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Abstract: Colon carcinoma, one of the most prevalent malignant tumors, is a serious threat to human health and life. The incidence of
colon cancer is a result of the interaction of multiple factors, so there are many difficulties in the prevention and control of colon carcinoma.
Currently, numerous drugs are used in the treatment of colon carcinoma, but they all have varying degrees of adverse effects. Therefore,
researchers have been working on the development of new, targeted drugs for colon carcinoma without toxic effects. Previous studies have
confirmed that fermented foods enriched with probiotic bacteria can decrease the incidence of cancer and have a certain protective effect against
colon carcinoma development. Probiotic bacteria exhibited significant anticancer effects in in vitro experiments and also reduced the
genotoxicity of carcinogens to colon tissue cells in in vivo animal experiments. N-nitroso compounds have been confirmed as carcinogenic
substances that exist widely in processed meat products, and their excessive intake can increase the risk of colon carcinoma. Therefore, this
article discusses the effect of probiotic bacteria on the suppression of colon carcinoma development induced by foodborne carcinogens
(N-nitroso compounds).
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Table 1 Food sources of N-nitroso compounds*®
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NDMA N-nitrosodimethylamine Beer, sausage, cured meats
NDEA N-nitrosodiethylamine Sausage, cheese
NPYR N-nitrosopyrrolidine Fried bacon, sausage, ham
NPIP N-nitrosopiperidine Bologna, sausages
NSAR N-nitrosarcosine Cured meats
NPRO N-nitrosoproline Fried bacon, cured meats

Nitrosating agents Nitrate nitrite

Become nitrosated Amines, amides

Vegetables grains, additive to meats, other foods

Protein foods
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Table 2 Probiotics with anticancer effects*?

ke kS #2
HBRIATE o RIATHE EA S KILY
INTH  EREIATE L SR
HMIATE oy JAFH T AL FUAT 2L A
ARIATE BT LBAEE LR TR
R IATH KA FUBRAE IR SRS AT
MEIAE  AERUATE  ERIATE R A

FE—WEIATE EASUHATE ARG AT

W BORHIESS & 2 20 A2 B R I B i AE AR ]
BEARESIE I RO 2, IR S m A — & Ry
FHBL, Z5 4, AT 28 A A R SR SR AR 22
{H A BIE BA TR i AL vk - A 20,
HAFZRIAMEACBAT B . AR T AT TSR
BN B YOS TIRE R 2 AR I M BT R LA (&
B G R EEFLER Y L. casei X11, 2055 [ PUiEALE S
FRFLAPI Y L. casei K14) P gl TFRefLAF I (4355
98 L 40 5 W /Y L. paracasei subsp. paracasei
MBES4 o B 1 B AL S R W FLER 4 L. paracasei

subsp. paracasei X128, /385 [ Hil AL G RIS £ i1
L. paracasei subsp. paracasei J23 5 L. paracasei subsp.
paracasei G15) M. B AWEALATE (B A HilE R
f) L. rhamnosus SB5 5 L. rhamnosus SB31, 7355 H
AL G RIS L. rhamnosus J5)MY. etk aLFF

Oy B A P Gre 4R LIS ) L. coryniformis subsp.
torquens T3) FU&x, 2 oW rh pgi) i iRy 2 H BT CAlF
SR, HA UM DD RE R AR B R

AT BRI FE RN 2 A2 A A I I B R

BRI 1 BB A R B R AR = ) S R R L 2 2
ETHRERT . VEE FTE R 2 o6 T 20 A B O it B
L. paracasei subsp. paracasei M51*34°4_ | paracasei
subsp. paracasei J23. L. paracasei subsp. paracasei
G15, L. coryniformis subsp. torquens T3 #F1 L.
rhamnosus J5. L. rhamnosus SB5. L. rhamnosus SB31
{10 B A 4 oL % A R B 1) o) N 85 s HT-29 4t v
BE f fig g 3404 gk BB Franceschi 4R i 14
Bifidobacteria. Lactobacilli. Saccharomyces boulardii-
Bacillus clausii RAFEHUREIE AL 8. B4b, Aig
B 7R R L. paracasei subsp. paracasei M5, L.
paracasei subsp. paracasei X12 1 L. casei K14 f4fiff1
BER[S: HT-29 4if kBT, i L. paracasei
subsp. paracasei M5 [1*)3 B /440 S D B i T
I HT-29 4 o i BARE AR 75 S a2, %%

309



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

THSME E(CRT) A LI Gy A B AR R 10, [
P ML P95 A HEALEY . L paracasei subsp.
paracasei M5 F1 L. paracasei subsp. paracasei X12 [k
R EAPURIIRE, #%) T HT-29 4upfssss, Jhil
IR TR RIS R S HT-29 4Ry T, axuy
4 LU BHAE AR Z NI B S IR A 78 P i A 1 B — e
FEINR A B AT ASI R A T DU PR L), T
B ER = AR N S i RAIE T8 ) S HE S 50IE

sEE e EPUBE AT, SR RER TR
WA, RIS, EBEAR OO, i
Eiﬁiﬁ[7,39,40,41,51]‘ QEHH@AE’E Eiﬁj\[7,39,50,51]\ ’fZ'S DNA[41]\
R R B = PN He A B AR B T4, i 4 e
2 % Caco-2M%, HT-291041 %51 SNU-C2AR g4 K,
e H AT 20 M N\ AR B, AT ES 214 45 s 1)
ik

NOCs ZTEVHNE. eks . 1 REE S e
B RATIR A PR CAIE ST RIEUIN TR 5 45 e
RIiA—E M. Faghfoori #iEmt SR, & HIEA
ZLRAIA 50 g LA R AHEES) T-51 K 4l , 1 i 2B B0
NOCs & &5l e — e 4k e, # e S
NAEAZARSUEY) 2 BTN — € &t 2E B0 N 2 —
SERIRAE Y, SEag /N RAE B B0 2 BT
Lactobacillus GG AF A ERR Itk b 1 46 e
RIFHR . TMxEH NOCs (1,2- —H3E[E) 5K ik
/N R B FLRR AT R 1), A BRI E A . A
BRI T A XS T AT LA AH EA S 95 K )
KBS, LA B A #04) N-methylnitrosurea
(NMU) %S C57/BL6 M4 mm™; L. casei
shirota AJ i 1 N-YEAHZENTE S/ B 45 DNA $i
it L. acidophilus Fr3 B V420 i AT 400 B0 x4
ML AR PO, P A A LR T P
Enterococcus faecium CRL 18378, ST 1 ik 3 b
FERR LT EEY. Lactobacillus acidophilus 1 %% BN
Lactobacillus bulgaricus 191R T #RIREMIHIH 1,2-—
FE R A2 /N R G5 B R 5| o (4t st A 24458

i A TR 2 A5 Bl FR T H T 65 i 4 B S st
TR A, I\ 254 Lactobacillus reuteri
DDL 19 . Lactobacillus alimentarius DDL 48 .
Enterococcus faecium DDE 39 #l Bifidobacterium
bifidum DDBA -t A i/ 556 5h W8 4 e i 0 15 22
BB BORANEH, K T i R
ERGUH AR 5 a8 AR AR EE R IEAHDS, 1T HIR
AR B 28 AE T BLFS A RE 0 i T B B B 28 AR TR
OO0, 2854 IR REL A W IR BRAR N-TE RS, PR
TENIE N BB TR, IR ZENEILAT B TS

310

FFE AT 52 ik B NSRS ) B 40, IR N
100 pg/mL ) NDMA 2644 FARREAE KAFVEIA 168 h,
XHEK T wi AR ARSI S N-E RS R/ R a],
T R R SRR, BN T NEL
SR UG, (E A R 50 SR IX e SO S ek
fRFETTINN, ZhG e HERE R AR AN 2S . PRBEI R 2%
T TT AR AL, 738 24 21 T AT e A i 1A,
Pool-Zobel 7£ 1993 1 1996 =4} A48 H AAEIE Bk L.
acidophilus 3 3% 2k T TR 47 45 W fa 52 WA 3 BUE P
MNNG Fl DMH #5416 /718384, Tanabe 45 \ 75 1994
SR FUAR R S T A DL, - IR R FIH R4 FE ) 18
I, FURR R 25 G AR ERE U R 21 TR 4 EIK
FEF B — e AR, FLRR W WA 45 A 4 )
RO, T ARSI 2, WUERE R L,
IXEEAR S M T2 A AN R 58 AR N S 1 B E AR
P, R, R ARIGERCES RGRRE RS
AL TR R FE I TR B R 2

4 mEEX FIHEEESYNE LSRRG
{ERNLE

R, At ERRIERL ) LSRR LI 45
ke ThaeR): OBFRNKE . MIE RN
@B £ AR, OFELE I A 45 A i
FRIBLE ORI @RT LS b S s
B, SR s ERiEMAE RN RIS
B Oni A AR A B BT A
Jits QAR KT T A 7R 73 8 o L A
25 i 1 2 76 B I B AR A I E A A v A A
04T g, Anu. ik DNAMISILACi
PRGBS ; © 2] e hrbE Ry E
PRI RS VR PSS = IO TR B
IR, 7 E T AR G A I LA AR ) LA Y
i B RIS AR AEERTER A DNA fEARSM Al fie it G
PEA TR, BATRTHLA R ThRE™ . x5
EAEFACH AR, 25 B X L Th RE B4
BUECRI DA S IR e, B RAAE (10 A A AN ZE Ry fizriE
PR AR 25 T

HI T N- A — e 7], e RON- LA L
FELE i A AT R A 2R EDNAS S, AL
FEAR P IE LA 2 AR TR TR 2R PR T 3 2 4
DNAKEHEAL; 35— T5ii, 4l s2 ket Il ior 4
DNAFGRAIT 40 3G 2 mORE A T 51 & 2 A
W, A T T IRIIE R, FHBE
IR I . DI, ket vs S 4 I DNATSR



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

i, ek AZ A5 20 O (I DNARS & Bt 4 it o 352047 BE
i A 42 2 T I 3] FAARG H N- 0 e 3 I DNA Bt 364k 3%
R E M.

TE N-V 75 R 25 B R, 2 A T T 21 ek
INHCKT 7GR DNA SR R 228 i Y, fnzs
AR B ATEARS M FAER 43 P450 S0 CYP1AL Al
(RIZEIL, FFIE I S il ARR 15 SR TR TS A0 &
SRR /IS N-E A o i 2 P, 28k b 8
FRE/NREE S CYP3A RN AT RS 5 0
R R ET R, 2R, AR
PRSI N- A, FRARFAE iE A st L 2tk
e FHIB2881 - Oelschlaeger 25546 tH FLBR B T 45 &
NOCs, /X)) i 5] K 4HH. DNA 5, HHF%
(X B R AE it 9 AL A P, SR
VER 5 s A=l A E IR FE 2 IEAE G, T BB AVER T
B W RRTUAAS RS 0 T P 25 2R TR,

TR SCHER A TR R, 2 AR BT N-WE RS
R e AFIN LA LA 2R OFE A Som it
AN, RO E sz MR NOCs [rIEE A
fi; FHET NOCs B4R @5 NOCs Al NBTE
NOCs Z G N\ E T, BFIK T NOCs St RAL 1,
I BOE EAE B R NOCs i il i) i 2 I 41 i
DNA [#f%; OTEMIER N A W Bk R4 7
NOCs, BRItz st e #0d] 7 NOCs
ETRANE, @IS H NOCs 1& Bz E R
T DNA (HRG, @2Er i RS RO RE i
WRET, FHRIER B~ E RS,
DT T NI N-SE A i B2 i 4 B g (B~ b R
THHGE SR B AR ZUL RS 1= AE . a4 e 2
FrE B, o A T T I I Y A TR 4 A 1T S
TGS NS S EURY, RIS R,
Goldin % N FIRF 7SS Fmh iR, ARG R AT B
NCFM A1 N-2 XAt gl p- b Rl A Bk iR il A
1R S P B A /R S, Kumarl 45
NT 2015 SEHRIE th R /s SUBAT B 01 i T 0 R
(VRT3 e 4 A G i 55 i g I P g )
A, TS T B N-E RS S 7 e P 1) 5
PV IO, X U A MRS 25 A T AT 2
TEERE, JF— e R LA i E e i R A
5 45iE

SEm RO SR R VI, Hizheks
THE RIS &S 5 5 R4, XARET ISR EY)

Hg A ) NOCsE®, NOCs & &k N
M EBCEY . —, JHEBEEEANEN, NgipE

R R el R A2, AR
WP AR, fEEVRTE NOCs 5 & A &t i A2 ik
Firh, AR AIPH L NOCs X2k 41 DNA 4
IS TAL BV FIEO, 3 FLIE I 955 S8 S 8 e
NOCs X5t Ef . (HAREHAT, A #E KT
FAUAT BRLE T SE b A S 7y, O TE A M BT
AR FROREARUNE S T, 0 2 B P
R B B TR, BAUR R T4k
SEHG . I U R Ayt AR AR MR R H B BLES I
JE IR, AEENIR A T R ECR ) B E R -
DRIk, 5 2 A B PR EIORE ) CEEanin 2K
TR MR BB R P S EMR AR NOCs) XA
Jor T R LA ) B A A B B A IS S, Il A
i A W S I R BR R, HRGEA
Pidh i DRt B R BON 4 e R E AL, AT
R &5 R Bohgea 1 v 255 s A T i R B R At

[1] Fotiadis C I, Stoidis C N, Spyropoulos B G, et al. Role of
probiotics, prebiotics and synbiotics in chemoprevention for
colorectal cancer [J]. World Journal of Gastroenterology,
2008, 14(42): 6453-6457

[2] Wollowski I, Rechkemmer G, Pool-Zobel B L. Protective role
of probiotics and prebiotics in colon cancer [J]. The American
Journal of Clinical Nutrition, 2001, 73(2): 451s-455s

[3] Hoarau C, Lagaraine C, Martin L, et al. Supernatant of
Bifidobacterium Breve induces dendritic cell maturation,
activation, and survival through a toll-like receptor 2 pathway
[J]- Journal of Allergy and Clinical Immunology, 2006,
117(3): 696-702

[4] Guzy C, Paclik D, Schirbel A, et al. The probiotic
Escherichia Coli strain nissle 1917 induces T cell apoptosis
via caspase-and fasl-dependent pathways [J]. International
Immunology, 2008, 20(7): 829-840

[5] Bertazzoni Minelli E, Benini A, Marzotto M, et al.
Assessment of novel probiotic Lactobacillus Casei strains for
the production of functional dairy foods [J]. International
Dairy Journal, 2004, 14(8): 723-736

[6] De LeBlanc AD M, Matar C, Perdigcn G. The application of
probiotics in cancer [J]. British Journal of Nutrition, 2007,
98(S1): $105-5110

[71 Russo F, Orlando A, Linsalata M, et al. Effects of
Lactobacillus Rhamnosus GG on the cell growth and
polyamine metabolism in HGC-27 human gastric cancer cells
[J]- Nutrition and Cancer, 2007, 59(1): 106-114

311



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

312

Hirayama K, Rafter J. The role of probiotic bacteria in cancer
prevention [J]. Microbes and Infection, 2000, 2(6): 681-686
Rafter J. Probiotics and colon cancer [J]. Best Practice &
Research Clinical Gastroenterology, 2003, 17(5): 849-859
Hosoda M, Hashimoto H, Morita H, et al. Studies on
antimutagenic effect of milk cultured with Lactic Acid
Bacteria on the Trp-P2-induced mutagenicity to TA98 strain
of salmonella typhimurium [J]. Journal of Dairy Research,
1992, 59(4): 543-54

{4 R, TRV BT X G5, 5. 45 s RO T T BIAR A Jre 22 0], o [
SZEGS W E£,2009, 13(8): 1134-1137

LV Qiang, XING Shen-yang, ZHAO Zhi-hui, et al. Present
situation and prospect of research on colon cancer [J].
Chinese Journal of Laboratory Diagnosis, 2009, 13(8): 1134-
1137

Theo M, Jan M. Evaluation of fecal mutagenicity and
colorectal cancer risk [J]. Mutation Research, 2000, 463: 53-
101

Magee P, Barnes J. The production of malignant primary
hepatic tumours in the rat by feeding dimethyInitrosamine [J].
British Journal of Cancer, 1956, 10(1): 114-122

Chelsea E, Catsburg, Manuela G D, et al. Dietary sources of
N-nitroso compounds and bladder cancer risk: Findings from
the Los Angeles bladder cancer study [J]. International
Journal of Cancer, 2014, 134: 125-135

Stuff J E, Goh E T, Barrera S L, et al. Construction of an
N-nitroso database for assessing dietary intake [J]. Journal of
Food Composition and Analysis, 2009, 22S: S42-S47

Stuff J E, Eugenia T G, Stephanie L B, et al. N-Nitroso
compounds: assessing agreement between food frequency
questionnaires and 7-day food records [J]. Journal of the
American Dietetic Association, 2009, 109(7): 1179-1183

You C, Wang J, Dai X, et al. Transcriptional inhibition and
mutagenesis induced by N-nitroso compound-derived
carboxymethylated thymidine adducts in DNA [J]. Nucleic
Acids Research, 2015, 43(2): 1012-1018

J&g F, Bernd K. O6-methylguanine-DNA methyltransferase
in the defense against N-nitroso compounds and colorectal
cancer [J]. Carcinogenesis, 2013, 34(11): 2435-2442

R N- P A PR I ) RS R AN 2 R [ D] AL i
VR 218 5, 2013

GU Nan. Environment process and toxicological effects of
the N-nitrosodimethylamine (NDMA) [D]. Beijing: Beijing
University of Technology, Dissertation for the Master Degree

in Engineering, 2013

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

Hebels D G, Jennen D G, Kleinjans J C, et al. Molecular
signatures of N-Nitroso compounds in Caco-2 cells:
implications for colon carcinogenesis [J]. Toxicological
Sciences, 2009, 108(2): 290-300

Saeed H M, Alanazi M S, Nounou H A, et al. Cytochrome
P450 1A1, 2E1 and GSTM1 gene polymorphisms and
susceptibility to colorectal cancer in the Saudi population [J].
Asian Pacific Journal of Cancer Prevention, 2013, 14(6):
3761-3768

Kiss I, Ors& Z, Gombos K, et al. Association between allelic
polymorphisms of metabolizing enzymes (CYP 1A1, CYP
1A2, CYP 2E1, mEH) and occurrence of colorectal cancer in
hungary [J]. Anticancer Research, 2007, 27(4c): 2931-2938
Peng H, Xie S K, Huang M J, et al. Associations of CYP2E1
rs2031920 and rs3813867 polymorphisms with colorectal
cancer risk: a systemic review and meta-analysis [J]. Tumor
Biol., 2013, 34(4): 2389-2395

Hebels D J, Sveje K M, Kok M C, et al. N-nitroso compound
exposure-associated transcriptomic profiles are indicative of
an increased risk for colorectal cancer [J]. Cancer Letters,
2011, 309(1): 1-10

Chelsea E, Catsburg, Manuela G D, et al. Dietary sources of
N-nitroso compounds and bladder cancer risk: Findings from
the Los Angeles bladder cancer study [J]. International
Journal of Cancer, 2014, 134(1): 125-135

Zhou L, Muhammad M A, Muhammad Z, et al. Urinary
excretion of N-nitroso compounds in rats fed sodium nitrite
and/or hot dogs [J]. Chem. Res. Toxicol., 2014, 27(10): 1669-
1674

Parkl J, Seol J, Lee J, et al. Distribution of seven
N-nitrosamines in food [J]. Toxicological Research, 2015,
31(3): 279-288

Jenkins D J, Jenkins A L, Rao A, et al. Cancer risk: possible
protective role of high carbohydrate high fiber diets [J].
American Journal of Gastroenterology, 1986, 81(10): 931-
935

Irigaray P, Newby J, Clapp R, et al. Lifestyle-related factors
and environmental agents causing cancer: an overview [J].
Biomedicine & Pharmacotherapy, 2007, 61(10): 640-658

De Preter V, Raemen H, Cloetens L, et al. Effect of dietary
intervention with different pre-and probiotics on intestinal
bacterial enzyme activities [J]. European Journal of Clinical
Nutrition, 2008, 62(2): 225-231

Demeyer D, Honikel K, De Smet S. The world cancer

research fund report 2007: a challenge for the meat


http://pubs.acs.org/action/doSearch?ContribStored=Anwar%2C+M+M
http://pubs.acs.org/action/doSearch?ContribStored=Zahid%2C+M

MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

[32]

[33]

[34]

[39]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

processing industry [J]. Meat Science, 2008, 80(4): 953-959
Bingham SA. High-meat diets and cancer risk [J].
Proceedings of the Nutrition Society, 1999, 58(2): 243-248
Herrmann S S, Granby K, Duedahl O L. Formation and
mitigation of N-nitrosamines in nitrite preserved cooked
sausages [J]. Food Chemistry, 2015, 174: 516-526

Bingham S. Meat, starch and non-starch polysaccharides, are
epidemiological and experimental findings consistent with
acquired genetic alterations in sporadic colorectal cancer [J].
Cancer Letters, 1997, 114(1): 25-34

Ngoc M P, Tetsuya M, Keitaro T, et al. Meat consumption
and colorectal cancer risk: an evaluation based on a
systematic review of epidemiologic evidence among the
Japanese population [J]. Jpn. J. Clin. Oncol., 2014, 44(7): 641
-650

Molly M D, Komal R, Chapla A, et al. Identifying molecular
targets of lifestyle modifications in colon cancer prevention
[J]. Frontiers in Oncology, 2013, 3(119): 1-20

Commane D, Hughes R, Shortt C, et al. The potential
mechanisms involved in the anti-carcinogenic action of
probiotics [J]. Mutation Research/Fundamental and
Molecular Mechanisms of Mutagenesis, 2005, 591(1):
276-289

Zhao M, Yang M, Li X M, et al. Tumor-targeting bacterial
therapy with amino acid auxotrophs of gfp-expressing
salmonella typhimurium [J]. Proceedings of the National
Academy of Sciences of the United States of America, 2005,
102(3): 755-760

Wang S, Zhang L, Fan R, et al. Induction of HT-29 cells

apoptosis by lactobacilli isolated from fermented products [J].

Research in Microbiology, 2014, 165(3): 202-214

Hu P, Song W, Shan Y, et al. Lactobacillus paracasei subsp.
paracasei M5L induces cell cycle arrest and calreticulin
translocation via the generation of reactive oxygen species in
HT-29 cell apoptosis [J]. Food Funct., 2015, 6: 2257-2265
Tuo Y, Zhang L, Yi H, et al. Short Communication:
antiproliferative effect of wild Lactobacillus strains isolated
from fermented foods on HT-29 cells [J]. Journal of Dairy
Science, 2010, 93(6): 2362-2366

AR, B A PR T R IR 1 Y B AL B[], 35 X i
Bt 4%,2004,24(3):63-64

ZHENG Jian, LUO Dong-ying. Antitumor function and its
mechanism of lactic acid bacteria [J]. Journal of Huanggang
Normal University, 2004, 24(3): 63-64

Wang S M, Zhang L W, Xue C H, et al. Screening for

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

antiproliferative effect of lactobacillus strains against colon
cancer HT-29 cells [J]. Advanced Materials Research, 2012,
573: 1039-1043

Franceschi F, Marini M, Piscaglia A, et al. Effect of Bacillus
Clausii administration in the rectal mucosa of mice treated
with intrarectal instillation of the carcinogen N-
Methylnitrosurea [J]. Digestive and Liver Disease, 2010,
42(3): $140-S141

Wang S, Zhang L. Effects of lactobacillus strains on colon
cancer cell proliferation and cell cycle blockage [J].
International Conference on Biomedical Engineering and
Biotechnology, 2012: 1015-1018

U USSP L B L HT-29 4ilf i
TALHIFFE[D]. M /R IA AR Tl K 2%%,2014

WANG Shu-mei. Screening for anticancer effect of probiotics
and the mechanism of induce apoptosis in HT-29 cells [D].
Harbin: Harbin Institute of Technology, 2014

Park H D, Rhee C H. Antimutagenic activity of Lactobacillus
Plantarum KLAB21 isolated from Kimchi Korean fermented
vegetables [J]. Biotechnology Letters, 2001, 23(19): 1583-
1589

Thirabunyanon M, Boonprasom P, Niamsup P. Probiotic
potential of Lactic Acid Bacteria isolated from fermented
dairy milks on antiproliferation of colon cancer cells [J].
Biotechnology Letters, 2009, 31(4): 571-576

Choi S, Kim Y, Han K, et al. Effects of Lactobacillus strains
on cancer cell proliferation and oxidative stress in vitro [J].
Letters in Applied Microbiology, 2006, 42(5): 452-458

Kim J Y, Woo H J, Kim Y S, et al. Screening for

antiproliferative effects of cellular components from Lactic

Acid Bacteria against human cancer cell lines [J].
Biotechnology Letters, 2002, 24(17): 1431-1436
Amrouche T, Boutin Y, Prioult G et al. Effects of

bifidobacterial cytoplasm, cell wall and exopolysaccharide on
mouse lymphocyte proliferation and cytokine production [J].
International Dairy Journal, 2006, 16(1): 70-80

Faghfoori Z, Gargari B P, Gharamaleki A S, et al. Cellular
and molecular mechanisms of probiotics effects on colorectal
cancer [J]. Journal of Functional Foods, 2015, 18: 463-472
Goldin B R, Gorbach S L. The effect of milk and
Lactobacillus feeding on human intestinal bacterial enzyme
activity [J]. The American Journal of Clinical Nutrition, 1984,
39(5): 756-761

Gabriele C. Probiotics and the incidence of colorectal cancer:

when evidence is not evident [J]. Digestive and Liver Disease

313



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

[59]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

314

Suppl, 2006, 2: S277-S282
De Moreno de LeBlanc A, Matar C, Farnworth E, et al. Study

of cytokines involved in the prevention of a murine

experimental breast cancer by kefir [J]. Cytokine, 2006, 34(1):

1-8

Bian Q, Xu L, Wang S, et al. Study on the relation between
occupational fenvalerate exposure and spermatozoa dna
damage of pesticide factory workers [J]. Occupational and
Environmental Medicine, 2004, 61(12): 999-1005

Femia A P, Luceri C, Dolara P, et al. Antitumorigenic activity
of the prebiotic inulin enriched with oligofructose in
combination with the probiotics Lactobacillus Rhamnosus
and Bifidobacterium Lactis on azoxymethane-induced colon
carcinogenesis in rats [J]. Carcinogenesis, 2002, 23(11):
1953-1960

Sivieri K. Probiotic Enterococcus faecium CRL 183 inhibit
chemically induced colon cancer in male Wistar rats [J]. Eur
Food Res Technol, 2008, 228(2): 231-237

Fukui M, Fujino T, Tsutsui K, et al. The tumor-preventing
effect of a mixture of several Lactic Acid Bacteria on
1,2-Dimethylhydrazine-Induced colon carcinogenesis in mice
[J]- Oncology Reports, 2001, 8(5): 1073-1078

Ap&a A L, Gonzdez S N, Arena M E. Potential of goat
prabiotic to bind mutagens [J]. Anaerobe, 2014, 28: 8-12
Nowak A, Kuberski S, Libudzisz Z. Probiotic lactic acid
bacteria detoxify Nnitrosodimethylamine [J]. Food Additives
& Contaminants: Part A, 2014, 31(10): 1678-1687

Haskard C A, EI-Nezami H S, Kankaanp&&P E, et al. Surface
binding of aflatoxin B, by Lactic Acid Bacteria [J]. Applied
and Environmental Microbiology, 2001, 67(7): 3086-3091
Pool-Zobel B, Neudecker C, Domizlaff 1, et al. Lactobacillus
and Bifidobacterium-mediated antigenotoxicity in the colon
of rats [J]. Nutrition and Cancer, 1996, 26(3): 365-380
Pool-Zobel B, Bertram B, Knoll M, et al. Antigenotoxic

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

properties of Lactic Acid Bacteria in vivo in the
gastrointestinal tract of rats [J]. Nutrition and Cancer, 1993,
20(3): 271-281

Tanabe T, Suyama K, Hosono A. Effect of pepsin, trypsin or
bile acid on the binding of tryptophan pyrolysates by
lactococcus lactis subsp. lactis T-80 [J]. Milchwissenschaft
(Germany), 1994, 49(8): 438-441

Kumarl K S, Sastry N, Polakil H, et al. Colon Cancer
Prevention through prabiotics: An overview [J]. J. Cancer Sci.
Ther., 2015, 7(2): 81-92

Tuo Y, Zhang L, Han X, et al. In vitro assessment of
Immunomodulating activity of the two lactobacillus strains
isolated from traditional fermented milk [J]. World Journal of
Microbiology and Biotechnology, 2011, 27(3): 505-511
Oelschlaeger T A. Mechanisms of Probiotic actions-a Review
[J]. International Journal of Medical Microbiology, 2010,
300(1): 57-62

Takamura T, Harama D, Fukumoto S, et al. Lactobacillus
bulgaricus OLL1181 activates the aryl hydrocarbon receptor
pathway and inhibits colitis [J]. Immunology and Cell
Biology, 2011, 89: 817-822

Matuskova Z, Tunkova A, Anzenbacherova E, et al. Effects
of probiotic Escherichia coli Nissle 1917 on expression of
cytochromes P450 along the gastrointestinal tract of male rats
[J]- Neuroendocrinology Letters, 2010, 31(2): 46-50

Sond R. Effects of vitamins C and E on cytotoxicity induced
by N-nitroso compounds, N-nitrosomorpholine and N-
methyl-N-nitro-Nnitrosoguanidine in Caco-2 and V79 cell
lines [J]. Cancer Letters, 2002, 182: 11-18

Zhu'Y, Wang P P, Zhao J, et al. Dietary N-nitroso compounds
and risk of colorectal cancer: a case-control study in
Newfoundland and Labrador and Ontario [J]. British Journal

of Nutrition, 2014, 111(6): 1109-1117



