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The Role of Lactobacillus Casei and Lactobacillus Acidophilus to Decrease the Harmful

Biological Effect of Acrylamide
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Food Science Department, College of Agriculture, Tikrit University, Tikrit, Iraq.
ABSTRACT

Key words: o The study was conducted in the laboratories of the Food Science Department,
Acrylamide, Lacticacid  College of Agriculture, Tikrit University, in order to determine the effect of oral
bacteria, Biochemical and  agministration with 10 and 20 mg/kg from Acrylamide with drinking water on

Enzymes parameters.

growth and biochemical parameters in laboratory rats after 21 days. The results

Correspondence: showed when adding the Acrylamide at 10 and 20 mg/kg with drinking water
M.J.M. Al-Jubory caused in significant reduction (P<0.05) in the body weight at (— 5.17 , - 9.53) g,
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total protein, albumin, and globulin of animals with increasing the concentration

m jamel68@yahoo.com  Of Acrylamide, (4.92, 4.58) (3.22, 2.98) (1.70, 1.60) g / dl respectivly. While the
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07701853554

values of uric acid, creatinine and urea was increased at (2.66 , 3.01) (1.33, 2.98)
(31, 36) mg /dl. respectily, further the activity of enzyme ALP, ALT and AST
were significantly increased with increased of Acrylamide concentrations (34 ,

46) (47 , 60) (157, 174) UI/L. It also found that the addition of Acrylamide led to
increased the total counts of pathogenic bacteria and decreased the total counts of

lactic acid bacteria in animals intestinal.

The addition of two types of lactic acid bacteria Lb. casei and Lb. acidophilus
led to decreasing the negative effect of Acrylamide on the values of all the

parameters determined.
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ol Jeme b Gl g s cojld) (o A<l )08 are gf iliyygull alaat e Rasd) $ysems 3 S of (S eyl
-(2005 ¢(y5,4Ts Bansal) 44N Jé e cliiall aphall je il g dadiy

db gy e Wi Pla e 058 Acrylamide oS ol sl Qs 8 Lol aela LS ¢ )l 5508 ()
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Mags 21 55 aay Il G B g gansl) julaall Gary 8 Acrylamide s il .2 o

Urea | CMiaten | Uric 1~ 0 1 Al | TP

in acid pis/aila 3831 <Blalaall
mg/dI mo/dl | mg/d g/dl g/di g/dl
24d 0.71d 2.02¢c 2.8a 3.72a | 6.52a 0 3 lasdl)

21e 0.43e 1.94c 2.9a 3.75a | 6.66a | agy/ Olss/Je2 | Lb. casei+ 3l
22d 045 | 1.93c | 29a | 3.74a | 6.63a |as/ Olsin/da 2|Lb. cidophilus+ 5l

31b 1.33b | 2.66a | 1.70b | 3.22b | 4.92c 10

Acrylamide
36a 1.84a | 3.0la | 1.60b | 2.98b | 4.58d 20
27¢ 1.02c | 2.29b 1.9b 3.59a | 5.57b 10 Acrylamide + Lb.
32b 1.57b | 2.76a 1.8b | 3.30ab | 5.12¢c 20 casei
28¢ 0.97c | 2.26b 2.0b 3.57a | 5.64b 10 Acrylamide + Lb.
32b 151b | 2.79a | 1.8b | 3.37a | 5.19¢ 20 acidophilus

0.05 Allaia) (g gima dic Aygine CBUA) d9ag ) s dalgll aganl) b AdLAL) CiaY) : e-a
TP = Total Protien : Alb=Albumine : Glob = Globuline

Aaas 3y Jmlaal) 3 Acrylamide il
3 sl anmp el Gl 8 lal) s e waS/ ales e 205 10 S5 Acrylamide 3G ¢
clae JIALP , AST ¢ ALT clayy) ad soes 4llad 4 (P<0.05) (ssime ¢ &) Jpomn milill iy Cua
5 A7) AST aniYls (46 534 ) ALT ani) ddllad ad caaly G eyl sle ae Acrylamide sUasall cililgual)
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42 ¢ 25 vie agia IS CulS ) Bland) desana b lead e Anlia i/ dpalle 325 (174 5 157) ALP apiy)s (60
Ala) vie Glapl) Alled 8 gyime (mlal) Jsan bl cpelil WS gl e )/ dlle s 138
AST a3y « A/ ddle 3225 39 5 31 ALT syl e sl 3 cliU) mals LS ae 49y 53 Acrylamide
Caly L .Lb. casel LiS Als & al/ dulle 525 160 5 144 1 ALP ~3Us ¢ Al [ dalle 3359 52 5 43 &L
5141 4 ALP o535 « il / dudle 33a5 54 541 iy AST aydlly ¢ i1/ alle 505541 532 ALT aiy) ded
Jaa g Acrylamide 4dlia) e 43)lia Lb. acidophilus Lasal dwaly i1/ dualle 5055 159

sie ALP 5 AST 5 ALT cilagiVl (ssie g lihy) Jsan 8 (2011) <5315 El- Kholy oS3l g geitiall i)
Khalil 53l ae il @3S (3 ylagall de sane Slilgis oo A3)l0e anall (55 p3S [ aile 14 57 38550 2L SY) il
@sias Adle e )3l L5 xie AST 5 ALT a8 cilayyil s5ie g5 Jsan 3 (2005) <Abd EI-Aziem
e Acrylamide eDlgind cu 2l Glayy) dudalis 4 yudll Sgan o) 3yl de sanse ae 43)l3e Acrylamide e
U gpanall Loy Alels Lyl Al DA 8 A clileal 8 s0lall iyl ) asny o oS Agpaaall clilgall U
Ju N AST SALT Law Lgaliis ol Sl adll ) LAY zla colagity) zssds 280 DA (ol s Lae Lgie
WAl goall Jail) Je Acrylamide sy (2011 ¢y5,aTs Korkmaz )asll dee 8 JIa Jpean ) Liidalis saly)
(1998 «(y5 4T Awad) sl I AU byl W) 5al) s JIAN 1385 LAY Lpdef M (e s

Lags 21 3558 any hiad) &) G (TU/L) dpasii¥) Jlaall (e & Acrylamide sl 8l .30 se

ALP AST ALT | ais/alide syl cDlalaall

138e 42d 25d 0 3 )

119f 32e 19e s/ Ol Ja2 Lb. casei+ 3auud)
117f 34e 21e a3/ O/ a2 Lb. acidophilus+ 3 awdl
157c 47c 34c 10 _

174a 60a 46a 20 Acrylamide

144d 43d 31c 10 Acrylamide +
160b 52b 39 20 Lb. casei

141d 41d 32¢c 10 Acrylamide +
159b 54b 41b 20 Lb. acidophilus

0.05 ddlaia) (g gima dis djgina L) dgag ) S aalgl) aganl) gé ansal Gl : e-a

ALP = Alkaline phosphatase: AST = Aspartate amino transferase : ALT = Alanine amino transferae

(s Saal) (sl B Bisphenol A Ll
sladl (3 g )Sad) adinall il 8 w38/ ahale 20 5 10 oSl Acrylamide Lib 4 Jeall muas
ailally dadall cleaY) 8 Sl (s LS dael 3 (P<0.05) (gsine alindl Jan gl cuiy . olayall ¢l
6.71 56.81) cualy 3 w38/ alale 20 510 oS5l lilgall yill sl ae Acrylamide slae) die gyie 53
Juans (7.40 57.32 57.34) S ) sl desane o A3lia il e (6.10 56.11 56.23) 5 (6.82 5
=5 gsime il Jpemn ) iy G Azl LKW slael 3 xS/ alile 20 510 oS5l die gine g i)
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&S [ ik 20 510 S5 Acrylamide as Wiila) e Lb. acidophiluss Lb. casei <liOU) (aals Ly
LU aala Uiy lae ] 33l dacayall L€l slac ] ada

Lags 21 3558 aay 3l &b o laal & (LOQ) (masssadl &3l & Acrylamide JsSI5 o8 4 Jgaa

e Y adlal At ¢ lady) S
. clalaal)
M. | EM M. | EM M. | EM S
\
agar B MRS agar B MRS agar B MRS | ps/ebile
6.84 | 623 | 7.40 | 7.23 | 6.60 | 7.32 | 7.40 | 6.30 | 7.34 .
b | b | b | b | b | b | b | b | b 0 Sy
42 .
6.14 | £ 14 | 8.02a | 6.60c | ©O7 | 8.49a | 6.60c | 5.41c | 8.85a | ! * ikl
b b PETISITTN Lb. casei
42 .
6.17 | 5 37¢ | 7.04a | 6.64c | 5.95¢ | 8.58a | 6.57c | 5.27c | 8.77a| | Lb. + By
b RYSIITN acidophilus
7.42a | 6.86a 6'52 7'59 7.04a 6';1 784a | 6.95a | 6.81c| 5
=64 Acrylamide
8.07a | 7.23a | 6.10c | 8.40a | 7.77a | 6.11c | 8.39a .a 6.23c 10
702 | 639 | 736 | 7.02 | 6.7 | 747 | 7.12 | 623 | 705 |
b b b b b b b b b Acrylamide +
7.77a | 6.86a 7'84 7.90a | 7.23a 6'54 764a|7.04a|687c| 10 Lb. casel
711 | 634 | 723 | 704 | oo 741 | 723 | 617 | 712 |
b b b b ' b b b b Acrylamide +
7.250 | 687a| °° | 7.84a | 732 | 07 | 7.60a | 684 "0 | 10 Lb. acidophilus

0.05 Aullaia) (g iua dic Aygine CUBDUA) dsag ) s dalgll yganll b ABKSLY iaY) : e-a
M. agar = MacConkey agar : EMB = Eosine Methylene Blue : MRS = DeMan-Rogosa-Sharpe medium

A6 e Ll & o oSy elaa) 8 alal) cuall g gy dael 8 Jal) Jeas 3 Acrylamide <il o)
sasla LS gl 4deld Wi (2008 (Oishi) lekid o ledain Jully 43,8 #1081 ey 4l Acrylamide
Aladl) wlgal) Jilans & Casn o S 53 LSO Gmala S g sV @l 58 PIA e 058 o S 4l s
e s bl b cally bVl e dalaiel Caa e Sl calul) opil (mliail; clad) 8 plall il ll
elaal) & bl canll eyl Glsils elaa¥) 3 SLEOU s LS e g 1Y) 5ol 8 s Lea cLadl
.(2010 Jakubczyk s Szwajgier )

:JJL.AAS‘
Y sysaally Al AReV) (e e B ulOLAY) siee duhy (2004) Gla e gl o sedal
» A y¥) daalal)

Akingbemi BT, Sottas CM, Koulova Al, Klinefelter GR and Hardy MP (2004). "Inhibition of
testicular steroidogenesis by the xenoestrogen bisphenol A is associated with reduced

174



(2015 ) — (4) 231 (15 ) daall Lol 30 aghall cuy S5 daaly dlaa
ISSN-1813-1646

pituitary luteinizing hormone secretion and decreased steroidogenic enzyme gene expression
in rat Leydig cells."Endocrinol. 145(2):592-603.

AL-Mosaibih M. A.(2013)Effects of Monosodium Glutamate and Acrylamide on The Liver Tissue
of Adult Wistar Rats. Life Science Journal 2013;10(2s):35-42

Awad, M.E., Abdel-Rahman, M.S., and Hassan, S.A., (1998): Acrylamide toxicity in isolated rat
hepatocytes. Toxicol. In Vitro, 12: 699-704.

Bansal AK, Bansal M, Soni J and Bhatnagar D (2005) Protective role of Vitamin E pre-treated on
N-nitrosodiethylamine-induced oxidative stress in rat liver. Chemico-Biological Interactions
156: 101-111.

Carr, F. J.; Chill, D. and Maida, N. ( 2002 ). The lactic acid bacteria. A literature survey. Critical
Reviews in Microbiology, 28 (4 ): 281- 370.

Duncan , D.(1955).Multiple range and Multiple F-Test.Biometrics.11:1-42.

El- Kholy T.A., Khalifa N. A., Alghamidi A.K., and Badereldin A. M. (2011)A Trail of Using
Green Tea for Competing Toxicity of Acrylamide on Liver Function. Journal of American
Science, 7:1-7

El-Khamisy A.E. (2010) Effect of Bifidobacterium and Lactobacillus acidophilus in Diabetic rats.
Annual Scientific Conference 5(2):2426-2439

Endo Y.;Kimura N.;lIkeda I.;Fujimoto K.and Kimoto H.(2000) Adsorption of Bisphenol A by lactic
acid bacteria, Lactococcus, strains Applied Microbiology and Biotecnology 74(1): 202-207

Hammad A. Y., Osman M. E. and Abdelgadir W. S(2013) Effects of Acrylamide Toxicity on
Growth Performance and Serobiochemisty of Wistar Rats. British Journal of Pharmacology
and Toxicology 4(4): 163-168

Harrigan W.F. and MacCance,M.E. (1976) Laboratory Methods in Food and dairy Microbiology .
Academic Press. London.

Hussein R. M. and Eid J. I. (2013) Pathological mechanisms of liver injury caused by oral
administration of bisphenol A. Life Science Journal 2013;10(1)663-673

(IARC) International Agency for Research on cancer (1994).Monographs on the Evaluation of
Carcinogenic Risks to Humans: Some Industrial Chemicals No. 60. IARC, Lyon, France.

Jabbar S. A.(2011) Study the effect of acrylamide on some physiological and histological
properties of rabbits kidney who drenched with Flavonoids that extracted from grape seeds.
Journal of Kerbala University , Vol. 9 N0.2:209-218

Johnson, K.A.; Gorzinski, K. M.; Bodner, R.A.; Campbell, C.H.; Wolf, M.A.; Friedman, R.W.
andMast, (1986): Chronic toxicity and Carcinogenicity study on acrylamide incorporated
linking water of Fischer 344 rats, Toxicol. Appl.Pharmacol, 85:164.

Kelly, C. (2003): Acrylamide — hot off the frying pan. British Nutrition Foundation. Nutr. Bull., 28:
5-6.

Khalil F. A. and Abd El Aziem B. H. (2005). Effect of dietary Acrylamide formed in
potato crisps and toasted bread on rats. Egyptian J. of Natural Toxins, 2:57-70

Korkmaz, A., Aydogan, M., Kolankaya, D. and Barlas, N. (2010) Influence of vitamin C on
bisphenol A, nonylphenol and octyl -phenol induced oxidative damages in liver of male rats.
Food and Chem. Toxico. 48: 2865- 2871.

National Research Council Recommended(NAS-NRC).(2002). Dietary Allowance. 15th ed.
Washington, DC. National Academy. Press.

175



(2015 ) — (4) 231 (15 ) daall Lol 30 aghall cuy S5 daaly dlaa
ISSN-1813-1646

Oishi K.; Tadashi S.; Wakae Y.; Yasuto Y.; Masahiko I.; and Haruji S.(2008) Effect of Probiotics,
Bifidobacterium breve and Lactobacillus casei,on Bisphenol A Exposure in Rats. Biosci.
Biotechnol. Biochem., 72 (6), 1409-1415

Pendone, C.A.; Arnaud, C.C.; Postaire, E.R.; Bonley, C.F. and Reiner, L.P. (2000). Multicentric
study of the effect of milk fermented by a Lactobacillus casei on the incidence of diarrhea.
Int. J. Clin. Pract., 54(9): 568-571.

Rawi S. M. , Mohamed-Assem. S. M., Fahmy S. R. and El-Abied S. A.(2012) Hazardous effects of
acrylamide on immature male and female rats. African Journal of Pharmacy and
Pharmacology 6(18): 1367-1386

Rosen J, and Hellenas E.( 2002) Analysis of acrylamide in cooked foods by liquid chromatography
tandem mass. The Analyst.; (127): 880-882.

SAS (2001). SAS User’s guide: Statistical system, Inc. Cary, NC. USA.

Schnietz C. (1993) Development and evaluation of a competitive exclusion product for poultry.
Ph.D. Thesis, Veterinary Medicine, University of Helsinki, Finland.

Sumner S. C., Selvaraj, L.; Nauhaus, S.K. and Fennell, T. R. (1997): Urinary metabolites from
F344 rats and B6c3F1 mice co administered acrylamide and acrylonitrile for 1 or 5 days,
Chem. Res. Toxicol., 10: 1152-1160.

Surdyk, N.; Rosen, J.; Andersson, R., CC. and Aman, P., (2004): Effect of asparagines fructose,
and backing conditions on acrylamide cotent in yeast — leavened wheat bread. Journal of
Agriculture and food Chemistry; 52:2047-2051.

Svensson, K., Abramsson, L., Becker, W., Glynn, A., Hellena's, K.-E., Lind, Y., et al. (2003).
Dietary intake of acrylamide in Sweden. Food and Chemical Toxicology, 41, 1581-1586.

Szwajgier D. and Jakubczyk, A. (2010) Biotransformation of ferulic acid by Lactobacillus
acidophilus K1 and selected Bifidobacterium strains. Acta. Sci. Pol. Technol. Aliment., 9(1):
45-59.

Tareke, E.; Rydberg, P. and Karlsson, P. (2002): Analysis of acrylamide, a carcinogen formed in
heated foodstuffs. J.Agric. Food Chem., 50:4998-5006.

Taubert, D.; Harlfinger, S.; Henkes, L., Berkels, R., and Schomig, E. (2004): Influence of
processing parameters on acrylamide formation during frying of potatoes. Journal of
Agricultural and food Chemistry, 52: 2735.

Tietz, Y. ed (2005) "Clinical Biochemistry” 6 th ed., McGraw-Hill, New York , p. 825

Varely H (1987). Practical clinical biochemistry. 6th ed. Eds. Gowenlock AH, McMurray JR &
Mclauchlan DM. London, Heinemann Medical Books. pp. 477-549.

176



