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Nonylphenol (NP) is an environmental endocrine-
disrupting chemical (EDC) that has been detected in
human cord blood and milk. It is unavoidable that
human fetus and infant exposure to this environmental
contaminant. According to ' fetal origins adult
disease’ hypothesis, the biological impact and
healthcare will encounter unavoidable impact. We
previously observed that developmental NP exposure
led to increased body weight, elevated plasma ACTH,
higher production and concentrations of
corticosterone and aldosterone, and more 11 5-
hydroxysteroid dehydrogenase I (11 %4-HSD1)
expression/activity during the first generation at
the adult stage. With these phenomena, is human going
to evolution to a heavier with metabolic syndrome
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state or back to ' default state’ after
generation(s) of hygienic up. This study addressed
the possibility of recovering from NP exposure.
Female rats were timed-mated in this experiment.
Throughout gestation and lactation, one group of
pregnant females was given a 2 il &micro ; g/ml NP
drinking solution and another group was given water.
The litters were marked as first-generation F1 NP or
F1 Veh offspring. At approximately 13 weeks of age,
the F1 females were timed-mated with non-sibling F1
males from identical prenatal and neonatal treatment
groups. The females were not manipulated in any way.
The resulting litters were designated as the second-
generation F2 NP or F2 Veh offspring. At 13 weeks of
age, the male offspring from each F1 and F2 group
were decapitated. The experimental results showed
that NP exposure resulted in F1 offspring
hyperadrenalism and weight increases. These effects
were not observed in the F2 offspring. The F2
generation status was set back to the ‘default’
stage, which shows the elevated body weight and
hyperadrenalism returned to normal. This study
indicates developmental exposure to NP results in
life long impact. The recovery to = default state’
is possible only after generation(s) suffer with
expensive healthcare burden.

nonylphenol, developmental origin of health and
disease, metabolism
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Abstract

Key Words: nonylphenol, developmental origin of health and disease, metabolism
Nonylphenol (NP) is an environmental endocrine-disrupting chemical (EDC) that has been

detected in human cord blood and milk. It is unavoidable that human fetus and infant exposure to this
environmental contaminant. According to “fetal origins adult disease” hypothesis, the biological
impact and healthcare will encounter unavoidable impact. We previously observed that developmental
NP exposure led to increased body weight, elevated plasma ACTH, higher production and
concentrations of corticosterone and aldosterone, and more 11B-hydroxysteroid dehydrogenase I
(11B-HSD1) expression/activity during the first generation at the adult stage. With these phenomena,
is human going to evolution to a heavier with metabolic syndrome state or back to “default state” after
generation(s) of hygienic up. This study addressed the possibility of recovering from NP exposure.

Female rats were timed-mated in this experiment. Throughout gestation and lactation, one group of
pregnant females was given a 2 pg/ml NP drinking solution and another group was given water. The
litters were marked as first-generation F; NP or F; Veh offspring. At approximately 13 weeks of age,
the F; females were timed-mated with non-sibling F; males from identical prenatal and neonatal
treatment groups. The females were not manipulated in any way. The resulting litters were designated
as the second-generation F, NP or F, Veh offspring. At 13 weeks of age, the male offspring from each
F, and F, group were decapitated. The experimental results showed that NP exposure resulted in F,
offspring hyperadrenalism and weight increases. These effects were not observed in the F, offspring.
The F, generation status was set back to the ‘default’ stage, which shows the elevated body weight and
hyperadrenalism returned to normal. This study indicates developmental exposure to NP results in life
long impact. The recovery to “default state” is possible only after generation(s) suffer with expensive

healthcare burden.
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FH-FHIAFFATESE R T Rp LR mikn (NrR § 2 5k
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(30 mg/ml/kg, " + & 2 3K F ) frpF > STER R A AT b ok i 0 I 2 I B UBTRR S RN EG
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N ﬁé’\‘;”']“ri—i‘d’%ﬁ ENER I RN ’Lﬁ‘aﬁdlﬂé}ﬁ"‘ 18 5‘ AR y- wd
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TTR 2% FERIA SRS R 9 F o - > 6 1% Western blotting
2B BRI R L e BUFSER 11 B-HSDI g JT &R 5 fq 77 b PPARysh 3
Famz T2 mp SAR hi-d FTAIR o ¥ - 2 2 5 W90 fpiple i Be2 G T %
immunoassay (McCormick et al., 2006) i&— # #&p| 11 B-HSDI 2 /&1 » £ d X 8 -
%%E%ifﬁ%ﬁ%ﬁﬂ?%%’Uﬁ%iﬁ%ﬁﬂﬂ§§°
(2 )dtdat)
I *y:qu hoHE (Chang etal., 2012b)p| £ x jfc ACTH -~ prolactin ~ & B qfik ~ FEFIf kR 2
f¥% 11 5-HSD1 & 2 2. & [ *qf -
(= )Western blotting
BT AR R ET B o s 8-15 % resolving gel 4 2 A BRI ATE F R 0 Ao b E
— & butanol - ¥ % gel 5 F > EH-F AR > Mz Z-REEF R F gEBd F AL
> o #Ris4e ~ stackinggel T g ¥ R i 0 BN AT - R AR NG 0 BT
AR EE AR ¢ & 2 b ipl4e » running buffer o #-sample 4v > gel 2 W iE ¢ 5 2 75V ih
TRE 1S A4 L 150V 07 R ES 40 4 48 o 352 F % transfer blot £ % & & - BB jj A o
/& ~ transfer buffer {4 » % **45 + » £ # Immobilon-P membrane ;% transfer buffer » % 3%
Jo i+ o B~ gels iz ~ transfer buffer 5> £ ¥ ** membrane F > & (& F F - & /% 3§ transfer
buffer B jp A » M RIEEREL 5 0 AR T F 02 o 12 0.06 A 1T i {7 transfer 35 4
45 o gel transfer ;{:,\;f;; » P~ J) membrane > & > 5%% g2 v > MiEdE R 2 ) PFF o B

membrane © ¥ > R KA o e Tml 5% A 4w ig £ 4 2 primary Ab o #H4F 0 B
5 4°C Rk :}é’—,-fm - kol X membrane TBST buffer ¥ wash 15 4 45 > & wash 5 4 4&:&
3= o P~ membrane > B » LB KA o 4 TmlS% gL g £ 4 2 2nd Ab >

FH4F o Mgk - ) F B membrane 7 TBST buffer * wash 15 4 45 » £ wash 5 &
433 4 3 = o B {8 P~ membrane % >t F# % 5 4 » ECLreagent (2 19 =1:1> &
Iml/% ) F &304 > & Xray A7 Rk o

(z )% % % 1P T (McCormick et al., 2006)

F#FE M 4er 20 1 5950 mM sodium phosphate buffer (pH 7.4) (z 1 mM EDTA, I M
sodium chloride, 40% glycerol (wt/vol) and 0.4% Triton X-100 (wt/vol) » 10 1 NADPH (2.4
mM) % 10 1 11-dehydrocorticosterone (1 mM) > & & 37°C-RigH# ie* 3 » 45>
»60 1 s F-v FEER (7 0.5t 1.0mg }n B w3TCRigHF - F’% 3
e > 2 TRk B E o fI RS LRZRPIAF AL T AR o m%mﬁ
i E LA REEE LY FAL FFA ?F%ﬁﬁ” °

(I )54 Foafk (Shukla VH et al., 2000)

P ¥ ke L khisolation media (7 0.25 M sucrose. 10 mM Tris-HCL, pH7.4, 1mM
EDTA, and 0.25 mg BSA/m)-% > 124 % i it » iz > 425 0.1:0.05 g 2 i :%.\a s~ 1-0.5
% 2 isolation media > £ * |- 3 F g > £ * homogenizer 7 17 L £/ R A 4CH < B
£ 13,000 g7 0 e 15 A4 J iR L B e BLE R MABSE Y L7
E B RIITE L F R R e
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Vehicle group NP group p value
1* generation (n=11-18)
ACTH (ng/ml) 0.407£0.037  ]0.565%0.076 |p <0.05
prolactin (ng/ml) 16.011+1.725 |18.322+1.497 |p>0.05
corticosterone (ng/ml) 66.75+14.39 107.99£18.90 [p<0.05
aldosterone (ng/ml) 0.163+0.038 0.252%0.031 |p<0.05
11B-HSD1 activity in liver 1067.231£114.47|1388.88+84.46|p < 0.05
(ng/h/g protein)
11B-HSD1 activity in adipose ~ |1822.75%46.75 |1792.34£82.34|p > 0.05
(ng/h/ g protein)
corticosterone content in adipose|16.4112.42 23301299  [p<0.05
(ng/g adipose)
2" generation (n=11-18)
ACTH (ng/ml) 0.260£0.030  |0.259%0.030 |p>0.05
prolactin (ng/ml) 14.46911.352  |13.945%1.183 |p>0.05
corticosterone (ng/ml) 74.61£16.93 91.73%£18.62 |p>0.05
aldosterone (ng/ml) 0.28110.042  |0.274%0.053 |p>0.05

11B-HSD1 activity in liver
(ng/h/ g protein)

11B-HSD1 activity in adipose
(ng/h/ g protein)

corticosterone content in adipose

(ng/g adipose)

1929.28199.94

906.341114.61

16.65£1.37

1761.07+73.42|p > 0.05

926.26%130.01|p > 0.05

20.7612.02

p>0.05

Table 1. The concentration of ACTH, prolactin, corticosterone and aldosterone in plasma and enzyme
activity or adipose corticosterone content for F; and F, offspring. The concentrations are measured
by RIA. Values are shown as mean = S.M.E. p value was compared with vehicle group in the same

generation.
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