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Abstract

Background & Aims: Due to the negative effects of cancer, various methods such as
surgery, chemotherapy and radiotherapy are used to treat cancer and are used as primary
methods in the treatment of colorectal cancer. However, the success rate of this treatment
is not enough and the death rate due to it increases every year, and a series of necessary
strategies are needed to control this deadly disease (5). In general, the main characteristic
of cancer cells is uncontrollable cell proliferation and resistance to programmed death, so
an agent that causes apoptosis in cancer cells can be known as an anticancer substance
(8). Among various cases, probiotics control the digestive enzymes of animals and
humans, inhibit cancer agents in the body and in laboratory conditions, and also play an
important role in suppressing compounds and tumors caused by cancer in laboratory
animals (9, 10). HT29 is not only used to study the biology of human colon cancers, but
is of particular interest in studies focused on digestion and accessibility due to its ability
to express the characteristics of colon cells (11). HUVEC are human umbilical vein
endothelial cells used to study endothelial cell function and pathology (eg, angiogenesis).
Primary isolated HUVECs are probably the most popular used in research, as human
umbilical vessels are more readily available than other blood vessel types (8). Today, due
to the increasing prevalence of gastrointestinal cancer, this issue is considered as an
important global health challenge, and in the past few decades, it has been shown that the
imbalance in the intestinal microbiota is related to the rate of various chronic disorders,
including cancer. Oral administration of different strains of probiotics can prevent the
occurrence of cancer or reduce the incidence of inflammation after surgery (12).
Therefore, the researcher is trying to answer the question whether probiotic properties
and toxic effects of Lactobacillus cell extract isolated from dairy products of Gilan
province have an effect on HT-29 cancer cell line and normal HUVEC cell or not.

Methods: In order to carry out this research, lactobacilli were first isolated from dairy
samples, then morphological, biochemical, genetic and phylogenetic identification was
performed on them. Using sequencing and then analyzing the determined sequences on
the NCBI site, Lactobacillus fermentum species (L. Fermentum) was detected with
88.61% homology and its phylogenetic tree was drawn and registered as
Limosilactobacillus fermentum GL strain. The isolated lactobacillus extract was affected
on the HT-29 cancer cell line and normal HUVEC cells, and the survival of the cells under
the effect of lactobacillus was determined using the MTT test (3-(4,5 dimethylthiazol-2-
yl)-2, 5§ diphenyltetrazolium bromide) was investigated. Finally, considering that all the
tests were performed in triplicate, Minitab verl6 software and GraphPad Prism ver9
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software were used to determine the mean (One-Way Unstacked ANOVA) and standard
deviation, respectively (p < 0.05).

Results: The results showed that the bacteria were gram positive, catalase negative,
oxidase negative, negative movement, no growth at 15°C and growth at 37°C and 45°C.
Also, molecular analysis showed the amplification of S rRNA16 gene in two of the 4
samples. Further, the blast results showed that the desired sequence of one of the samples
with 61.88% similarity belongs to Lactobacillus fermentum. Then, the phylogenetic tree
resulting from the analysis of S rRNA 16 sequence was performed by NCBI genome
database and MEGA 7 software, and its relationship with other bacteria is shown. Finally,
gene registration was done from the sequence obtained in the NCBI database and the
desired bacterium was named Limosilactobacillus fermentum GL.

Also, the results of cell viability were evaluated using the MTT colorimetric method.
Based on the results, cytoplasmic extract in concentrations of 0.5, 0.75 mg/ml did not
significantly change the cell viability of HT-29 cells, and concentrations of 1, 1.5, 2
mg/ml increased cell viability by 4.87+50%, respectively, decreased 8.61+40%,
5.80£25%. The IC50 value of cytoplasmic extract for HT-29 cells was 1.43 mg/ml. Also,
the results of the cytotoxicity study showed that the concentrations used of the
cytoplasmic extract had no inhibitory effect on the normal HUVEC cell line for 24 hours
(P<0.05).

Conclusion: Despite recent advances in cancer treatment strategies, cancers are one of
the most important causes of death worldwide. Although some anticancer treatments such
as surgery, chemotherapy, and radiotherapy have been used with varying degrees of
success in many types of cancer patients, these treatments are expensive and have harmful
side effects including cardiotoxicity, diarrhea, intestinal strictures, and Inability to
effectively absorb nutrients. Probiotics have been suggested as supplements to increase
the effectiveness of anti-cancer treatments (24).

The results showed that the concentrations of 1, 1.5 and 2 mg/ml of lactobacillus extract
can reduce the cell viability by 50+4.87, 40+8.61 and 25+5.80% respectively during 24
hours. . Based on the MTT test, a concentration of 1 mg/ml of the cytoplasmic extract
inhibited 50% of HT29 cells and had no toxic effect on normal HUVEC cells. In a study
after 24-hour treatment of HT29 cells with 109 CFU/mL of Lactobacillus casei ATCC
393, cell survival decreased by 78% (13). Probably, in the future, these species or their
metabolites can be used as food supplements or additives with anti-cancer activity, and
for the production of such products, the selection of Lactobacillus strain is of high value
(4). As shown in the results, the cell extract of Limosilactobacillus fermentum GL had
important effects on growth inhibition in HT-29 cells by suppressing cell proliferation.
However, the exact underlying mechanisms of the effects of probiotics on cancer cells
have not been fully defined (4). It should be noted that the bacteria used in this study
(Limosilactobacillus fermentum GL) were isolated from traditional dairy samples of
Gilan and their anti-proliferative and anti-cancer effects were investigated for the first
time.

Conflicts of interest: None
Funding: None

Cite this article as:

Kafshdar Jalali H, Issazadeh K, Rezaeian AA. Evaluation of Probiotic Properties and Toxic Effects of Lactobacilli
Cell Extract Isolated from Dairy Products of Guilan Province on HT29 Cancer Cells and HUVEC Normal Cells.
Razi J Med Sci. 2023;29(12): 323-333.

*This work is published under CC BY-NC-SA 3.0 licence.

YYo

V) il Y o,les Y4 oy9 15l i Suj ogle alan http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

sop el &S ale ¢
Olsie 4 Wlgi oo w09 by la Jsbo 1 55
Oslg0 w50 (A) 05l aslis Slbyw wb cole SO
=155 sl @Bl S L b Seisngn il
5 0% 8 Sl Jelse loe el doilasl y DUl
S5 )Y puitrad g ol B _iolesl bl S
Sllge )0 olb w5l (20 slo 5055 5 LS
HT29 (AN +) ai)ls oage p soto (s 2B iolo)]
3099y bl s ($55lgm anlllas gl s &
‘5.)[4‘9.’ J.:.]Q 4 d&l.a "bfif < )‘)3 oslawl 3,90 uLA-A-A-J‘
4> g 0y90 Sy 009 slael—w o Shs ol 5
Q¥ D JJ[S 9 KV rb..a.&) » )S).Q.A.ﬁ Sllas B 6‘0).’9
addlas glp a8 s Slowsl B oy e JLLgall
olsre &) Juligadl sl Jsho (ol sl 5 9,SLos
la> slo HUVEC .wgs oo ooliiw | (5g05] Jlio
1985 Cul (65,50 (15 wgeme Ylaim] adsl o
BUls S, 155 008 0,8 oolaiul 0,90 Oldaxs

|).’L..; s..\_wl.s sao..\_w 6)")

ooy 50 G sla Sy elgil pla 4 o Ll
Ot G938l 59, Egu Sdlms 0590l (A) S 5
e Ml o Ol g5—290 (nl (D)5 ol
A Wiz 3 9 09-d (o0 a3)S IS 5o Sl Cdlage
3 Jolas pac aS el oo b ools s a 048
Gy SIS an Ml (e L 035, (sLgmg See
Sher 97 9 Sl b po by dlox 5l il
Son )l Sl oo b SeTgmgny Ao Glo 45
Sl 9y hals Sl b g WS 6T ol b
756 9 398 s 4 4z b (VV) 992 Joo 5l
Jrad qeloizl g 05 (S p ol o At
Someal daala g baoslgils (295 p (S slaan o
S glezl o5 (ploys Cuz el By, 2iS
iz plxil pae 4z g b9 gy e g0 50
S5 0o ;o 3 Hai 0 )90 £55 9o die) )
Sy SSgmgn Sl gas oS S| Jlgw cpla
Joads a6l Lmsleos LszSY Jslo o)l coms
Sl Jsber 09 5 S s ) (sla oo 13

$ 505 b &l 36 HUVEC Jloy oo 5 HT-29

A4

oo
o p )5 Slo 6 5Ll (o895 Lol —ligsSY
St 4y o8 a5 i (5len (o b by 55 S
i 3925 o8 b g A YU L el
5 9500 32 LS 5 ol ol g pg S s
ot it Ceodl—w Laa> g 009, (sl,9l8 Jolu ol
Sodas job a lo Suismgn (V) S0 b
03 S Lagdapby «sle—mlagiSY glodas
595 sl & 55l (B g S9!
4918 532 weliw LgiSY solgls (V) Wil onds LSlis
979 S oS Slid 53 g el ()l ol s Jlo
e s oS g 009, 4 Jla sl LB gl ls a5 ls
Solee Sl s 058l loys o Wlgs (oo g 3,l0 1 (e
(1) il S5 009, plb o (s

Sk olesbe sle A5 G g abl) (om0
oy Sy e (o lsjlye 5l (Sl cud lage
@l w3y 9 b Soghe &S el ez 1l 0
Oty dlox I Jyoro o (conty el ol
Oty (o JUS5olS Gl 095 (o0 golsz (sl
o9 S 050 g0 G Gy 5 S Glez 0 0
L(F) og=b pln 9o Loy oanl JLw Ve b ol 51 o
it o (o) 5l Ol (i (2)lse 4 4 g
ol Saz linsly 5 Gloyd (ol (2 wiile
3 adsl slo g Olgie 4 g 99 (oo eolitn Gl
J Rl bdigd (oo oslitnl JUS)5lsS Gl ey
9 S 0 Olime 9 S (S loyo (al S (e
S S g b oo Gl Jlw 2 o5 (3L e
xS (5 lew onl J S sln p3Y slo o3l
(Ol o U’-l-*-"“ Slge G o (D) 2B L (oo ks 90
Logiol o g5 009 ey S5 L JBS j5lsS™ (o s
Y azyo P L aS 05 0 (0 g9,
590 sl plal 4y sl wlie 5 coxles (slogiuws S50l
potie Sy oo did, i slegisl 4 e S o
Olye & S edg) ol e (o S i
o o3ad 9990 (oo Bl gl Al o wix 2509
2 Pl (S Slati Ly ad> e 2 00 092

FY) Sl ol o o (55T L 5055 (sl 5058 o
2S5 Gy slo Joho (Lol (Sis S jeka
by Syo plp )d Cuglie g (Jobow JyuS B 22


https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

o 03,518 5l 0ad Lix (slapusluslisSY ol o)las o S5l g (Sismon Slrogas

Ced (o 50 Sl o (V0) 0 ouilgs £V nm
aelw VY cas 5l Y pl de alos o 8 o
Je3 polas L MRS broth 514 ml o ) o« los>
olyor 4y g 00,5 i (/0,0 g 70,F oY TeLY)
5% OgeligSSl Selw Yl a8
OF) o2 oailes £Y nm zge Jsb 0 o] &)
O alas (S Jomd Cd plxl Cpx uisren
4eSSIYY °C jo cel FA U VY o MRS broth
b ala> ol ;L MRS broth I Ve pl Llage .aiuls
110 g TN Y pa Sed aliee cdale 4w o
ol o 4y gl g 0% 3ls MRS broth ;14 ml
YV Saea 37 °C o euwlisSSl 5l as S diged
ZHEFY M gge Jsb 5o sesibs Sl b el
D) o8 b

T Sl oy 5o 4 > o 0l 5l o
2 dgpl o9 Seab Cwglic lbalar (Soge
(ob ol o8, 5) oo gl g (5T s
(Ve 1) G slosSly (mg 10) el ol ol
«d 20 pg) u—wslolods” (Ve pg) e—nloli
@ ) HE) erlogty il g (30 pg)olSoli |5
Sy opl .08 5 pll JET o Sss jLlal i,
(6 5S5L o, b Jld MRS broth 31 Y0+ pl ozl oS
SaS a4 JBT fgin oo lame ;0 C3 19S5k @
(o St 5l e 00,5 il bl Gl
Sy 5 285 LB clgnl o BT s ple Seus
el cax Jlrdu j0 4aBo ¥ Goe s o

ez yy °C

T oo b cody (6 don o b al _0l08 Sogw
polie b gl s 5 4465l 37 °C gloos o el
a8 03,5 awglis CLST (CLSI-2020) s it
Oype & @mllgad nS ojlalald; 6)ke ¢ Al
95w —d Sl () S am dl> e o

By Golom b o8 o (5551 55, b wlox
Jilie ;o o gl o) Jslee Jl St (5T collad
J.nl.m ol.iw..:Lo)T ) 9990 555.......:‘ ‘s:l.:)..SL: LgLQ) 4\.:;
A ey ogkaly g gl (995 o5 shedliul

V) il Y o,les Y4 oy9 15l i Suj ogle alan

YyYv

OB e,

ol o slo aigas il o 1 edod plowl 1
I (@ged Vo) owe S5 g £90 ¢ puiy ol el
095° S e bl 5o OIS pliw | il bl
e A (555 ez e Lo i T glangysSUG
JYmg Lo ml de uslow bgiSY (g3lu o> Cg
TolY g ol Aml 4 (Aiged £95 s ) digos
RO N R SC S ROV PUPREIPEEY
bioe )3 (e Sig0 4 (S8 50 lpld oo
b joso ol Hlge Sz 0l ool S MRS Agar
SN M@/l e 4 cainS e (5 s plKn
YV Clolos yo g w5 adlal ol pslinns S
¢y 9awlsS3l 5l oy aia i 4sgSTl 59, YUY Do @
5 ke p)F Jeals 539158590 b slo gl (5 don
<o S MRS Agar oS’ laore ;o Ibase g | 030
G 51 i 0 50 Ll slolid Cga g 2o ool
aid g oo oo s S o Gla ST YL sl
odls Al sla dgpl o dad ploul s 0l ool |
&sl> MRS Broth lase ,0 5 003 (5,135 o,lei
Caz Ve TCy Y TC 58 8 Syl Y-
S (6,10 gaw Ol

4ml o lalas aeln YF cws 51 Ve pl alsl o
F X)) pH il sleosgazs ;0 MRS broth
2® OgribigSil el a5l s ol g il (O
JyiS oo au PY+ nm zge Jgb 0 9 YVOC
e 6 ,xSL slasial oaily> (pH 6.5 ;o MRS broth)
30 Ogem beSSl Cels a3l oy MRS agar Lo (o
Oyg—o a4 Sle 0y e g 0o byl YVOC
cfu ( Colony Forming Unit)/ml ,slée o LS
waseins PH Jood e U.(VWWA T ) 00 )5 a o
TW)

JooS oy yskaie 4 g PH Jaodd cd o
Jud o) 5110 pl Jase ol oo Sod as o il
sl clale L MRS broth 514 ml o s alg;
S pi Golae Sad I CUIN TG STV i
LYY °C 0 HawligSSl 5l o .ayo 5 dl (0x0id)
zse Job o J5sS olyes 4y azaii cel 0 ¥ e

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

b gty 5l o Gondy il O v 1M e o
Cyisesd gy il b (g5l PBS yone
(Joh 0,78) SS9 0 5 035
o s o5 e 5§ ool s 5
ol—as Ylyie 4 (29 @lo g o—bodls Ly,
3 09790 ey Shomie 005 e genw Mgt
A Al 959800 g, b somwdly i o Lac
0.5,0.75,1, 1.5, 2 mg/ml  (alizes slpolale e
VY pm ks b 5 g ki (oo Mg 0)la s |
Moo wnl Grizes (20)055 ol
¢ i ol PCR g, 5 ool ol by sl sy
o S leslaiwl b DNA zlze ol ¢ jshate oyl
3ol (olal o5 o Lie S DNA) gl
ST lsie 4 VPS IRNA 5 Sl 5250 yul s 5l
PCR Jga 2o Colys jo w08 oolaw |PCR STy
235 )8 bl 0)9e 5,989, b

oalaw L 7Y 5,81 J5 ;0 PCR Jgua e 5584 2SI
Ao 5ldg bg el SO a4 5984 iSdl ol o 5
axio bwgi (J5 59, PCR Jpaze g o plox]
s~y b g Hla Sl eloesll il 5 599y oo
3)90 (§ Aged pgkesligiSY iz a0l I e s
5 s g 155 TRNA (slo yosl U sl i
D5 s 255 S o5 iy o5,
NCBI 55 ok j0 0g2ge o Jlgs b 8L o
S0 a—b 4 wlie BLAST 138l o5 lawgs
&y MEGA Y 381 o5 5l eslit ol by o] Seiijolid
5l os eud pbglymw g 0l g )5 16S IRNA g3
8,5 alxI NCBI oSGl o ol caway Jlgs

o Al i o e Sz g ATl pe o
SHT29 slo Jsl s 5, s e Job o o)lae
Jsls g HT29 b, o5, sls Jsl HUVEC
Sl sy sl Jsls Sl | HUVEC o
i s 50 00l (6l sle Jolos 5 a4
5® Galogiy il 9 el (o 9l> DMEM
&l i eols ciS 37 °C sles g Co2 5170 L
o Pl soliw! laore (e 5l 50 dae S
MTT rw y Cond loolain L ughew LeaSY

http://rjms.iums.ac.ir

aigty SaaclS 5 155059 31 (uligegogan sl 59
sl b S aloeil ol Sale o sl by, 4
2 ol ol (615 55l lo (5 55L (ygrmmilins o
(O9ebgSSl Sl g osls CtS Bl s oo Lanee
Py b s o s 0 8 o o Jolao (35905
S35 Gl sl 5251 s e iS5l il
S a3 5 pS1ite S T s Jge L
S jlesliw TL 7 mm Hhad 4y sl Sals .ol eols
38T e (595 3 ool jei il o sl
Ve pl e s ol cawlio g (mdrins Juolgd
00— o ughe—ulisiSY Jd o iS 05, Joloe
JYeeul g (pH 6.5 0 Jb i K 09w o wg)
g odd (H5) sk LyiSY alo oz 29y Jslowe

W‘ﬁé)l%&ﬁdﬁo ul““-’ g s (o0 | i
o 90,5 Jles 0 mg/ml YEK 5T L 5,000

3 &lBlaz jsb 495 °C o celow v (o) o
G goa—bodgdlla Zoly pyw g pgd slo Sal>
e e sl jelate 4ol atws )BT, BTL b Sal>
Glod o celwawogam b coly c a5, Jole
37 sbes o b Sy G a1 Lo Sl
Gl i g0 4Slcel W Y Gue o °C
S ke e g o 4 by e 0h) ()l
e ggoyl o b fals jslaie 4ot (655 ol
A b g debre b lla jlad (2 S0ke 9 003155 L
OFmm > axd) S0 a0l gl @bl Hhab
2 slp (Yo mm =< 568) 9 (15- 19mm =laws o)
AY) w5 el wlos
S5 Syt olac (sl ol ez Ll
4 ¢ Jaue MRS broth 4 5T g, 08,5 o, sla
ml s 508 (5,105 S YY °C o el Y o
o)l ciS lae 50 ml jo ael W VT cis 5l )
37°C los ,o 5 0us eols et Tsazes MRS broth
6o @i Db I8 L S YO tpm 25 L
Al (6 S ojll e nm g Job yo il S aore
O B S v L TR | UL SR VR C AN [V b
S § baazme o Jobo 09 ) 3l laz S
Laddo Ve Soeay g ol Jite dlof 4 (550 sl

VO bl Y olad Yoy 15jly ySiidjs ogle alan


https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

o 03,518 5l 0ad Lix (slapusluslisSY ol o)las o S5l g (Sismon Slrogas

P 3l ecd S plosl S5 s Do 4 b (903 ples
GraphPad Prism ,I;31 » 5 ¢ Minitab verl6 ;3!
Sole T 305D Sl o oy Glp w55 4 ver9
3, lastiwl &l =il g (ANOVA One-Way Unstacked

P <+/+0) 1,5 oolazul

loaisl
e 0,5 675L O jge a6 Sk ol Glas mls
Al pas ¢ ghie S > o i jla ST sae YL
0030 45 °C §37 °C los yo 0, 9 15°C sloo o
S 05,5 oanps lii Jego LT ioren
O Al 0 50 (6 aiges ¥ o3l deed g0 4,0 VFIRNA
o as ols lis Candb mlis aslol jo a5 (V )
Glxe LAY Cpplin b o diged 51 (SO ka3 050
CS )0 b Dl (o0 poiin ;8 el wligSY a4y
Lo gV # STRNA g 5001 51 ol ogglid
MEGA 7 58l 5,5 ¢ NCBI 0935 &le Mol oKL
oads edls Hlas by (5,550 o b o] bLS L1 g ol plo!
s Jlgv 5l s ead cales Ho (VY US=l) el
S5 0590 65SL 9 8,5 aloesl NCBI oSl 0 sl

(3-(4,5 dimethylthiazol-2-yl1)-2,5
plowl b .o plxil diphenyltetrazolium bromide)
100 s ol o a8 2dale) IC50  lade c s oy
)Lo.u Lglfgwum‘(uu@ow)ugjp
Cz (5) ol ool cdale pl 5l Jolow (gum
5L oyl S g &l A7 ol SO 4 ) el
Solw sl oo, 5l Voo ul (Sal> 2 g0 0l
D g8l 37 °C les jo celw YF g o assu,
o,l—ac 510.5,0.75, 1, 1.5, 2 mg/ml sl clale
oy Jolsh 5 ol sl 03, (55, 555 sl
sl Sal> Glgioee w250l jlod caelw VY
MTT &, 515 mg/ml g oo 7,5 al> A7 el
%5 o cele Fgon alol ol a(ldl L)
2B MTT 5 G g 45551 37 °C (sles 4CO;
@ (S S9ilgms Juito 60) Yoo pI DMSO 5 w05
Colgs j0 000,85 a8ls 137 °C gles ;o aiBo ¥ o
3o (ad2) 00 ) 1Y oo b e diged i 5
Jobe Sawis lie g ol 81,3570 nm e Job

(Y

Sulaarg b 398 Jole plod 03,5 (b 5l on

NS sl Giliseo 3blio ol (65l pen ) (sl wiges 1o lix sls gl obewdsn 9 Sjlsn Sl LT Jgas

Lod Jozs
e

Olysn )8 jues0

FSYE eSss gesY S5 45 37

sl el

15

) ali>
Sl = Sidhee

P)f &9&"9/5‘:“ L;‘l{

Sy ams VB

hidet S 1
— — — + 5,
s9e le
PUESH
el A 2
(g S
y9e «le
b Jls S 3
+ )
aJwwb
s
PEAH
bl a5 S 4
— — — + 5,

9o (o

V) il Y o,les Y4 oy9 15l i Suj ogle alan

yva

(= G 3, b ssh 35, o+ Jlos )

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7861-en.html

ofSn 5 o JutiS aius

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

1700 bp

(ite U5z N o5t 5100 BP 5, M (yg2) alllas 3,50 43905 15S TRNA (55 (5l i 1700 aas yyg0m ) IS5

52

P Secur
30 Schleiferilactobacillus

Lenti

Limosilactobacillus fermentum GL16SrRNA —==m
99
Lo Lactobacillus

,— Paucilactobacillus

8 ; Levilactobacillus

383

54

2 Latilactobacillus
20
Dellaglioa

Amy!|

73 _': Pediococcus
37 Apilactobacillus

Out group Pacidil ici 16S rRNA

VS TRNA g 5001 51 Jobs Seasol cé o —F IS

9y 1 il lg S0 ST Ll (5 Lo (oo

Sebo sl (L 5l aS w0 drwgs > o 5 (nys
5 ooy | OS] o Sleye Jlse flone o
S p 93 (50 ooliiul Jsie o len
o5 ,e oS aw a 2l) )lewm e b pn S5 )lg e
Car—dg dgae b g3 g2 cwlie polie o
03903 (5 Xz B (g )lo 5l (B 5 055008 (oDl
&Sk e slo (S 5l it spp |y o TL
Sl pals o b ol 2Ulys Glg (o0 Seismgn sl
6 oxniS ol Jelse oly golawm &y08 ialS
& sl g S eSS g9 20,5 o)1) (6 lowm
Oledl stodwg 009, (229,500 Joles Laa>yo a5 ws

1281 SSgms S o dlS s ;e 51 goge 20

http://rjms.iums.ac.ir

Y.

LS odeoli Limosilactobacillus fermentum GL
LJ"’S) )‘ oola__wl lJ J}l_m G:LA o..\.i)’ CJL:J o
oo 1285 518 g 5 0,50 MTT (s XS,
0.5,0.75 slo clale o s Mg o)lac gl
Job ok Slo 00 15 (295 BB ss mg/ml
1, 1.5, 2 mg/ml gle clale ¢ 5,56 ol HT-29 sla
%50+4.87, %40£8.61, iy al, Jobo Sbo oni;
(5‘“"’)1"5"""“’ o)La.c 1Cso )|..\.5.e ol w..:bls %25+5.80

() )logei)og 1.43 mg/ml « HT-29 sla Jolw sl y
ols s Jelow oo (5 adlllas gzl ¢(yimen
o Mg ojlac jloads colaiw | sl clalé a5

4 HUVEC b Jolo 00, 53, »» 55l Sl 2
(Y loged) (p <+/+ Bl celw YT o

VO il Y ylad Y405 15l) pSaisja ogle alan


https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

o 03,518 5l 0ad Lix (slapusluslisSY ol o)las o S5l g (Sismon Slrogas

HT-29
140
120
100
=
E 80
£
; 60
S T
40 T
:
20
0
0.5 0.75 1 1.5 2 C
oD
HT-29 by Jsks 59, 655k ojlas 5l s s MTT glis = 15505
HUVEC
160
140
120
- T
z 100
=
E 80
3
60
40
20
o
SO.5 S0.75 S1 Si5 S2 &
oD

HUVEC Jboy Jskw 59y 58L oylac il UA.A:J5MTT = -y )‘.S’M

3929 L (YY) ol an sl id hge sl Jow
Ol s Hloyd by o3l il jo 3l lo 28, iny
g Ly 59y 5 S ye e ey Jelse b Gl s
Olbyw 0o o (loys 5l (S az Slaes ol
Codbge b ol gy g Sloyo sonb (>l aile
b — ohlew glgl 5l g s o Solate sl
shlo g o 1,5 b loyo ol ccwsl oads colazwl
WJl o8 oo oz 51 6)b ()b (ol 2 )lse
St (gdae Slga Fhe iz 50 SlgL g sy, (SIS
2305 Gl gl JeSe Gl 4 b Sigusg .
(V) Wl ol slpaiy ol o w0 o oylojo
99y ool | gl LgiSY o > (6 andllas yo
56T e 5 olio—di5m 5 ciS Jglate slo

V) il Y o,les Y4 oy9 15l i Suj ogle alan

ARR

o1 5 st S lgaker 5 o usholyisY s
Szl W ogzge Sliid o odes jgb 4 b 525U
o Sigmsn sl Calslio s DNA  Jskw o)ls0
REI IO TS W JUX VDN PCEBRENF N
S A n e S (sla (55T L skl
oiSTyy Sl 5o (gr—wg yob 4 5 0395 15 (5 lon
ol e sl okag ysb 4 be 5L Gl
) DY gaze ;0 (g job 4 g A d Sge
Q5,18 g a0l g s Ol i (wlo Oyl
3 1b Sigag s by a b (sls Coled Baac
Lol Gl o0 o0y ylis in vitro ldllas § ol les]
b Sdgugyn a5 &l eols fylis jiin vivo sla,ls ,o
P Sbre Gbaysess Gl 035 @55 pw 0 Wily oo

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

Sl el 00 d (s )b gl (sl el Sl
Sl a0 by, oBas Baass cpl ls cul
03) y » oS Qb (d lrod 9l B (SSgmsn
) HUVEC Jlai Jobo 5 HT29 Sl Jobe
5 9,1 Elgil (s (2l 5l le st o ab ool
29 calS ol i loanzo 5 Sloys et

=

ol aS caw | (69,50 sl o b (5 adlllas s
Limosilactobacillus  Jsl—w 5 o )l—ac a2 5 -

Jsbo ;0 iS5 (6,350 ,9b 4y Wilgs o fermentum GL
d)'{?)-’ 4&44‘ u.l.c LY 9 ;L.S )LQ,A ‘) @Lb)_u 6[.@
Plse Sl oS b Sdgmgn Bras (Sloyd (ot
Db ool byl bl (6 adlhae yo 4 jshailes
« Limosilactobacillus fermentum GL ;| colai__ul
Obe s> slp daa Seigmgn SO plpe 4 Wl

A5 Jae JS o oo

P g g SR

ploul jo a8 ol 8l plas 51 B o 98 e 5 o
QS e Sloya8 g S idgel 5 Ken jipgh oyl

References

1 .Sarmast Ghahfarokhi E, Mobini Dehkordi M,
Beheshtimaal K. Isolation and evaluation of lactic acid
production content in native Lactobacillus of
Chaharmahal va Bakhtiari province isolated from
dairy products. Biol J Microorganism. 2012;1(3):41-
52.

2. Reuben RC, Roy PC, Sarkar SL. ASM Rubayet Ul
Alam, and I. K. Jahid. Characterization and evaluation
of lactic acid bacteria from indigenous raw milk for
potential  probiotic properties. J Dairy Sci.
2020;103(2):1223-1237.

3. Guo et al. Lactobacillus acidophilus GICC 6074
inhibits growth and induces apoptosis in colorectal
cancer cells in vitro and in HT-29 cells induced-mouse
model. J Func Foods. 2020;75(104290):1-10.

4. Nowak A, Zaktos-Szyda M, Rosicka-Kaczmarek

YYy'y

http://rjms.iums.ac.ir

o)lac Jlo,w oo Ol w0l (g5l

o S 303l 5l esliil b ()] oDy
D (g ) (T

ol asdllas pl o (i Caows 3l Jo b ol
ol—ac 5 Y 51/0 ) mg/ml gl clale a5 ols
odle oaiy wiols cel VY by b o wslw LSy
s AN DEFAY s an |, La Jolew
MTT o5 obos | s aims 2alS 0o 45 YOZO/A-
Jokes 70+ ¢ coms Mg o lac 51 ) mg/ml clale
93 2 o Sl gd g 1S (o e |, HT29 lo
3 e gl asllas s 5,1 HUVEC by sl Jsbo
109 CFU/mL LHT29 slJoh (s aicle Y Los
INA L Jsbo sl ATCC 393 5515 ol LgiSY
sl i alizee Slallla s (\F) cé L als
Sl ealy gl v olo WL lbSSgg
35S 0253 b o sl | s 2y i 0
Mo by oS oo JB 1) Glisee (o (gl o
s LSt bwgi ol a1y Ol Slge oS
Called Jials 4 e a5 005, (6 Aldu—uwl ralS
Oleyd 5 Sy 4 Sy (o0 95 (o0 (29,50
Sl A () S SS o,le8 oliws o b
Slyed Lo o anlllas ;0 ool cws @ s b gl
Gl cdalio b g by a5s8 ol ooyl yo Ylazsl o s
Lol G038k 2l JaSe lgie 4 asly oo L]
ol adsi gl g wigd oolaiwl gl as codled
G930 3 e biSY (6 dg Sl s 03,113 4568
(F) el jlo 95 5 oYL

Sokw olac il ooly Hli s (o a5 jghiles
s sl o Limosilactobacillus fermentum GL
15 oot ot o Jsls 355 g, L HT-29
@len) sl e 5 (Jo pl baid s ol e
b Gl slo Joho p loSiigng 15T 589
aS Cwl S5 a3V (F) cwl oais iy a5 el
asllae cpl o oolan__ul 5,00 slo S L
sl &ges 5| (Limosilactobacillus fermentum GL)
Ao g ST as Ol g ead lae (DS s ol

VO bl Y olad Yoy 15jly ySiidjs ogle alan


https://rjms.iums.ac.ir/article-1-7861-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-10 ]

J, Motyl 1. Anticancer Potential of Post Fermentation
Media and Cell Extacts of Probiotic Strains: An In
Vitro Study. Cancers (MDPI). 2020:14(1853):1-22.

5. Jones LE, Nagelkerke JF, Ensink NG, van der
Velde EA, Tollenaar RA, Fleuren GJ, et al. Caspase-3
activity as a prognostic factor in colorectal carcinoma.
Lab Invest. 2001;81(5):681-8.

6. Ahmadizadeh C. The study of expression of PTEN
and AKT1 genes in coculturing of HT29 colon cancer
cell line with Streptococcus thermophilus. Feyz J
Kashan Univ Med Sci. 2018;22(6):624-31.

7. Jin SJ, Yang Y, Ma L, Ma BH, Ren LP, Guo LC,
et al. In vivo and in vitro induction of the apoptotic
effects of oxysophoridine on colorectal cancer cells
via the Bcl-2/Bax/caspase-3 signaling pathway. Oncol
Lett. 2017;14(6):8000-6.

8. Asadi M, Shanehbandi D, Kermani TA, Sanaat Z,
Zafari V, Hashemzadeh S. Expression level of caspase
genes in colorectal cancer. Asian Pac J Cancer Prev.
2018;19(5):1277.

9. Curigliano G, Mayer EL, Burstein HJ, Winer EP,
Goldhirsch A. Cardiac Toxicity from Systemic Cancer
Therapy: A Comprehensive Review. In Progress in
Cardiovascular Diseases 2010;53(2):94—-104.

10. Grosu-Tudor SS, Zamfir M. Probiotic potential
of some lactic acid bacteria isolated from romanian
fermented vegetables. Ann Roman Soc Cell Biol. 2012
Jun 1;17(1).

11. Hekmati M, Ben-Shaul Y, Polak-Charcon S. A
morphological study of a human adenocarcinoma cell
line (HT29) differentiating in culture. Similarities to
intestinal embryonic development. Cell Diff Dev.
1990;31(3):207-18.

12. Davoodvandi A, Fallahi F, Tamtaji OR, Tajiknia
V, Banikazemi Z, Fathizadeh H, et al. An Updte on
the Effects of Probiotics on Gastrointestinal Cancers.
Front Pharmacol. 2021;12(680400):1-21.

13. Elkay AI, El Hamid Hussein RA, Abu- zinadah
OA. Differential control of growth, apoptotic activity
and gene expression in human colon cancer by extracts
dorived from medicinal herbs, Rhazya stricta and
zingiber officinale and their combination. World J
Gasteroenterol. 2014;20(41):15275.

14. Yazdani Y, Farazmandfar T, Azadeh H,
Zekavatian Z. The prognostic effect of PTEN
expression status in colorectal cancer development
and evaluation of factors affecting it: miR-21 and
promoter methylation. J Biomed Sci. 2016;23(1):1-8.

15. Matijasic BB, Rogelj I. Lactobacillus K7-a new
candidate for a probiotic strain. Food Technol
Biotechnol. 2000;38(2):113-9.

16. Clinical and Laboratory Standards Institute.
2018. Methods for antimicrobial dilution and disk
susceptibility testing of infrequently isolated or
fastidious bacteria, 3rd ed CLSI guideline M45
Clinical and Laboratory Standards Institute, Wayne,
PA.

17. Emami A, Hashemizade Z, Noeiaghdam R.

YYY

Study of antimicrobial properties of Lactobacillus
casei and L. acidophillus against common
microorganisms causing nosocomial infections. J
Qazvin Uni Med Sci. 2009;56(3):6. [In Persian].

18. Xanthopoulos, Vassillis, Evanthia Litopoulou-
Tzanetaki, and N. Tzanetakis. Characterization of
Lactobacillus isolates from infant facces as dietary
adjuncts. Food Microbiol. 2000;17(2):205-215.

19. Zhang, Bei, Yanping Wang, Zhongfang Tan,
Zongwei Li, Zhen Jiao, and Qunce Huang. Screening
of probiotic activities of lactobacilli strains isolated
from traditional Tibetan Qula, a raw yak milk cheese.
Asian-Austral J Anim Sci. 2016;29(10):1490.

20. Vlkova E, Rada V, Popelatova P, Trojanova I,
Killer J. Antimicrobial susceptibility of bifidobacteria
isolated from gastrointestinal tract of calves.
Livestock Sci. 2006 Dec 1;105(1-3):253-9.

21. Zhang B, Li A, Zuo F, Yu R, Zeng Z, Mo H,
Chen S. Recombinant Lactococcus lactis NZ 9000
Secretes a Dbioactive kisspeptin that inhibits
proliferation and migration of human colon carcinoma
HT-29 cells. Microbial Cell Factories.
2016;15(1):102.

22. Perez-Tomas R. Multidrug Resistance:
Retrospect and Prospects in Anti-Cancer Drug
Treatment. Curr Med Chem. 2006;13(16):1859—
1876).

23. Nakayama M, Oshima M. Mutant p53 in colon
cancer. J Mol Cell Biol. 2019;11(4):267-76.

24. Martinez-Maqueda D, Miralles B, Recio I. HT29
cell line. The Impact of Food Bioactives on Health:
Springer, Cham; 2015. p. 113-24.


https://rjms.iums.ac.ir/article-1-7861-en.html
http://www.tcpdf.org

