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FEE . WURMELRE ] S b SRR R XL (2- £ KL O ) i (DEHP) Ay T2 (35 98 0] | B R S b AN A D A BAARE 7) , — 38 SR R 2y
RENESE, AR B G E AT, SR AN AR A B 16 & s My Kl AT 0P . REEE 8 R RPN B4 35, DEHP Y5 ik
B4 10 .50 #1200 mg-kg™, L 0.1 mL-(10 )" AIFIEE E Jede Y4 1 g- L7 ZBREE S A B YUK 7 e 3, L e 7 6
Jal G Je AR AT Dy 2 O | 0 A 2H 24 A3 0 4 A R e 2 TS bn . 25 SRR 45 A /N RO A OE | LD o O
Ik %0, JCH B 25 5 s B35 DEHP WS40, i 20 20T i R K, S 5t 7 P 70 it DEHP AR AIS, 76 v I e 4 B g, 3%
] DEHP X i & & A 52, HoeH I EA S Ve A, JF AT REAE TG = A8 & SR AE T /INBRL Morris 7K 285 Bk 65 552 6 3 I 52
U E SR B DEHP ¥ RGN, /INERLZS [B] 27 2 i 77 32 B A9 453 3 BN ™ 5, T S 30as [0S B T B Ag . /N BRI 20 21 4% AR 2
FebRM B LS J Won , W DEHP e 38 i, 2 20 h 7 I (MDA) & & . — (L & (NO) & 5 | Bl S A i (MAO) F1 2. Tt JE i i
it (AChE) i PR S , 156 & Y75 20 5 4 AL AN 7 570 B DEHP Y320 MI EL, bk 4 ANTEAR(E 35 100 ; K625 DEHP #k B 38 finr
M 20 2L i AL S EE(CAT) TR 8 R A e H R (GSH) & R T SAAL BE 1@ i A% , B A Ye T 4L S 4 4 Ak B 77 DEHP
PR, Bk T H I B REL, XMV DEHP M F 4R O KA, R I RIVE A
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Effects of Lead Acetate Combined with Diethylhexyl Phthalate on Learn-
ing and Memory Ability in Mice
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Abstract; In plastic packaging products, diethylhexyl phthalate (DEHP) is an important plasticizer and lead salt is
an essential thermal stabilizer. In order to explore the combined effects of DEHP and Pb, Kunming mice were se-
lected to be treated with DEHP at a concentration of 10, 50 and 200 mg-kg', with 0.1 mL-(10 g)™' dose by ga-
vage. The lead group was treated with 1 g-L™' lead acetate through free drinking water. The exposure last for 6

weeks. The results showed that there was no significant difference in the organ coefficients including lung, spleen,
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heart and kidney in each treatment group by comparing with the control. With the increase of DEHP concentration,
the weight of brain tissue gradually decreased, while the weight of liver decreased at medium dose and became
heavier at high dose. It is indicated that DEHP has an impact on brain development, and DEHP has a toxic effect
on liver with an accumulation effect as well. The results of Morris water maze, platform jumping experiment and
dark avoidance experiment showed that the spatial learning ability of mice was seriously impaired with the increase
of DEHP concentration. The results showed that the contents of malondialdehyde (MDA) and nitric oxide (NO),
and the activities of monoamine oxidase (MAO) and acetylcholinesterase (AchE) were increased gradually with the
increase of DEHP concentration, and the combined exposure group increased more significantly compared with
lead group and corresponding dose of DEHP exposure group. With the increase of DEHP concentration, catalase
(CAT) activity, glutathione (GSH) content and total antioxidant capacity in brain tissues gradually decreased and the
combined exposure group decreased more significantly compared with lead group and corresponding dose of DE-
HP exposure group. The effect of lead and DEHP was evaluated to be synergistic.

Keywords: lead; DEHP; combined effect; learning and memory ability

B 280 O o TR KR, JCIR AR W AR 05 — kST DEHP Al Pb YK 11 KL
W SRR 8 8 LK RO AR e o .
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PAES HHLILAH BRI FIRMAESRAL, e e e Wkt
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Bl | At FRGE K BE il sk B2 4 10,50 #1200 mg
kg MR, B SRS IR KRB 1 g
L7 T AROK Y
1.3.2 SEE el SRR T

EF 80 HELBIFP/INE, Mt IR (20+2) g,
SRR, A s AR 2 SR e S 43 2 25 S R
FREWIIRIRE R IRIRE R/NE250 0 8 41, 445
10 H, a1,

J5 FAE [ 58 HY 1], DEHP 4bFHZH 4% #8 0.1 mL-
(10 g)™" fFR RN /N ERE 15 4524, CT 411 Pb 4% 1R
AR ] EE 1 8 551 42 45T S K (DDW)BE 1S LIAE Ry 22 it
A, M1 g L ZRehE R A oK TRz,
CT 2471 DEHP 4R XK A ok, G e
WFR 1 g L7 IR E R A R OK YL EE, B IR
0.1 mL-(10 )" A7 & XF /N 5 4525 DEHP, fit
ASHB A MR, YT 6 A, S50 M M3kt
50 d, SEHGHA A, A RS /N BRI B | IR I R
A IR R A/ NIRRT R DL RO
1.4 WYt NS
1.4.1 /N Morris 7K 3K B 5256

SEH R 5 6 JEHEAT /N B Morris 7K 2K B 1
Sk, N ZRIE] BCR HR I 25285, KRB B 1.2 m

A EE A A B, Kt 2 B A 9 em P15, B T
FRAGK AT SRAG OB , 3l L o B R GE T o0
SCIREEI . WK R 4 DGR B — B RS
=G R 43 RE T B, o B TR Y
SRR, AKWAKOAL T B 1 om, SR R EE
JKIRAEQRS5£1) C,

PR RTS8 4l B — 58 88 =R R
[i] 2 57 K /N BRI S 7K L B ) S i) b AR IF
[ B i SR ML T6E , B TH] 60 s, 12 5% /N
ARG BRI L5 FR BsF (] S 00 A5 £ Fsf ) Ao i s o
PRI, W 60 s N, /N RE LI o7 5, W&
a2/ R LS I NRIERTET S 10
s, 5200 ) . RN 24 h IR, iESE
YLk 6 d, e /N s ) > fig

V5 FHRTE AR ESYIZR 6 d 5, [ FE 24 h,
W6/ NRE & BT R X M SRR A —
SBR[ S BB O A [FES Sh R AR &R
Sricse s . oS/ BRI TK R 2R, Giit o 5 IR B
FE ARG BR A5 B4 Bsf (8] 0 o /N BRL 2 (A2 g ) =27
1.4.2 /NRBEG L5

SRS TR 6 JRR , AT/ Nk & SE g gy
GRS By BORn = 2 G B . 104 RS B B

*1 XWHAE
Table 1 Experimental grouping
51 PBEHE W4
Groups Ways of exposure Group name
23 U R
CT 0 mg-(kg-d)"' DEHP+DDW
Control group
DEHP iy i Y a5 2H
DEHPI 10 mg-(kg-d)"' DEHP+DDW

Low-dose group of DEHP

DEHP P BZ ezl

DEHP2 50 mg-(kg-d)"' DEHP+DDW .
Medium-dose group of DEHP
DEHP 75 vk i Y 41
DEHP3 200 mg-(kg-d)”"' DEHP+DDW .
High-dose group of DEHP
R BEHR G Y e 4
DEHP1+Pb 10 mg-(kg-d)™' DEHP+1 g-L™' Pb )
Low-dose combined exposure group
sl I A L
DEHP2+Pb 50 mg-(kg-d)"' DEHP+1 g-L™' Pb ) i
Medium-dose combined exposure group
ek BE I A e TR
DEHP3+Pb 200 mg-(kg-d)"! DEHP+1 g-L™! Pb . )
High-dose combined exposure group
ity
Pb 0 mg-(kg-d)"' DEHP+1 g-L™' Pb

Dose group of Pb

B0 10 H; DEHP 3R 482 — HI Q-2 3 O ) ; DDW FR MK
Note: Each group contains 10 mice; DEHP stands for diethylhexyl phthalate; DDW stands for double distilled water.
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FESEBGTF LA HT, /N BRSSO B 5 RS £ /1N ER
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V, g AER AT I AE . 32 5/ BUER — Uk A B A
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JINER ) I FR /0 BRUR AL 2 (R ) o0 I i | JHF
JUE RELRE A A, 1A 2 R B
1.5.2  WGZHEVS) IR 4 BB 1 B e il o

T8 AU 7k BN B il e B U BT
UKL, B M £H 20 3 T I TR, I o G BR o i 2 40
i, F RN 2 & () AR (mL) = 1:9 89 Lu il i A
HEBRERIK  TEVKVR S5, AT AR LR S 0K, il 4%
I 10% A A0 2 2L (R ) 2 W, AR TR 25 O ML N
2 500 r-min”' B.0> 10 min, 85 FIHER,
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SUNEE R
1.5.3 I gUE e bnil e

Fae e ) G U B A3, BB o il 20 2151 3K 4 )
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30T . IRV 2 B B2 ) AN AR B A S O
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PR E 2 TE 2 i oT Sk BE RN =2 R S
{ER 2 Pl I G A FH S PRIAS B BE RO, %S
WA NS AT B0 R 7 2550 B, 2 Sl 5 2
WA Z [ A i 3 P22 At (P>0.05), i HH 2 i)
JRH AN A VR R B AIAE T, 24 S IE
SISEZ BB A Ge 1125 22 58 (P<0.05), 4n 2R 52
DN S 25K T O (E , WIFRR E fEE R PU/E - s
SRS 3 = NS, R s 3 R
1.7 Sitatr

fdi 11 SPSS17.0 Geit ki Ge i3 Hr 5 4 Bl , LA
BB etnifE 22 (x 2 ) B XN FoR . MR ERE 7 25000
(One-way ANOVA)L #4722 20 [A] 3418 22 5 19 L 3
) 22 53 1) 22 T LR A LSD-t Ke 36 Ge it Jr vk, K
K a=0.05, L4 P<0.05 NESAHGTFE L.

2 453 (Results)
2.1 /DR S fs R A
2.1 1 KSR LSS

R AH/INRATHE B e, ST BB E] /N U a4 v
/> DEHP {5 5l 12 41 /1N BRUER 43t B 1 2 28 X i 45
MG, CT LM Pb 2K 52 1F 8 1% 20 Y B 8] AH X6 452
i, Wfi%5 DEHP ¥ B2 35 i, /N BRI 52 1F 835 BR 1Y
BFRIRE , SEge NS RS | £ 4/ R K B .
A R N EBROR/IMETC R IR S
BTy, S g NI R Rk
PHEEIER , PEI AR AROK A IE R JCAET- 4, 4
/NERALBEIS , WLEENE I 45 E 2% , 45 k25 34 T B 1l 5%
o, AN B A ROK B E I 25 (P>
0.05)(3 2),
2.1.2 HASE/NRIREMN AR

3 BB 5 S B0 b g ) R /S BRUA R AT A B
e, T .22 57 (P>0.05) (3 3),
2.1.3 HALE/PNENES R

A HE/INER T, BRI BRUAAR B, A 50708 B, RO |
Jifi JH B O R BR S R 1Y H A TR A R AR
FA BN BT I O AT IR R AL T
W 22 5(P>0.05); 45 2H /N Ui 41 4 i i i 5 DEHP
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Y BEROIN SEWTAR , 5 CT 4060 Pb 414H ., DEHP2+  DEHP2+Pb ZH ¥ 25 5(P<0.05), 5 Bk e 75 41 4
Pb 4171 DEHP3+Pb ZH 1A 22 5:(P<0.05); i DEHP ¥ LU, v BRI Y B 20 B PR 000 f 35 1 i, 53000 A
FET i, PR B S 7 R i DEHP ARBRATAN R EE At BC A 7 O s AT P-4, S K T BEie
B AR, 5 CT 4901 Pb ZHAHLL , DEHP2 4AH1 i, BEAVEFHZ I A B RIVEHI(P<0.05)(FE 4),

®2 BHEAIENRER

Table 2 Experimental observation results of each group

5 HEHE LA 25/0.0 mL-(10 g)™) ok Rifrit/g Yokt /mL

Groups Drug administration /0.1 mL-(10 g)™") Types of drinking water Food ration/g Water intake/mL
CT DDW DDW 62.06+6.89 8547+7.68
DEHPI 10 mg-kg™' DEHP DDW 60.95+7.06 8343+8.11
DEHP2 50 mg-kg~' DEHP DDW 61.72+736 84.71+9.71
DEHP3 200 mg-kg™' DEHP DDW 6241+853 8548+733
DEHP1+Pb 10 mg-kg™' DEHP 1g-L7"'Pb 61.03+698 8441924
DEHP2+Pb 50 mg-kg™' DEHP 1g-L7"'Pb 6292831 83.74+8.07
DEHP3+Pb 200 mg-kg™' DEHP 1g-L7"'Pb 63.84+9.58 84.59+9.02
Pb DDW 1g-L"'"Pb 6345+5.59 85.69+834

*3 BHRGATB/NREENTN
Table 3 Changes in body weight of experimental mice in each drug-administered group

)G RE g

Ggfjis Intﬁjléfiil/f/g Weight after administration/g
1st weekend 2nd weekend 3rd weekend 4th weekend 5th weekend 6th weekend
CT 2397+1.83 34.02+2.05 39.62+331 42.85+3.69 4591341 47.11+433 4929+591
DEHPI 23.76+1.63 34.16+2.96 3823+233 4275+£3.63 4539+3 81 475714 .64 48.87+441
DEHP2 2394x141 33.58+227 3949+2.61 43.09+3 45 4481401 46.59+425 49.61+4.06
DEHP3 24.04+2 34 34.13+2 47 41.60+3.75 43.75+3.76 4552+4.16 48.03+5.62 48.92+633
DEHP1+Pb 2401278 34234247 40.63+331 43.62+£2.69 4495+5.05 4705+5.17 50.05+5.74
DEHP2+Pb 23.88+1.89 33.66+181 3921+291 4249+3.87 4487471 4645+534 49.73+624
DEHP3+Pb 2394148 3393+1.96 39.51+228 42.68+2.01 4573+3.16 4722+3.12 4899+4.17
Pb 23.83+1.89 32.62+3.03 38.86+3.12 43.13+3.11 44.88+4.03 48.11+4.66 4939+4 42

R4 BAK/NRESRRBLE

Table 4 Comparison of organ coefficients of experimental mice in each group

45 /% /%% JFFE/% W /% L HE% B /%

Groups Brain/% Lungs/% Liver/% Spleen/% Heart/% Kidney/%
CT 0.659+0.046 0.616+0.042 4284+0371 0.306+0.076 0.627+0.068 1416+0.084
DEHPI 0.641+0.056 0.586+0.035 41360416 0303+0.038 0.598+0.044 1.384+0.092
DEHP2 0.632+0.043 0.613+0.027 3.752+0.289% 0.303+0.057 0.615+0.052 1405+0.076
DEHP3 0.598+0.048 0.597+0.038 3.961+0356 0.304+0.063 0.608+0.037 1.394+0.083
DEHP1+Pb 0.586+0.065 0.605+0.043 4.082+0.385 0.296+0.048 0.594+0.061 1.389+0.079
DEHP2+Pb 0.557+0.057% 0.611+0.041 3.627+0274" 0.308+0.041 0.618+0.033 1411+0.087
DEHP3+Pb 0.502+0.034% 0.618+0.031 3.863+0.303 0.301+0.069 0.611+0.065 1.398+0.091
Pb 0.642+0.041 0.595+0.029 40410297 0306+0.054 0.606+0.046 1.394+0.074

T4 5 CT AL, P<0.05;* 5 Pb 4L ILEL, P<0.05,
Note: # compared with the CT group, P<0.05; * compared with the Pb group, P<0.05.
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2.2 ATHFSEEER YL 5 DEHP 40 Pb 4H Hb#, I e & Y75
2.2.1 /IRl Morris 7K 3 B 52545 51 J 70N R0k s 7 AR 0 4E K B\ (P<0.05), DEHP #1

AL FRAL /N R AR I, s A X R ZE A Pb et /N BN 6] 2 ) e H A A R AR BE A 40
e, Bl DEHP ¥R & B Wi IE K (P<0.05); B (3R 5),

5 Morris 7K B L1 & 48 /7 R gk B HA
Table 5 The mice escape latency of each group in Morris water maze punctuation guide experiment

251 SZEGAFR]/d - Experimental time/d
Groups 1 2 3 4 5 6
CT 57.65+235 52.71+3.46 4534471 3571491 2936+3 81 22424457
DEHPI1 5758+129 53622275 4843503 4697+2.67"@ 41754 54"@ 3634+397*
DEHP2 58.03+1.65 53.76+1.82 5033325 47.82+525" 43.17+3 327@ 39313427
DEHP3 58.78+122 5432+1.68 52.91+4.03% 4928+3.08"@ 44 5442 887@ 41.74+4.15*
DEHPI+Pb 5751+2.49 53.73+291 51.17+4.72% 48.01+2.93" 4591+4.24" 4133+6.65"@
DEHP2+Pb 5832+1.65 5548+3.08 5298+4 86% 5275+499% 48.12+2 85% 44.73+3 .69 @
DEHP3+Pb 59.15+1.07 5739+2.63% 55.06+3.68"" 53.57+2.53% 51.42+529% 50.78+2.32%@
Pb 58.03+1.74 5327+224 48.92+5.04 4508+5.73* 40.69+3.76" 35.54+2.13%

TE# 5 CT 4ILEE, P<0.05;* 5 Pb 4 HA, P<0.05; @ SR DEHP YL 824 Lh#, P<0.05,
Note: # compared with CT group, P<0.05; * compared with Pb group, P<0.05; @ compared with the same dose group of DEHP, P<0.05.

Morris 7K 2K B 5286 4% 2H /N BRIk 3 5 TG B i 22 < 6 Morris 7K 5 L 10 & H/NRiFkiEE LB
S (P>005), 5B FM, HEEA AR A2 R, Table 6 Comparison of swimming speeds of mice
YuaE b B 2% 2H /N B RE TG I B 500 (36 6) in the Morris water maze

Morris 7K K5 5 F 4R L E LR R, 28 5t 451 WK (mm 7!
HEZH R/ INERAE AR 2 BR A5 B B ) o £, /N BRTE E A Groups Swimming speeds/(mm-s”")
SRR AR R R o SRR B B Y e e, 2 B IR T 161273602
BUR% ; Wi DEHP ¥ B2 091 %, 1 70 52 30 K00 4 PEHP! 37324034
AT s 5 LT 45 Yl S0 S I 2 T AL R ) . e
%ﬁiiii;fzﬁo Lji[llﬁ% %iéﬂ ML, %%Eﬁﬁ DEHPI+Pb 163.69+43 32
B UL 4 BRI 0 3 1 R AN AR AR AR G B DEHP2+Pb 1582333 43
HAEH T ATV, SR T B E, A VEH DEHP3+Pb 1555646 83
LRI N PMAIVE I (P<0.05)(FK 7). Pb 1639551 56

&7 Morris KEEXWEA/NRFEEITHIRER
Table 7 The results of finding the platform in each group in Morris water maze experiments

20571 H ARG B A5 B8 i ) /s i B B E L% PR/ @)
Groups Target quadrant residence time/s Percentage of total distance/% Times of crossing the platform (¢)

CT 27.89+1.86 40.13+3 54 6.7+2.84
DEHPI 25.16+2.65 3521447 524162
DEHP2 2478298 3042+3.07 44+1.58"
DEHP3 20.85+431* 27.69+2.55* 38+1.76%
DEHPI +Pb 22734243 3027+4 .83 474205
DEHP2+Pb 18.03+3.68% 26.53+3.62" 32+134%

DEHP3+Pb 1377407 @ 22.84+3 84 @ 24x1.13%@
Pb 24.68+2.72 33.95+2.05 49+256"

T4 5 CT 41H%L, P<0.05;* 5 Pb 41 4L, P<0.05;@ SARII )i DEHP Y34l LL#E, P<0.05,
Note: # compared with CT group, P<0.05; * compared with Pb group, P<0.05; @ compared with the same dose group of DEHP, P<(.05.
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H /0 BRAE - 5 T3 505 b 1 e kB ok &
25 [ B 20 /N BROC 12 fE 0 ek, TE K R P H
PEAR S, WDk Pk 2 b T HARZ IR, I 2 IR o
HAr -5 s B DEHP ¥R B 038 &, /N B i Tk B
W AR AS TG H A RS B 5 o vk B A e i A
ANERAIE K I W 2= ELJE B, 2 B H R R
(# 1),
2.2.2 /NRBkEILELE R

/NERBE 5 S0 45 R R 45 4L/ RIS 12 3R AR e
FHEHE] T & 22 53 (P>0.05) ; 45 21 /N Bl 2% =) i B
BCRTHARTI] B DEHP ¥ JE FIE & YL B2 1k 32 19 188 5

T FRAR(P<0.05) o Vi B e 3 41 /)N BRUAA) 1 vk 8
TR = W S DO N i S e 32 AN S Wi U = B TR VAL =
& T B — YT 40 (P<0.05)(3 8).
2.2.3 /NS g
/1N BRI I S 235 OR W, 45 4L/ N BRI 3R AR U

PRIITCHH .22 53 (P>0.05) ; 25 2H /N B2y T i B i AR
191, bifi DEHP ¥ 2 RTG53 W B 1Y 38 v 1 B A

S (P<0.05), v FE Y B3 2H /D BB B 152 AR
AH 5 8 R IR A R Y B 4/ R 24 2 AL
AE R T B — YL T 20 (P<0.05), 25 B W], B4 Y
XTI 2 2 A2 RE TR K (K 9)

DEHP1+Pb

DEHP2+Pb

-

DEHP3+Pb
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Fig. 1 The swimming trajectories of mice in platform finding task in Morris water maze experiments
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Table 8 The experimental results of mice in each group of step down test

R/ FERUCEL (D

205 Incubation/s Error times ()
Groups TRV 22 Gt IR 2] Gt

Memory acquisition Academic record Memory acquisition Academic record
CT 544+24.73 180243643 48+221 2.1£0.68
DEHPI 58.8+20.04 13832851 63+1.66 424253
DEHP2 60.6+17.46 100.7+18.26 7.7£257 56+2.11%
DEHP3 56.5+26.98 83.8+3121% 9.8+3.08" 7.1+3.03"
DEHPI +Pb 56.8+33.82 113.5+24.17 784285 6.6+2.17
DEHP2+Pb 5942194 87.6+29.74" 8.5+1.52 79+2.76%
DEHP3+Pb 61.8+25.64 652+27.88%@ 132+332%@ 11.8+2.89%@

Pb 542+16.53 155.1%33.16 64+228 54%1.16

Ha# 5 CT 4lIbEeE, P<0.05;* 55 Pb 41 [L#5, P<0.05;@ S AAIR it DEHP Jeai4H lL#E, P<0.05,
Note: # compared with CT group, P<0.05; * compared with Pb group, P<0.05; @ compared with the same dose group of DEHP , P<0.05.
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2.3 BRAZAALFR bR E S5
/NS AR e br e 25 R s, 5 CT
ZHA Pb ZHAH G, B DEHP Ab 3820 Fb | CAT W |
GSH &t LA L RE T i % DEHP ¥k B 14 ik
WA BEA YL FE 4 5 Pb ZH A%t # & DEHP 2t
BEZHAH LI W REAIL, 22 A Ge it 27 7 L(P<0.05, &
10), Huift DEHP Zb ¥4 5 %) R4 Hh 4, B % DEHP
WRERE N NO % MDA & MAO %P1 AchE
TEPEZETHG N A Y45 Pb 4 FNXT 1 5 it DE-
HP Y4l g ik 4 DA AbiE bRl B3, 22 7 f
GiiteFaE L (P<0.05, % 11), S5y R 410 e,
o TR A e A A AR PR S R | H RN AR
INBELGT I AR FH 7 AT AR, SR T 2 ie

{8, oA 1R IR B P R A I (P<0.05)

3 112 ( Discussion)

DEHP J& H il FH 5 )iz i 1 S8 5], v 4R 4
Shy E B IERE B2 N ARk 4 A
R, AR LLGE i £ R & 12 55 #% T DEHP fil Pb
WEE i, (H &AW W58 8 {UR FR T DEHP 1 Pb
B YRt S Y ez TR FE
WF9E. PG, BFE  A BC B B PR 00, B HE & A AL
HIEAEEE X,

AWF5E K& L, DEHP Fl Pb Ye3f % /N UK & 45
H$% & A HROK S R B, £ Ab B /)N
SR A RELAIE o JUE R U I B S 5 405 5 B U B

®9 SENRBEXRER

Table 9 The experimental results of mice in each group of darkness test

W FEIRUCEL(D)
2H 51 Incubation/s Error times ()
Groups A 23] A 223 ik
Memory acquisition Academic record Memory acquisition Academic record
CT 6222556 189.7+33.55 45+1.73 22+2.06
DEHP1 65.5+3201 158 4+23.68 63+251 4.1x141
DEHP2 522+3385 1115+2837 7.7+096 59+231
DEHP3 5832027 92.7+30.83" 115+2.65 6.2+126"
DEHP1+Pb 62.7+26.95 1044+2523 8.7+3.12 7.7+189
DEHP2+Pb 5642228 83.1£39.19% 104£2.06"¢ 93+0.71%°@
DEHP3+Pb 573+27.06 683+2424% 133£251%¢@ 11.8+1.83%¢@
Pb 6321854 13493594 55+2.88 45+294

TE# 5 CT 4 ILEE, P<0.05;* 5 Pb 4 Hb4, P<0.05; @ SHIFFH DEHP YL 824 L3, P<0.05,
Note: # compared with CT group, P<0.05; * compared with Pb group, P<0.05; @ compared with the same dose group of DEHP, P<0.05.
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Table 10 Results of antioxidant index in mouse brain tissue

2053 CAT % 1/(units-mg™") GSH & /(umol - g prot™) BPTEALRE 1 (mmol-g7")
Groups CAT activity/(units-mg™") GSH content/(mol- g prot™") Total antioxidant capacity/(mmol-g™")
CT 2.86+031 96.89+3.96 193+0.58
DEHPI 2.61+034 86.93+5.58 175041
DEHP2 234+0.46 83.17+6.15% 1.64+0.16""
DEHP3 1.86+0.32% 79.67+507" 1.59+0.33%
DEHPI+Pb 2.11+048" 82.08+5 43"@ 1.62+0.29%
DEHP2+Pb 196+034%@ 77.18+6.92% @ 147+034%@
DEHP3+Pb 126+037%@ 68.61+787%@ 127+0.18%@
Pb 2.54+022 87.53+4.66 173027

T : CAT /R it B AL ANE , GSH /R FURIA B H MR # 55 CT 4L, P<0.05;* 5 Pb 41 H4, P<0.05 ;@ 54 [A) I DEHP YLl Heds, P<0.05
Note: CAT stands for calatase; GSH stands for glutathione; # compared with CT group, P<0.05; * compared with Pb group, P<0.05; @ compared with

the same dose group of DEHP, P<0.05.



5 5 1] PUREE : SRS ABHE — R (2- L AL O AL BRIE 5 YeaE X/l 27 ST IC A2 RE T 5 215

F11 /IERELR NO MDA MAO 1 AChE i§ HMELE R
Table 11 Results of NO, MDA, MAO and AChE activity in mouse brain tissue
451 NO & #g/(umol- g prot™) MDA 5 4t/(nmol - mg prot™") MAO /(U -mg prot™) AchE 7% /(U -mg prot™)
Groups NO content/(wmol-g prot™') MDA content/(nmol-mg prot™')  MAO activity/(U-mg prot™')  AchE activity/(U-mg prot™")
CT 02420.09 0632021 1932065 1.81+027
DEHP1 0.61x022" 1.13+0.55 2724041 2282034
DEHP2 0.72+025" 1.85+0.86" 3.18+031 3.09+0.14%
DEHP3 0.84+0.32% 261057 396+047% 349025
DEHP1+Pb 0.75+£021"@ 321+1.13%@ 3.15£027%@ 294+022%@
DEHP2+Pb 0.83+0.19%"@ 343+086%@ 407+045%@ 3.11£0.07"
DEHP3+Pb 0.96+028%@ 426+121%@ 486+039%@ 454+042%@
Pb 0.63+0.11 1.17+0 42 327034 2524024

1 :NO R7m—# LA , MDA /RN 8, MAO R/R F i 8 AL , AchE 327K LIEIHGRMR A ;# 5 CT L%, P<0.05;* 5 Pb 4 IL%L, P<0.05; @
S AR i DEHP B84 LLAL, P<0.05,
Note: NO stands for nitric oxide; MDA stands for malondialdehyde; MAO stands for monoamine oxidase; AchE stands for acetylcholinesterase; # com-

pared with CT group, P<0.05; * compared with Pb group, P<0.05; @ compared with the same dose group of DEHP , P<0.05.

Y HE SN ik U B WA, ELIR S a4

i B R B 5 DEHP ¥ T i, 76 Hh 57 s
I, 7 B30 2 WA e ke i, #8278 DEHP X I IE A A
BEEEH  JF T REZE I 7= A W SEAE . A7 RSt
UG aE A Ye g b BT /N B 25 0] 2 ) BE B
B, FEUNRZS BHCIZRE I B, BRG Y dE 4l ph
ZRREPEAE ] 0 T A% B — YL s 4, 800 AR A
RUIMEAT VAN, 3 DM R

SR IE AR R N A AN S AR 5 A 5, 43531
Xf MDA NO ,CAT .GSH Fl bt A 1L E 1155 A Ak it
PidEHRF MAO \AchE S5 2838 BT S8 AR A Tl 2
Fiti5 DEHP ¥ FE e, 2021 v MDA & & NO &
H MAO JE M HT AchE 15 PR i 14 i, B A e s 4l
MDA &% NO & \MAO 7 EFl AchE 1% P54 hn
W BNZHZA v CAT T 1 GSH 7 FLE T & 1L BE
1B WA, A Y8415 Pb 41 A% N 77 i DEHP
YRR ML, CAT 35 PE  GSH &2 Fl S b A ALfE
FAACHA S, Al L, e 7 40 B S B0/ BUIG 20 212 v 3
ST PR R AR, L M VR RO, PR
TR RE T RRAR 5 R 40 AR A Th RE R A, EE AT,
KA YL B2 i A M A 45 B S, P AR 28 2R 4 ik 3
PR RERS I 5 | R AL S M A el e EE MR 2
UK A A IR N, T B AR 2% 2] 12 12 fig
MAO Fll AchE J& 73 fiff B e 5 i 22 388 o F1 2 15k AL
PSP ZE 3 0T 1 T M I, % B A0 B RT 5 m MAO Al
AchE IG5, WA T S0 21 4 rp BRI b 2858 R 2,
[ R 2B A €= B R TR VAN - - R (8

DEHP H1 Pb HK5 YLz A REPERCR 3G I, FH RS A
BT AN R B R

FHCAT ST R Y] DEHP FIH IG5 G 3, /Nl
JHRCAZRE VB — Qe 2 W] 2, R 5
A —E s /e . DEHP 685w S %45 b
P 5 FRARAS , = B0 S iy ZACHETL, 5P
TR A AE TR AE R IR AR S92 45 5 2 W], DEHP
ARECA AICICRE I BRERS  Y S YR P k4l
ZUEALITIN ., B0y T IC 2 RE I Rt BN W] X

JITAT SR AR N RN AR IR R A T PR, 4
MEW], DEHP A1 Pb B4 75 M I Al i 2 A A £
LRI UEVERT . ol TP LA 1 b S 4 ik,
THE ISR AT BT B 04 A A TR
AWFFE

FRT, BRA PR B T ik RZHeR I 2 A2
ALY G F S50 AR A 2R P51 5 0] R i A 1
ASBIFE R FH R 8000 AR I B B 5 3%, St =420
Jrik g o SRR T 2 A7, Tk ol S (RN
B PEAT EOUL LR, BE— PRI T 45 A T St
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