S L on s 4« Sgm s p S S S0
(Y0) dus s sl LS dlasl pds b 5l 0355 53 Js 2l widits o
b 48 025 05,5 5oV I8 b 8is 5 s Oliee B (hass 53 Al 0l oS sboles
I 038 eolinad pecS sy s 5 GSYSSTSS sl Sses g 5l Olese
& o Sl ails dede b 1y b5l cpl .l 03l LS HCD 65 8 4 Cnd (5 )l5lins
o 3l (6K 53 0t LS 5 e 3 5l 0 SU et g 2S935 )13 s g 2l

ABL e aASSS (e a5 B

(S 5 43 .0
5 NSTSS uglels S 45 35 0l i Ol ol st il 4 s b
b;{i-&i;‘r’wj«'ﬂ}ﬁ Lo Lsd oo w8 Comgn b Oloson ysb a4y algenS 05 g il sid

Db o amosi Sga pl 3l Gle pea el ¢l ply L AS Ll

S g ppa85 T

Sl aaly 7S roman 5 5Sh oyl 7S5 5 (5550 0l Aoly ST oKl 5l s ity
248 53l Aoy O (655l (5350 58 5 (S5 am 5 S0 olKale3T BLulis)lS 5 56,1 p5ems
Dyl G 5 SES dnils | 6 )lSer JS g onl el



\ o33 N STS o slely S5 g9 3.9 3 ol 328 3G ey 2

References

1.

10.

11.

12.

13.

14.

15.

Ivanova EA, Myasoedova VA, Melnichenko AA, Grechko AV, Orekhov AN. Small
Dense Low-Density Lipoprotein as Biomarker for Atherosclerotic Diseases. Oxidative
medicine and cellular longevity. Volume: 2017, Article ID: 1273042.

DOI: https://doi.org/10.1155/2017/1273042.

Ghazanfari Z, Alizadeh SM, Azizzadeh Furozi M, Ramazani M. Prevalence of coronary
artery diseases risk factors in kerman .Iran JCrit Care Nurs. 2010; 3(1): 29-32.

Zou Y, Lu Y,Wei D. Hypocholesterolemic Effects of a Flavonoid - Rich Extract of
Hyperium preforatum L. in Rats fed a Cholesterol-Rich Diet .J Agric Food Chem. 2005;
53(7): 2462-66.

Garjani A, Fathiazad F, Zakhrjoo A, et al. The effect of total extract of Securigera
securidaca L. seeds on serum lipid profiles, antioxidant status ,and vascular function in
hypercholesterolemic rats. J Ethnopharm. 2009;126(3): 525 -32.

Zhao SP, Wu ZH, Hong SC, Ye HJ, Wu J. Effect of atorvastatin on SR-BI expression and
HDL- induced cholesterolefflux in adipocytes of hypercholesterolemic rabbits. Clin Chim
Acta. 2006; 365(1-2): 119-124.

Rang HP, Dale MM, Ritter JM, Moore PK. Pharmacology. Churchilllivingstone publish
Ltd, London, 2003: 390-92

Anal AK, Singh H. Recent advances in microencapsulation of probiotics for industrial
applications and targeted delivery. Trends in Food Science and Technology. 2007; 18:
240-251.

Sarles, WB, Hammer BW. Observation on Bacillus coagulans. J.Bacteriol. 1932; 23:
301-314.

Furmer S, Lefkowitz AR. Methods for reducing cholesterol using Bacillus coagulans
spores .Systems and composition. 1999; 84: 214-236.

Trnslated F, Ebrahimi M. And Khojajar L. Molecular identification of probiotic
lactobacilli isolated from traditional cabbage and turmeric bacilli based on sequencing.
Journal of Cellular Biotechnology. 1390; 10(2): 61-68. [ In Persian]

Furmer S, Lefkowitz AR. Methods for reducing cholesterol using Bacillus coagulans
spores. Systems and composition. 1999; 84: 214-236.

Dunn- Emke S,Weidner G, Ornish D. Benefits of a low - fat plant based diet. Obesity
Research. 2001; 9(11): 731.

Piironen V, Lampi AM. Occurrence and levels of phytosterols in foods. In: Dutta PC,
editor. Phytosterols as functional food components and nutraceuticals. Marcel Dekker,
Inc, New York, 2004: 2.

Noakes M, Clifton PM, Doornbos AME, Trautwein EA. Plant sterol ester enriched milk
and yoghurt effectively reduces serum cholesterol in modestly hypercholerolemic
subjects. European Journal of Nutrition. 2005; 44: 214-222.

Jones PJ,Vanstone CA, Raeini Sarjaz M. St - Onge MP: Phytosterols in low - and nonfat



LT PV ol e oo 3,00 S5 f5

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

beverages as part of a controlled diet fail to lower plasma lipid levels .J Lipid Res. 2003;
44:1713-1719.

Huang MT, Badmaev V, Ding Y, etal. Anti-tumor and anti-carcinogenic activities of
triterpenoid, Betaboswellic acid . Biofactors. 2000; 13: 225-30.

Howell TJ, Macdougall DE, Jones PJ. Photosterols partially explain differences in
cholesterol metabolism caused by corn of olive oil feeding. J lipid res. 1998; 39(4):
892- 900.

David L, Nelson Michael M. Lehninger principle of biochemistry. Sunders company,
Philadelphia, 2000: 770-816.

Faggiotto A, Ross R, Harker L. Studies of hypercholesterolemia in the nonhuman primate,
In: changes that lead to fatty streak formation. Arteriosclerosis. 1994; 4: 323-340.

Emefa M, Blank G, Holley R, Zawistowski J. Phytosterol Effects on Milk and Yogurt
Microflora. Journal of Food science. 2008; 73(3): M121-M126.

Ormrod DJ, CC Holmes, TE Miller. Dietry Chitosan linhibits Hypercholesterolemia and
Atherogenesis in the Apolipoprptein E- deficient Mouse Model of Atherosclerosis.
Atherosclerosis. 1998; 138(2): 329-334.

Liong M, Shah N. Acid and bile tolerance and cholesterol removal ability of lactobacilli
strains. Journal of dairy science. 2005; 88(1): 55-66.

Liong M, Shah N. Roles of probiotics and prebiotics on cholesterol: The hypothesized
mechanisms. Nutrafoods. 2005; 4: 45-57.

Lye HS, Kuan CY, Ewe JA, Fung WY, Liong MT. The improvement of hypertension by
probiotics: effects on cholesterol, diabetes, renin, and phytoestrogens. International
journal of molecular sciences. 2009; 10(9): 3755-75.

Fabian E, Elmadfa I. Influence of daily consumption of probiotic and conventional
yoghurt on the plasma lipid profile in young healthy women. Annals of nutrition and
metabolism. 2006; 50(4): 387-93.

falia gl 4y Sl

by (ITAQ) aly (SByless gl o)l 98l Smaye B sion )|
Sl 0> JapudS LialS 0 uiVSTeS wolewl Sigmgn g Jgpiwlgnd
.\‘?—\“& uP 4W D)LQ.A:) N 0)9.) “_;J).'))K






