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Study on time-effect of propylthiouracil thyroid disruption in ovariectomized rats
CHEN Hao, ZHANG Xiao-peng, LI Qian, SU Qing, JIA Xu-dong, LIU Zhao-ping

(National Institute for Nutrition and Food Safety, Chinese Center for Disease Contrd and

Prevention, Beijing 100021,
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Abstract; Objective To study thetime-effectmodel of PTU thyroid disruption and screen sensitive endpoints. Methods

Ovariectomized rats were randomly allocated into 3 groups,

and propylthiouracil was administered at 5 mg/kg BW by

gavage for 4, 8 and 12 days respectively. An OVX control and a sham control were also included in the study, treated with

corn oil. At the end of the study, serum T,, T, and TSH levels,

activities of liver type 1 5'-deiodinase and malic enzyme

were measured correspondingly. Histopathology of thyroid was described and thyroid follicular epithelium/colloid ratio was

calculated. Results Compared with OVX control, animals treated with PTU showed significantly higher serum T,, and

lower TSH levels, while only 8-day and 12-day groups had significantly lower serum T, levels. The activity of liver type [

5'-deiodinase decreased significantly, while malic enzyme did not show any significant difference among the groups.

Histopathology results revealed the hypertrophy of thyroid, disappearance of colloid, adding that the ratio of epithelium

versus colloid increased significantly. Conclusion PTU could effectively affect the structure and function of thyroid with

time-effect trend; thyroid hormone, type 1 5'-deiodinase activity and histopathology endpoints were sensitive; 8-day

treatment of thyroid disruptor had the optimal observation.
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TR, 25 L E )2 HE 12 d 2K B e T A
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IR ZRW IR IE I 20 wl FEAS 25 (0 B 20l 2
AT, SOV BE 25 C L ] Bg 31 s Bh I E 7 IKAE
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iy 24 GRS AR AR g U R I B9 B, B S S
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2.1 XF ik 05 e

e 1Al O, FRAT A 4K A E 2 5% L5t
R (P>0.05), 525 i, 2 0P H1 4k B
4 20 K BCF- S A E R3S B 45 T Sham XfBR4, 22 5%
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12 d4 ) K A 22 5 RS i L (P >0.05)

F 1 EIHER PTU XK RARE A0 (x £s,g)
Table 1

FEARAR x S W x I [E] x TC

(1)

2.2 i T, . T, Fl TSH K-

%2 n] B, [R] Sham X} FE4H Eb %5, OVX X BR 24
KR T, T, F1 TSH =58 brrh A INTE T, B92%
FAGIFE (P <0.01) o 4524545 2H R BT T,
PR T OVX X REA, 27 A 4eit 7 X (P <0.01),
[l 4 d AL, 12 d R R T, Wk TR, 2 5%
AGI#E L (P <0.05), 45254 H R IME T,
BT OVX Xf BRZH {HALA 8 A 12 d HIW 22 7 A
FitFEE L (P<0.01), [A4dAki,8 fMi2ddaH
KEIMW T, TR, 2ZR A% L (P <0.01),
WA KBRS TSH ¥ 55 F OVX X RE4, 2% 5
HSitE L (4d4 P<0.05,8 F112 d 4 P<
0.01);8 f1 12 d iy TSH & F 4 d H (P <
0.01), ZRA5T=E L,

#£2 PTU X 2259 #K BUMLTS T, T, A1 TSH (%51
(% +s,ng/ml)
Table 2 The influence of PTU on serum T,, T,

and TSH of ovariectomized rats

£ 5 Ty T, TSH

Sham %41 0.99 +0.20 61.93 +11.96 11.32 £6. 05

OVX Xf 4l 0.81+0.08*  55.03+18.98 7.71 £3.43

4dH 0.47 £0.17°>  49.05 +18.02 26. 68 +13.94"

8 d 4l 0.40 0. 12" 21.45 £6.54" 47,87 £16. 09"
12d4 0.32£0.07" 15.03 £8.09"  80.61 £27. 84" ¢

:a Fn 5 Sham X HRAL W E P <0.01;b FoR Y OVX X R4t 8¢ P <0.05;
bb £ 5 OVX X FRAL L P <0.01;e Fm b4 d 4 P <0.05;cc BR 5
4 d 4B P<0.01;d #5558 d 4l P<0.05

2.3 5'-DI il ME fif 3% 14
F 2 3 7] 0L, [A] Sham X HE 4L HL 4, OVX X HE 41
KES-DIBIE M TR, 2R AR E L (P <
0.01), 254 AREL 5 -DI i i5PE KT OVX X i
W, ZRAGI R L (P<0.01), {H4 254 KR
) 5'-DI B Gt 22 R LR ITHE L (P >0.05) , %41
KEME Gt 2 5 ¥R W LG22 L (P>
0.05) , {HIE & 45 25 (]38 Jn , ME 3% PE A T Bk,
%3 PTU X 5p 8 KR S'-DI il ME i i P B9 5 1 (& +5)
Table 3  The influence of PTU on 5'-DI and ME activities of

ovariectomized rats

The influence of ovariectomy and PTU on body ., 57D i I 1 ME il 355 1
weight change of rats 48 (pmol/min/mg & [4)  (umol/min/mg & 1)
415 YA R W Sham % i 28 13.41 £4.01 11.81 +£2.51
Sham Xt #8201  218.38 +4.71  255.43 +11.72  37.05 +11.48 OVX XJ IR 4 7.93£1.20 ° 11.76 2. 19
OVX X e 4 218.56 £5.00 298.29 +17.83* 79.73 +18.80" 4 d 4 1.46 £0.77 “° 12.56 +2. 68
4d 217.54 £5.67  296.88 +17.42" 79.34 +16.27 " 8 d 4 0.65+0.18 »" 11.66 =3.36
8 d4H 218.98 +7.40  306.60 +23.73 " 87.62 +26.99 " 12 d 4 0.50 £0.21 " 9.49 +2.76
12d4 219.66 £8.11  298.76+9.90*  79.10 +13. 18" E:a R85 Sham XML LA P <0.015b x5 OVX X BE 4 LA

T # KRS Sham X JRZH L EL P <0.01

P <0.01
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FR R 220K D0 B s B 22 o AR 54 d 4] R RUH R
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Z11) A1 B(OVX X RE4L) . T BB ARfb; C(4 d 41) : HAR IR |
WE R, B ;D (8 d 4H) , BB A sl i 2, B 40 1
FEALE A FC12 d 21) 38 b K W W MG A JE) 5 R AN i AE TE O
08 70 U A B S BB I R A 7S Ak
1 R[F PTU %y B 8] X 2 B9 55K Bl
FF DR 5% 208 6 140 5 B0 2 ek A

Figure 1  Histopathology difference of PTU treatment with

different duration

Hi 3 4 ] %1, Sham X FEZHFI OVX X HE 41 K FRLAY
FFOTR BRI 25 22 HUOFN 2 B2 JBE 0 be i 22 R ¥ e e it 22
M(P>0.05), 4542541 K BA R IR IE SR R 805 T
OVX R4, 2 F A Giit 2% & L (P <0.01), 8 FlI
12 A KRB HARIERESS BB T4 d L, 2R A5
HEEE (P <0.01), 12 d 4K BUAY FFOIR R IE 28 R
e T8ddl, ZRAGKITFENL(P<0.05), %2
A5 2R K B R B % B e o E H s T OVX xR A, 22
SAGITHE (P <0.01), [Al4d4HK,8 M12d
2B R MR 2R B B T L3 N, 25 R Ge i L
(P<0.01), 8 12 d 41 Fe s, K B IR IR 22 5 #f B
M2 g it 2 L (P >0.05),

3 itig
ASCETEHFIE PTU 3¢ H R IR 9 6 /Y U S
PR AR 2, 2R FH 2 B9 S5 4 R RRUVE b B Y Bh )

F 4 PTU XF 2 5K PR R E &% 2= 20R R R
F HE B BT LL Y S W) (& £5)
Table 4 The influence of PTU on thyroid/body weight ratio and

of thyroid follicular epithelium/ colloidratioof ovariectomized rats

2157 FRR e JUE 2% 3R 50 % FRCAR i 3 R e o e
Sham H& 24 7.69 0. 96 0.74 0. 09
OVX Xt e 40 6.21+1.19 0.64 £0.17
4.d4 9.82 +2.46" 2.81+0.91°
8 d4l 15.10 £1. 45" 3.77 0. 75"
12d4 18.30 £3. 46" 4.24 +1.19%"

Hia KamH OVX XFRRZA LA P <0.01;b x5 4 d AL P <
0.01;¢c FE/x58 d4lki P<0.05

FE SRR AR MM R WIS T — MR
Rt A A A 5 i B R 0 TR T L 3 3R AR A i
A - - BRI R R B R A K
PAL I, 2R FH 25 B0 B2 BB Y T e ok e 33 3R 19 T+ 4
R0 00 R K R R KRR, g
7R3 , PR F 4% Sham 413" A BF 5t 25 69 &L 4b B0
AY25 40 KRR E 95 F Sham 41,

PTU ] 41 il FF PR 2o 40 4k 0 g 3% 0, 5 350 IR
PREREE A B, TR T, IER AL T, T, T
W& IT S8 TSH R PETHE . Mellert ™ 45 A 57 42
/8 PTU X R BRIME T, T, A1 TSH 52 Wi £7 7€ BH 5
MR- 2R . FVE M S5 IA R PTU X B it
AHOC I 2 1 5 0 A7 AR I R O R, T, R
12 d W R RS AR, m T, A1 TSH W 7E 4525 15 d i
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Mg T, T, BE A B[R] G InHS2 fe I, TSH K522 7t &,
12 d =283 R R B AR vk 3 . (R MR
K5 52 SRR S T 2, i T, JT, Hil TSH AR
E PP ) FRR IR T HE T RE 1 o — K B, iR 5 4 A
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R AL 5 BORE 22 T = 9 TSH IR bR AR
DRI bR A R N BT D o B 12 d 2R
R PR B 208 9 A0 i R S8 A T O, B s i fk, o
R MR PR A B T ) FOIR IR BR B (1, X PTU
TG FHR R R 2R A R AL A — B, PTU X R
Rl FFHR I U #55 2% B50RT FR AR R 2% Bz e 5 L 1Y) 5 i) A
FERT RN e 2, HLAE 8 ~ 12 d Bif 3 Folr o 34 27 i A
IR B R

JEERE 57-D1 36 ¥E =2 5] T, KRy, 5 T, K
EAHSE . PR R B T, = g R R o g
R B, R ARAIE Ty K OFIE# 57-DI i M 25 a1
s, H AR B2 8 1 IR B A 57 -DIIE PR R 2 R
ARG 5'-DI SR BUBRAE IR, A 25 4 d J5 KB IE
5'-DI i35 VR B, L BE 25 45 24 I ) 38 i R &
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JI 7 09 NADPH'™ A it , #3422 1% F 30 ME i i
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PRI .8 d ) fE R W58 PTU F 41 B AR e 25 ) R 3 R
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