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Review of the biomarker research of acrylamide reproductive
and developmental toxicity
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(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

ABSTRACT: Acrylamide (AA) is primarily generated in starchy food which heated up to 120 . Researches
showed that AA had reproductive toxicity, developmental toxicity, neurotoxicity and genetic toxicity to the
body. Especially, the reproductive and developmental toxicity of AA attracted a great of attentions gradually. In
the research of reproductive toxicity and developmental toxicity of AA, any indexes reflected reproductive
system damage could be used as biomarkers of AA reproductive toxicity. As the same, any indexes reflected
developmental system damage could also be used as biomarkers of AA developmental toxicity. As more and
more biomarkers have been determined, they will play an important role in the risk assessment. Therefore, the
evaluation of biomarker has very important significance in comprehensive research of AA reproductive and
developmental toxicity. This paper reviewed the biomarker of reproductive and developmental toxicity of AA,
and described them from various perspectives.
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Table1 The biomarker of reproductive and developmental toxicity of acrylamide

5 >

S-(2- -2- ) ; SOD GSH-Px CAT ;

N7-GA-Gua  N3-GA-Ade; AA-Hb (

CAT

AA

N7-GA-Gua

AA

AA

5% 3k

(1 )

> [3] : 1. ,
2011, 25(2): 149-152.
,SOD GSH-Px Zhang ZR. The biomarker research situation of acrylamide [J]. J
Tox, 2011, 25(2): 149-152.
[4] Yang HJ, Lee SH, Jin Y, et al. Genotoxicity and toxicological
effects of acrylamide on reproductive system in male rats [J]. J
Vet Sci, 2005, 6(2): 103-109.
[5] Hansen SH, Olsen AK, Sederlund EJ, et al. In vitro investiga-
AA-Hb DNA tions of glycidamide-induced DNA lesions in mouse male germ

N3-GA-Ade cells and in mouse and human lymphocytes [J]. Mutat Res, 2010:

AA 55-61.
[6] Sega GA, Ruby P, Alcota V, et al. Acrylamide binding to the

DNA and protamine of spermiogenic stages in the mouse and its
relationship to genetic damage [J]. Mutat Res, 1989, 216:
’ 221-230.
’ [71 Zhu YJ, Zeng T, Zhu YB, et al. Effects of acrylamide on the
AA nervous tissue antioxidant system and sciatic nerve electrophysi-
, ology in the rat [J]. Neurochem Res, 2008, 33: 2310-2317.

[8] Ma'Y, ShiJ, Zheng M, et al. Toxicological effects of acrylamide
on the reproductive system of weaning male rats [J]. Toxicol Ind
Health, 2011, 27(7): 617-627.

[9] Manjanatha MG, Aidoo A, Shelton SD, et al. Genotoxicity of
acrylamide and its metabolite glycidamide administered in
drinking water to male and female Big Blue mice [J]. Environ
Mol Mutagen, 2006, 47: 6-17.

[10] Sun JC, Schnackenberg LK, Pence L, et al. Metabolomic analy-
sis of urine from rats chronically dosed with acrylamide using

1. NMR and LC/MS [J]. Metabolomics, 2010, 6: 550-563.

, 2007, 38(8): 754-756. [11] Ferguson SA, Garey J, Smith ME, et al. Preweaning behaviors,

Ma HL, Yang JY. A review of genetic toxicity of acrylamide [J]. developmental landmarks, and acrylamide and glycidamide le-

J Shanxi Med Univ, 2007, 38(8): 754-756. vels after pre- and postnatal acrylamide treatment in rats [J].

[2] , ,
.

;- Neurotoxicol Teratol, 2010, 32: 373-382.
, 2006, 18(4): 350-353. [12] Garey J, Ferguson SA, Paule MG, et al. Developmental and be-

Tang JL, Li L, Yan WX, et al. Status Quo of Toxicological Study havioral effects of acrylamide in Fischer 344 rats [J]. Neurotox-
on acrylamide in Food [J]. Chin J Food Hyg, 2006, 18(4): icol Teratol, 2005: 553-563.

350-353.

[13] Field EA, Price CJ, Sleet RB, et al. Developmental toxicity



462

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(23]

evaluation of acrylamide in rats and mice [J]. Fundam Appl
Toxicol, 1990, 14(3): 502-512.

Takahashi M, Inoue K, Koyama N, et al. Life stage-related dif-
ferences in susceptibility to acrylamide-induced neural and testi-
cular toxicity [J]. Org Tox Mech, 2011, 85: 1109-1120.
Friedman MA, Tyl RW, Marr MC, et al. Effects of lactational
administration of acrylamide on rat dams and offspring [J]. Re-
prod Toxicol, 1999, 13: 511-520.

Landaw SA, Guancial RL. Shortened survival of fetal erythro-
cytes in the rat [J]. Pediatr Res 1977, 11: 1155-1158.
Linderkamp O, Nash GB, Wu PY, et al. Deformability and in-
trinsic material properties of neonatal red blood cells [J]. Blood,
1986, 67: 1244-1250.

Bergmark E, Calleman CJ, Costa LG, et al. Formation of he-
moglobin adducts of acrylamide and its epoxide metabolite gly-
cidamide in the rat [J]. Toxicol Appl Pharmacol, 1991, 111:
352-363.

Bergmark E, Calleman CJ, He F, et al. Determination of hemog-
lobin adducts in humans occupationally exposed to acrylamide
[J]. Toxicol Appl Pharmacol, 1993, 120: 45-54.

Sumner SC, Williams CC, Snyder RW, et al. Acrylamide: a
comparison of metabolism and hemoglobin adducts in rodents
following dermal, intraperitoneal, oral, or inhalation exposure [J].
Toxicol Sci, 2003, 75: 260-270.

Zeiger E, Recio L, Fennell TR, et al. Investigation of the
low-dose response in the in vivo Induction of micronuclei and
adducts by acrylamide [J]. Toxicol Sci, 2009, 107(1): 247-257.
Mani'erea I, Godard T, Doerge DR, et al. DNA damage and
DNA adduct formation in rat tissues following oral administra-
tion of acrylamide [J]. Mutat Res, 2005: 119-129.

Gamboa da Costa G, Churchwell MI, Hamilton LP, et al. DNA
adduct formation from acrylamide via conversion to glycidamide
in adult and neonatal mice [J]. Chem Res Toxicol, 2003:
1328-1337.

Segerback D, Calleman CJ, Schroeder JL, et al. Formation of
N-7-(2-carbamoyl-2-hydroxyethyl)-guanine in DNA of the

mouse and the rat following intraperitoneal administration of

[*Clacrylamide [J]. Carcinogenesis, 1995: 1161-1165.

[25] Pelucchi C, La Vecchia C, Bosetti C, et al. Exposure to

acrylamide and human cancer—a review and meta-analysis of

epidemiologic studies [J]. Ann Oncol, 2011, 22: 1487-1499.

[26] Bowyer JF, Latendresse JR, Delongchamp RR, et al. The effects

of subchronic acrylamide exposure on gene expression,

neurochemistry, hormones, and histopathology in the
hypothalamus-pituitary-thyroid axis of male Fischer 344 rats [J].

Toxicol Appl Pharmacol, 2008: 208-215.

[27] Ling J, Vanessa CG, Claude M, et al. Acrylamide does not

induce tumorigenesis or major defects in mice in vivo [J]. J

Endocrinol, 2008, 198: 301-307.

[28] Hamdy SM, Bakeer HM, Eskander EF, et al. Effect of

acrylamide on some hormones and endocrine tissues in male rats

[J]. Human Exp Toxicol, 2012, 31(5): 483-491.

[29] Camacho L, Latendresse JL, Muskhelishvili L, et al. Effects of

acrylamide exposure on serum hormones, gene expression, cell
proliferation, and histopathology in male reproductive tissues of

Fischer 344 rats [J]. Toxicol Lett, 2012: 135-143.

[30] Paulsson B, Granath F, Grawe J, et al. The multiplicative model

for cancer risk assessment: application of acrylamide [J]. Carci-

nogen, 2001, 22: 816-819.
(AESH: RA#H)

fE& &I

&% Wt TEFARFEAIERSE

E-mail: yinghua8879@163.com

FEQE, BI¥E, TEMRARALER
midE. EREFEF.
E-mail: chehuilian@cau.edu.cn



