32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

DEHP/EH2 B T HoK AR B R SLARM B2k
PR, XUEGHE, SO, BUKME, XM, AL, WL

SIHA S
R, X, 0, & DEHPEINZRTE I AR B CIEE S HACIS sh 5281k, A RSBl 222447, 2021, 40(5): 943-948.

TEZR R View online: https://doi.org/10.11654/jaes.2020~1200

AT RGBS B

Articles you may be interested in

F A PR AR R (2~ £ O BRIPME AR 25w
HRREE, £%, REHE, T&4E, XILE
LMV IRERLE244]. 2016, 35(7): 1344-1350  htps://doi.org/10.11654/jaes.2016.07.017

A TR IR A PR TR E . B Rr I M IR IE L FY
Wil SRRERR, XU, &, kT
LV FREE B4R 2018, 37(5): 933-940  hitps://doi.org/10.11654/jaes.2017-1689

TR = A i DR T SR L b &I FH RINR (PAEs) 8 70 AT R AR B A\ A R 258 XU

BEL, PR, BRI, SSIE, 283K, 200 AR
Ay FREERL 24 2016, 35(7): 1242-1248  https://doi.org/10.11654/jaes.2016.07.003

FIR PO AR R 3 ARR SR 28 — F IR TR 118 R 5T
BT, PR, R, SE5 55, XN, TN, il
LV FREE R3] 2016, 35(6): 1097-1102  https:/doi.org/10.11654/jaes.2016.06.011

H ] P it S AT A A5 R RS A
TABNE, XU, XK=, B
LV FREERF27 4. 2021, 40(5): 1008-1016  https:/doi.org/10.11654/jaes.2020-1331

KEMIE AT, A ELZIHE R


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1200
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.07.017
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1689
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.07.003
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.06.011
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1331

2021,40(5): 943-948 R W ®E M FE F R 202145 H

® Journal of Agro-Environment Science @&

ELRL, XUEGE , A0, % DEHP AAREE T AR U LA 3 A2 Ak ARV IREIRL 22441, 2021, 40(5) : 943-948.
HUANG Zhuo—quan, LIU Rui—jing, HUANG Shao-wen, et al. Metabolic enzymes and DEHP metabolic dynamics in rats under short—term
exposure to DEHP[J]. Journal of Agro—Environment Science, 2021, 40(5): 943-948.

FFiERE OSID

DEHP ;2 iR & THI K R EE R EREETH
FEA, R HF, F O, FAM?, R, AL, A

(LA I BB BRI B ATBRA 1, 1% MM 5210005 2. 4 A Il K2 B 1 AR B R 9 4T A 560, ) M
510642)

BN E A BRI T (2-Z 5 ) B (DEHP) 7E K SUA P A4 QIR Ak Kt I 48 P e I ARl A 5 i, 45
32 H SPF 2% SD MePE K BBEHL 3 4 20 X5 BRI DEHP A% o 5550 5t A0 #8 (300, 1 000.3 000 mg-kg™) , F~AbFRZH 8 H, £ e
28 do (il ELISA 10 A i o BRI 375 K AT I b B Ak B AL T (SOD) (43 e H ik S AL Wi (GSH-Px) LN % (MDA ) &5
SEALTE R, UL P ORLAR o PR AT — Wl B2 4 25 WS BR 5L B2 1 1 (UGTL) I IR P 45 e H KR 5% B2 BiF (GST) 48 e T IR 5 s B i pi
(GST-pi) & ik, 2R FH = 30RO (0 3 0000 5 I35 0 R P 40 8 — H R B (2- £ 36 U3 iR (MEHP) % it . 85— 87w : DEHP 25 IR
SUHFERY SOD . GSH-Px i 77, $2 15 MDA /K, 6] if2375 S SR 0E 1T A UGT1 . GST F GST-pi & @& T . 7628 d A Ye i i
N, DEHP B G ™ ) MEHP 7E IR 09 & it & 7 7 — A5 TS G AR i A2 AL 72, B A5 i A I e 5 58 7 d PR B R i
TR, DEHP X K BRI 15 ok S0 A A58 493 0 [ B 45 S JEE O 10 ARG 55 o 9 1 v, LA Q™ 4 MEHP 76 JR W h 5 2 19 25 16 5 DEHP
LB E ARG B

KERIA AROR IR —(2- L B IR (DEHP) s AL T AR ; £C35

FESHES:X503.1 XEARERAG:A  XEHRS:1672-2043(2021)05-0943-06  doi:10.11654/jaes.2020-1200

Metabolic enzymes and DEHP metabolic dynamics in rats under short—term exposure to DEHP

HUANG Zhuo—quan'?, LIU Rui-jing’, HUANG Shao—wen’, HE Yong—jian®, LIU Huan®>, ZHENG Dong—dong’, LIU Chun—hong'*

(1.SCAU (Chaozhou) Food Institute Co. Ltd., Chaozhou 521000, China; 2.College of Food Sciences, South China Agricultural University,
Guangdong Provincial Key Laboratory of Food Quality and Safety, Guangzhou 510642, China)

Abstract: To investigate the metabolic changes in di—(2-ethylhexyl) phthalate(DEHP) in rats and the effects of DEHP on the oxidase and
phase Il enzymes after repeated short—term exposure to DEHP, 32 specific pathogen—free (SPF) grade male Sprague Dawley (SD) rats
were randomly assigned to four groups (n=8 each), including normal control and DEHP low (300 mg-kg™), medium (1 000 mg-kg™), and
high dose (3 000 mg-kg™) groups. All rats were treated via gastric gavage for 28 days. Oxidation indicators in the serum and liver, such as
total superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), malondialdehyde (MDA ), and phase I enzymes in the liver, such as
UDP-glucuronosyltransferase 1(UGT1), glutathione S—transferase (GST), and glutathione S—transferase—pi (GST—pi), were detected with
ELISA. The levels of mono—(2—-ethylhexyl) phthalate(MEHP, a metabolite of DEHP) in the serum and urine were determined using high—
performance liquid chromatography (HPLC). The results indicated that DEHP exposure reduced the activities of SOD and GSH-Px and
increased the level of MDA and the contents of phase Il enzymes UGT1, GST, and GST—pi in the rat liver significantly. During the 28 days
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repeated exposure, MEHP concentrations initially increased and then decreased, and those of each treatment reached the highest value on

the 7th day of DEHP exposure. The results showed that DEHP caused oxidative damage to rat livers and induced the expression of phase I

enzymes. The changes in MEHP in urine were positively correlated with the DEHP dosages, and the highest values were found on the 7th

day of exposure.

Keywords: di—(2-ethylhexyl) phthalate(DEHP); oxidative stress; phase Il enzymes; metabolism
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DEHP F K I, % B LA R B ORI E S o ]
FEIAME K R A RS POK, shP = R 22~24 °C, M
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BPEFEEOK , B UK S min, FREFIR S T 4 C
250127 000 g #5000 15 min, 325 B, #5570 4
AR AT E H 2T 5 mL 0.10 mol - L' Tris 7
t (pH=7.40) , RS A R IR HT , DRV, bR KA EE
il 3d 4t CaClo, 76 4 °C i B 0 #L 27 000 g #5015
min, FTASITTE A FFRORLAR , 1 35 8h IR

32 HOR B AT 3% ARk A4 R e 3 34 %
2 T S VR e S T R IR MR R 0.563
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132 R B IR 4 31 & F 10 mL EP 55048
F1,13 000 r-min™' &0 5 min, B 1 mL _F 3 WA HT
9 10 mL 8504, A 250 wL il R 44 75 7 (1 mol -
L™, pH=6.5)F120 pL B BEMEE L HF (200 U-mL™"),
FE5), M5 3 min, 37 C/KIEERE 90 min, BfFAL IS

FIRE S HOIA 3 mL LR B, TEHE R IR % # 7T 4%
Y%, LA4 000 remin™ .0 5 min, WH FE R
B % 10 mL 204 G 2K IR H A BUR AT
J& .45 CRWZIE T, HOIEE % ,0.22 pm i fLuE
EUR/ -9 = | K
1.2.7 i1t ¥t

LA SPSS 23.0 4 TGE 124204, SE 0 Hide i ws 3
INo ZHIA SR B R 5 2253 M, 13— 20 A 7
YA PR LB, 45 7 25 5% R T LSD K 3 5 45 I 264
3, % JH Tamhane ' s K56 , P<0.05 4 22 5 i 2% , P<0.01
b2 T E

2 HRE5HMH

2.1 DEHPX KRR E/ =0

28 d e B ) N A 2 K BRUR BT i 2 g A (&
1),3 000 mg- kg " 4R AE 12 d 5 BGOSR , 28 d
A AR 3T o o IR T A 25 4

4000 w0

-@- 300 mg-kg™
| —A— 1000 mg-kg™
-¥- 3000 mg-kg"

(9%
(=
(=]

P Weight/g
(3%
[}
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100 [

0 4 8 12 16 20 24 28
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I KREREENL L (n=8)
Figure 1 Curves of body weight in rats(n=8)

2.2 DEHP XX FR A 28 R &89 5 M

AR U IR JUE 25 2R 508 2 T = (P<0.05) (1A
2), HEMFA - LR, 3000 mg- kg™ 41 T
i R BN 2 v T A A% 2H (P<0.01) .
2.3 DEHPX KR &N REHIZ M
2.3.1 I3 AR A AR R A A

300, 1 000 mg - kg™ 41 () SOD . GSH-Px {if 71 Fil
MDA 1 5 X 4 22 F A B 2 (P>0.05) (1) ,3 000
mg- kg 41 SOD . GSH-Px I J] i 2 F& AL, MDA % it 2.
F TR (P<0.05) .
2.3.2 JHEHE A A S B A A T

JHF R 4% A FE2H SOD . GSH-Px 1 J1 8 v BRAI AT T
Feta 3 (22),3 000 mg- kg™ 2H i % FEAK (P<0.05) ;
3000 mg-kg 41 MDA 7 4k i 2 745 (P<0.01)
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Compared with the control group,*: P<0.05; **: P<0.01. The same below

B2 DEHP YA RAERS R AR MM (n=8)
Figure 2 Effect of DEHP on organ coefficients in rats(n=8)

®1 KRIME R EUIEIR (v2s,n=8)

Table 1 Oxidation indices in rat serum (x+s,n=8)

et

E entrations/ SODb/ GSH-Px/ MDA/
Xposure conce_r]l rations (UemL™) (UrmL)  (nmol-mL™)
(mg-kg™")
0 290+35 2 180+224 6.54+1.14
300 273+34 2 030+297 6.52+1.89
1 000 274+13 2 080+168 7.07£1.74
3000 250+30%  1900+229%  7.45+2.17*

TE: 0B AR, *: P<0.053%%: P<0.01. T,
Note: Compared with the control group, *: P<0.05; **: P<0.01. The
same below.

®2 KRR EUIEIR (v2s,n=8)

Table 2 Oxidation indices in rat liver (x+s,n=8)

Yuzty
Exposu::: jfe%rations/ SO,]? GSH_,II)X/ MDA,/I
(mg-ke™) (U-mg'prot) (pmol-g 'prot) (nmol-mg 'prot)
0 1 750+371 690+139 1.76+0.29
300 1 630+302 681+78 2.18+0.60
1 000 1560+321 614+114 2.00£0.29
3000 1450+633* 606+151%* 2.42+0.49%*

2.4 DEHPXJBFfpc ko 11 4885 UGT1 .GST & GST-pi
A
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3 KEBFBEH UGTI.GST B GST-pi IR E (n=8)
Figure 3 Levels of UGT1, GST and GST—-pi in rat liver(n=8)

O O BRI B 2 TR (P<0.01) o
2.5.2 R MEHP & B AL #a %

28 d YL 7 ) N PR W45 4 MEHP &5 & ¢ T+ & (K
5), 5T d IR BNWEAE , bl 5 2 BT AR, 2657 28 d B 3
Ko TEREAS S JA I N, 6 B2 DR W A R
MEHP £t

3 e
AR IS T LTS PR o (35 3 P RN
PR 77 A R B B AN, AR BT S A R0 7 A 1 ik

DR SOD 1 GSH-Px s 1A N A 2 S 4 AL Il , AT
AT DL A B A R R 3 40 M S 52 S A LY
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Figure 4 Level of MEHP in serum(n=8)
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Figure 5 Curves of MEHP in urine(n=8)
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Luo Z5EP9 R HIF 5% 45 S AR AL, Noef2 3 (56 2 200 Jifd P B 22 4
PR R S N A 3 e, ml T R AR
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FEPRPN Jrp GST ] 3 2k 53 F P 4 o 50 B K
T, AU R F A PRI HE i R ] 242
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PER B N5 %5 DEHP Y #% 75 , {4 DEHP 575 55 A
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U/ JHE U ) SR AR5
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o1 F K A2 2] DEHP /9 300805 |, IE T 46 07 381 3
A, SR SRR A MEHP 28 520 75 46 Wi R Ak Sz
N J 38 2o PRIGE 7R HE AR S s 72 DEHP 255 28 d &
R BRI 3 HP ) MEHP % 52 Bl e 25 500 SR im T sy, L
o 0 o 2P U A R B B R T IR A (P<
0.01), S5z Bt H Bl 25 Y 2 15F ) 7 B4 JHE O B AR AT 7R AR
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B BULE IR, JC 3 Bl R Y HE s AR A1 2 1 ) 3 K
LRV Y MEHP Y44 Frsi /b o i 2 52 36 % BEZH R B
WAL /b B MEHP, 4E00 T 5B 2 DA Ry X 24 15 4%
FEAAFRAE ] — IS, B AR K A e
DEHP"!, S 0% FEZH AN AT 3k S M4 A DEHP,
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(1)DEHP A 35K BUH- I A5 05 0 w5k
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PESE 5
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