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[(HE] HH HKATEABNPRESLEAEEZ D (VDA E F(Ca” ) AKFoyEa£ 2, 5F 95 NP st
VD, ‘7 Ca”" R Rvm, ik BEBMHEHF LR, £ LHEHRIKSPF) A BALB/C # R 2 3 R & Tk,
¥ % 3 AKE M NP(o A A& 7 &M ZH) 60 d, RIAZEHLTHFARE R G DR, 5 5
& A ELISA 55 k% & kst foiF F VD, 4= Ca® ' K PF ZACH LB 4740 m, KA SPSS23. 0 844 3 AT 43 4L 38 47
Gt oA, R OMAE NP # FARFR M, BALB/CRALFEF VD, KFZ#HIT 5,57 F4H VD, K-F%
5,4 (116.96+6.67)pg/mL, A B & T B 2145 (80. 11+7. 29) pg/mL(P<C0.05) ;BALB/C # & fo 75 F Ca’"
KFHE NP EBFRFGE M HEBRK, EFPHETHACS WIRTF RS, H(42.86+2.22) umol/dL. A B &
F 2 B 288 (31. 5842, 11) pmol/dL(P<C0. 05) , /i & 7 A J 4K, A (24. 16 2. 34) pmol/dL, i BAK T 5+ 8 48
#(P<<0.05)., &t K. P A Z NP £A¥E VD, 7 @A EMEZRZAER . B 4k 538 e 7] 2 0F X AP L8 & 0
AE R AR K B 6 A TR
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Dose effect relationship between serum vitamin D, and Ca®" concentrations

and nonylphenol exposure”
WANG Maijian' L1 Jida® , YANG Qingzu' ,GONG Dengmei®,XI1E Ming',
WANG Kai® ,\WANG Jiwei' YANG Xuefeng'®
(1. Department o f General Surgery ;2. Toxicology Laboratory ;3. Department of Pathology ,
Digestive Hospital A f filiated Hospital of Zunyi Medical University , Zunyi ,Guizhou 563003 ,China)
[Abstract] Objective To explore the dose effect relationship between nonylphenol (NP) exposure and
serum vitamin D, (VD,) and Ca®" levels,in order to preliminarily clarify the effect of NP on VD, and Ca®" me-
tabolism. Methods SPF BALB/C nude mice were exposed to low, medium and high concentrations (the low,
medium and high dose groups) of NP for 60 days,and the nude mice without exposure (given equal volume of
cornoil) were selected as the control group,the changes of VD, and Ca’" in serum were detected by ELISA
and spectrophotometry,and the data were statistically analyzed by SPSS 23. 0 software. Results With the in-
crease of NP concentration by gavage,the level of VD, in the serum of mice gradually increased (low<<medi-

um< high). The level of VD, in the high-dose group was the highest [ (116. 96+6. 67)pg/mL | which was sig-

nificantly higher than that in the control group [(80. 1147, 29)pg/mL]; The level of Ca*" in serum of mice

** in the medium dose NP group was

changed dramatically, that is,from high to low. The concentration of Ca
the highest [ (42.86+2. 22) pmol/dL ], which was significantly higher than that in the control group (31.58+
2.11)pmol/dL,while the concentration in the high dose group was the lowest [(24. 16 2. 34) umol/dL],
which was significantly lower than that in the control group. Conclusion ILow and medium doses of NP play
an estrogen like role in regulating VD,. When the dose continues to increase, this estrogen like effect is offset
by its own toxicity.

[Key words] environmental estrogen;nonylphenol;vitamin D, ;calciumion

» BEEWH.FMEAELTRARLSTH TR A7 2018)66),  {EHFB . TEH 1982 —) @l FALE IR, A1, FZNFEH b b
FEFSE . A #EIE1EE ,E-mail:943404464@qq. com,



968

B 5 F- (Ca®™ " ) VB S A8 AL R FiL A 5 170 7 22 A A
FEAE T 20 B 40 M S 2 5 000K IE # AR 4
PR IE & A R AE . 24 % D(vitamin D, VD) 7E {&
WEZELL 1, 25-F 544 & D, (25-HVD,) BB A7
TE W SR IE SE 4 A= & D, (vitamin Dy, VD, ) Xt Ca’" I
R B TR . X 8% R 0 AR 52 F 52 H 0] 4
M VD, B AL A RN Cat i ER L )R
FHBFFEIESE Ca” " A1 VD, B E RS T o] S8R R
B AR 956 S 905 A1 38 1T 8 55 R 1 & AR AE G L T2
H M. Ca™ A VD, B E S H BN 8
AW E A4 2 —., T 2B (nonylphenol, NP)
YERABE T, 55 B R i Uae 5w
T W TE R A0 | R A 3R L AR T R A s
PRI B S R L SR v B BL R ED OE R B A . L se,
B TR IREE 5 5 0 NP AR Ry 24458 ME U8 3% 3 5400
WMEER . MEMEE LS VD, 197K 38 1 5
Ca” MR EBIESL B4 e UMM R E A NP
A S i B PE T, 2B 3 A B A 56 SCHR AR UL AR
B, ETUI AR Y KT LI NP 25
VD, K Ca®" /K1 it 80 6 RAF 5T, B 78 BB NP Xt
VD, 5 Ca® R, A IR BT NP (1) 5 i 4
PEDE A B0 T K A L ] At mT R &5 T R G R
1 %) T B A A
1 #RIE5FE
1.1 ##

1.1.1 =Bt %

TCHF € 9% JF IR (SPF) 2% It BALB/C # 5 80
H,4~6 Ji#E . KR B> 5t BEAL, NP ) s 4l
FE AR 4 4L 20 B, AU E 8 X E
BER A E R B S P 1 e B A
1.1.2 ZZMEFKA

B CH N RSS2 58 sh W A B |DD i S0 A
ik A CHP-1100 &1, 3¢ E Agilent 24 w)) | # #5 {X
(MK3 #, 2 E Thermo Scientific /A ) , B F 4 #r K
F(FA2004N B, F g AE R R FALER T ) NP CH A
Tokyo Kasei Kogyo 2~ F]) ,25-HVD, ELISA £ il it
R & g FEBR A AR R R R A BRA FD Ll Ca®' 7k
SR I B (b RS E R AR A FD .

1.2 Z#*%
1.2.1 #HEiE55u

BALB/C BRI IR NP #H #2260 d, #EH
R AR 100 WEARE 0.5 mL, & K25 25 §i 24 0 & /)N
B EE AR Y HARE 4525 Yo/ BRUAr 3 4L (IR 7]
(50 mg/kg NP) 1 ] 2 41 (100 mg/kg NP) | & 7
41200 mg/kg NP), 75 & X B4L, 45 7 5 (R R
FoKH
1.2.2 #FARK

TARK NP Y 24 h J5 BRI S0HE B F Ak

FAEF22F 455255 TH

PEAR B WS B R 1 mL M. B 0.5 mL 7E 24 h
AT FEFRAE I L 55 46 0. 5 mL FIRE T RS .
1.2.3 ELISA ##n VD,

(L) JnBE 8 b5 o 5 TR WK R in 2 25-HVD,
ELISA I8 550 & B br Al i 2 F0 LA L B iR B 0 T
VEWIESIIN 2 4L, 4L 50 L. REIURE 5om % H Al AL
BFL 50 pL, SLEDFERFLIN AR WA R AL PR T
YEW 50 pL. WR5T . A EGPR AR, 37 CHFHE 45 min,
(2P R AL AR B LM PR IR 350 pL. 120
2 min, W 25 g AR AR P9 0 WA, AE R B WK 4R BT
HE 3R, )M ALY E (HRP) 45 &%) - B AL
i HRP 456 %) TAE# 100 pL, 57, Bibs M 58 -, 37
CHER 30 min, (4) P 7 KL , P8 U AR
5. Y BALIMIKY W TMB 90 pL, B2,
I ,37 CHEOLIEE 15 min, (6) 4 k. B LN 1k
W50 pL Ak N, (7) B2 {A . 7 B A bR AL FE 450
nm AR I R A% FL B IO BE (AD AL
1.2.4 HREEFHEN Ca™ RF

(D66 E B 30 min A b, KR
520 nm, ZMHKEE, R 1MEEM Ca KFK
MR & AP e 96 FLAR IRA) s 8 E 5 min J5 T
520 nm PR ALME A, 4 HiC R A S HE A IR
WEA VA MEE . I Ca”" AKFEIFE AR Ca® (umol /
dL) =[C bR X (A MWEE — A ZSHE) /(A bR
A HE)]X100 =20X (A M ES —A =1
/A FREE — A S AE) CHRUER N 0.2 pmol/
mL(BIVEBEA 2 pmol /mL 1Y CaCl, « 2H, O &) #
B 10 f5HI15 .

*1 AR (L)
i H = HE o W
I 3% - - 50
FRIBK 50 — —
0.2 pmol/mL 5 #E — 50 —
5 1 200 200 200
W 2 200 200 200
iR 3 400 400 400

_:*j]”o

1.3 %it3am

R SPSS23. 0 Pk XA HE AT BETESMT L T ik
BRI & s 3R . 4L kR 7 22 43 4 1411
FeBER I ¢ 5, 2L P<<0.05 NERAEL ¥R XL,
2 5 ES

ELISA 45 5 5 W1 B8 % NP W 5 K ¥ 1 5
ANERLE VD, K2 T L R AL VD, B
K- fee s ELBH S T R (P <20, 05) 5 /) BRI i
Ca” /K- NP HE B K F 59 84 00 56 T 5 WA L
Tl AL Ca® ' 7K S fe e, B T4 IR 4L (P <<
0.05), T = 7] 2 41 e ik, HL B IR T % B4 (P <<
0.05). W3 2,
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*2 VD, #1 Ca”' Ak FHERZAEHNESHELE (2 +5)

41 X AL {7 41 s 41 i 7 i
VD, (pg/mL) 80.11+£7.29 95.04+1. 37 99.16£8.59 116.9646. 67"
Ca™" (umol/dL) 31.58+2.11 34.12+2.61 42.86+2.22° 24.16+2. 34°
1P <0, 05, 50 AL H A
3 # A NP KB 3 2 5 BOAh B B A0 10 L X 45
ARSI LR L B NP B g R iR . B R S AR 0 e TR A R
/UL VD, K28 T R 2 NP SRk X B4 BRUL ISR VD, i GBS I 15 HL 1A 252 3 48 2 e X
2 A5, VD, AKCFHE A 18%0, 2% NP I BAXT AL 4 SR a8 & AL L 102 VD, Be= i, 5w K&

FEEE, VD, K3 45 %, w2 7 AR BF 52 5] 42 31
WAERESE NP #5030, VD, 1% 7K Pt 4 5 b 7+
B EFRM X T REE T NP 1E 8 LM E A VD,
F14) 8 4T 1y T RS 3 T 3 2 A ) A A L E R A
TS o R AR MR ZIEAE R MW S — SRR
W, B L BEANEBRELZH VD, B, EF
Ca’" By K25 B Pk i . 1 AR BF 52 30 2 B /0N BRI
B Ca” KFIFEAREE VD, BT B — B
o R AR BT e T R RS AR L MR R
Xt Ca® " AR 35 R WSOV S 3 R SN 2 A~ i AR
EAHEAER . (O @R dt VD, 4 . 38 i 18 it
Ca”" B WA, ) Bk B2 w8 o350 A I 110 35 7 o R 0 it oh 25-
HVD, 5465 5 (2) 3 i 98 95 B R 55 IR i & (PTHD
FIFEES 2 (CT) RN B EXF Ca™" iy M . A BF 58k
238 o 5 50 5 NP Al R RS B B B
B R 3505, S ECE il Ca® Wm0 e A Sk
38 33 K NP O EE 4584 i N R 8% R R
15 B 2R 9 5 TG AR 2D, Ca® ™ FE MR IR AR .
S BRI I NP e % B S0 % R .
214 94k 25 348 fin 7] 12 1S 3 Al UL E R 2R VR T B AR B 1
BETE RIS .

NP & — Ff 5 22 50K 4 Ak T J50REFD A [l 44, )3z
FEFE T H R 48R $2 fol 1 2 1o 06 M 590 L B SR Ak R L g k)
B R 559 o HLAE SR8 UORE K™ 48 H AR
WAl NP, NP afxfiEfe Bl IR RS RS
PR DS BRI, NP X LR B3 EE R R A
FLADUME S R AE T, NP 5 38 208 158 S P o AR
R AR MM R S MM R 2 kA AL B & — &
G R WA & A AR RS VD, B Ca® R AR 5
WOATHE)E T NP # M E M — R i HE . K
[ A AR 5 T S B — R A W R R A Hop
e 45 B R O T G 9T e &2, L E 1980 4F GAR-
LAND 255 i $2 11 VD, a] i 57 45 & & k. 2
S B FEE S T 3k — W5, L i i 4 78 VD, BT R Bl
WU 25 B e R B R RN R T
SRR R L AN FE TR A VD, F1 Ca” ] R
45 L o 2 S 1) S 4 AL AR W 5 R 1R P 45 T R
NP fBEFZEH BT VD, fil Ca® AR5 ™ B2 AL . ifi
NP 58000 oA 57 3560 T 51 168493 1) 485 0 400 i 5

— BB 2R GE R A R B e e R
VD, M H R R4 Ca®" Y52 MEW R 1y, A
WS B I & B NP 7E % VD, 7 i & #5303 R
YERT 30CH M98 NP 78858 1) 8 % S PRV 1
PEEE ZARSE Rl A B o0 NP S5 2% 55 r 250 i o
ZEL B HA B 1 R AL 1% o) B 2 (LR O
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