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Babl/c /N S [ b 35 4 18 ) 46 556 2h 4 R A B
Aw]), MEHESP, SARE VR SPIRENL S R 5
H: a 2] (low iodine, LI), b. &2 (normal
iodine, NI), c. 5 %t i & 41 (five-fold iodine,
SHI), d. 10 fi%filt i & 21 (ten-fold iodine, 10HI),
e. 50 fEflid 54 (fifty-fold iodine, SOHI). LI Z1#)
W DA AR DX PRDHR £ 1) PR DR CP 3 B 2 R
20~40 wg/kg), At 4 LG LLIEH AR CE
F N 300 pgkg), LIZ. NI L& FK,
% HI 4 55 ) R H & A [ FE (1 568.2 wg/L.
3259.4 pg/L. 19 215.7 wg/L)BLAL A1 2 8 1K,

R H I S g BEK S mlflih, AN
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PN B PCR L, FEFESHRUT
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Runner. JFHR#% GenBank JiT % i i) H 1 3L K] ¢ 51
H47 8, A2 NCBI BLAST K 76 2% [ U5t
P g1 b e 58 AR W HOR 24 F] (Invitrogen) &
B HARG IR AR5 B LR 1.

Table 1 Primer sequences for target genes and length of PCR products

Name Primer sequences Length of PCR products
DI Sense: 5" TCGTAGATGACTTTGCCTCCAC 3’ 1016
Antisense: 5" CCGGATGTCCACGTTGTTC 3’ p
GAPDH Sense: 5" CATGGCCTTCCGTGTTCCTA 3 107 bp

Antisense: 5" ATGCCTGCTTCACCACCTTCT 3’

¥ PCR W 2iAu 2 /5, 7& T4 DNA &£
(Promega 23 7)IERI T, 15 pGEM®-T easy Vector
(Promega /A F))iEHE, @A R . ff 541N
FEAk B2 E. coli DH5a 1, fES AT R N5
%\ X-gal. IPTG (¥ LB [ fA 55 F5 B vh 37°C 5 9%
20h J&, KPRCE 4°C 2h, RS BEL, AR
Ja BEHLERI B (O v AT, At T3 2 N
FI LB AR, 37 CREyRIFE 10h. &Ik
B e, KA LS IR 41 Ok DNA,  Jf ik
TIEA 0 Hr. RS Lk okl DNA FIREE, Jf
VI TURE IS 1) #5 U E (copies/wl), 7% H5 41 kr
WS — MR 1x10" copies/pl, 43¢ )5 -20°C ff
1725 1.
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106, 10% F11 10" copies/wl, 4R Ji 73 il LLARE J5RL A
e DUFE 5 cDNA 4R, AH A 4 48 T 2E47 & &
PCR #" 1. SEmf5%¢0% ¢ & PCR i ik ABI PRISM
7500 Real-Time PCR System (Applied Biosystems
ENAFLLEAT, 1R B R LR 1.
2 Mtk % 2 8 SYBR® Premix Ex Taq™(Perfect Real
Time) i /1] % (TaKaRa 2 &) %t B 45, PCR ff# 2

¥ 95CHIARTE 10s, 95°CAEYE 5s, 60°CilE kM
FEAR 34 s, HEAT 40 M. WEEARIEEE R 3°C
/sy TERRANMIEER G B I 2¢ 615 5, AT SRS
Wi, e HENRREERY B, 22507 0 (Rl i 2k
DLT A RF S 48 (s Sk, R TIE D00 52 5 R 1) A i
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2% 7500 System Software 43 T3 21 % #F A< [E1 1
R4 {8 (Cycle Threshold, Cr ), LARRHERIH 1) C
TEFNBIUR A B2 R HOA R PAARKR 2 il bs 4 i
2. AR AT A R S Co R BD AT R SRR
cDNA 148505 % & (copies/wl)s AT 5% B 57 A
i AL mRNA AKCE R gant @ . R, DLZEE 5
(1) GAPDH #4545 NNHCh 4b S I, B2 mI LR R
FE A 03 ) mRNA KL 345 R i 820
4%, 133 xss.
1.2.2 HURIRHZ D1 S PERE . 2/ Christine
LB 1996 AEFEH IR N LAt . a. HUERAEIT
FURARZLZ 20 30 mg, 4% 1 © 20 MIATHA S) A5
(10 mmol/L pH7.0 HEPES ZZ ¥, 1 mmol/L DTT,
320 mmol/L FEHE), 0~4CH ¥ )5, 4CEL
3000 g 10 min, HC LT DUEMENE. b K
100 pl AR 9(0.005 wmol/L I Ty(Ab g b 5 AE M B
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AKWEFTHT), 0.495 wmol/L 5’ L-rT3(Sigma 2 ),
2 mmol/L DTT, 100 mmol/L pH7.0 1 F 1 2% 1 Vi »
1 mmol/L EDTA) I AN &L i1, 37°C )i 20 min.
c. BERE 30 s MK ORI PN 20 wl 412535
W, PR UERI RN 11 min 5, HERE 30 s KK
TN 200 pl#4 & 1 (10 wmol/L T,(Sigma 2 ),
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Fig. 1 The standard curve (a) and dissociation curve (b) of real-time fluorescent quantitative PCR of D1 gene
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Table 2 The expression of D1 mRNA in thyroid of

mice with different iodine intakes

Groups D1/GAPDH
3 fed months 6 fed months
LI 0.21 + 0.07** 0.37 + 0.0364**
NI (2.88 + 0.709) x10 (7.07 + 0.259) x10
SHI (4.10 + 1.35) x107 (3.28 + 0.867) x107%*
10HI (2.35 + 0.843) x107 (5.77 = 1.60) x10~2
S0HI (9.78 + 2.75) x107 (2.75 + 0.444) x1072*

Compared with NI groups, *P < 0.05, **P < 0.01, n = 5, xs.
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Fig. 2 The expression of D1 mRNA in thyroid of
mice with different iodine intakes
Compared with NI groups, D1 mRNA expression level was greatly up-
regulated in LI groups. And there was a tendency of decreasing in D1
mRNA expression in all HI groups compared with NI group. Significant
difference was found in SHI and 50HI at 6 months. *P < 0.05, **P < 0.01
as compared with NI groups. [[]: 3 fed months; [ll: 6 fed months.

Table 3 D1 activity in thyroid of mice with

different iodine intakes

Groups DI activity /(pmol-mg~-min™)
3 fed months 6 fed months
LI 091 £ 0.17** 0.98 + 0.32%*
NI 0.07 + 0.04 0.24 + 0.07
SHI 0.08 + 0.03 0.29 + 0.08
10HI 0.10 £ 0.08 0.24 + 0.06
SOHI 0.09 + 0.03 0.25+ 0.10

Compared with NI groups, **P <0.01, n = 6, x+s.
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Fig. 3 D1 activity in thyroid of mice with
different iodine intakes
Compared with NI groups, D1 activity was significantly increased in LI
groups. While there was no significant differences between HI groups
and NI groups. **P < 0.01 as compared with NI groups. [[]: 3 fed
months; [l: 6 fed months.

Table 4 Thyroid tissue hormones in mice with different iodine intakes pel'g
3 fed months 6 fed months
Groups
n T, T, TyT, n T, T, TyT,
LI 9 2.56 + 1.68%* 14.57 +17.83** 0398 8 +0.294 4** 10 1.46 + 0.24** 2.46 + 1.49%* 0.892 1 +0.569 9**
NI 9 70.40 + 13.33 316.87 + 64.35 0.232 6 + 0.069 4 10 102.24 +31.92  477.32 +51.43 0.2115 +0.051 0
SHI 10 103.10 +30.20*%  624.60 + 127.83** 0.1645 +0.034 4 10 102.27 +26.46 60098 + 111.77%* 0.168 9 + 0.021 6
10HI 10 258.24 +57.51**% 692,98 + 128.19** (0.376 8 + 0.081 8* 10 107.84 +28.02  659.85 + 145.55*%* 0.1631 +0.018 6
S0HI 10 171.39 +27.37**% 858.32 + 159.10%* 0.2027 +0.028 9 10 124.48 +16.67* 742.02 + 117.46** 0.1690 +0.016 4
Compared with NI groups, *P < 0.05, **P < 0.01, xs.
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Fig. 4 Thyroid tissue hormones in mice with different iodine intakes
(a) Compared with NI groups, T; was greatly lower in LI groups in both 3 and 6 fed months. In HI groups T, was increased at 3 fed months and nearly
had no significantly difference compared with NI group at 6 fed months. (b) Compared with NI groups, T, was greatly lower in LI groups and higher in
HI groups in both 3 and 6 fed months. (c) Compared with NI groups, T; / T, was remarkably increased in LI groups and lightly decreased in HI groups
(except for 10HI at 3 fed months). *P < 0.05, **P <0.01 as compared with NI groups. [[]: 3 fed months; ll: 6 fed months.
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PER OIS A WA PR R TR, = FH AR
W ANEE A R AR UE . 3Lk D1 E 2 A
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Bk =, AL, SAEGINERE, SR
Pedh: a. DL 1T, AJEY), BT D15 oT, K2R HI
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I FH S A8 8 2 BT B A AR, FECER 1t i 2 IR v 4
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% D135 A mRNA KA 1R 18 7 A2 HOIR IR 2 68 1A
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JE DR R 08 S s PR 1w T R B 2 1 T, R AR A
Ts. HURBRA B I &5 R uEse, BAR LI 4
FORIRALZA T, F1 T 5 34 2 2% T W) 9 N1 4,
H T,/ T, BB BT NI(P < 0.01). 1T T, 192E
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PR S A B T LAIE N ARARE WY AN J2 2 AL AR 1) —
HEEAENLH], LA RCE 2 1 T, 2 K 2 241 2]
AR 1) 7 07,

J 7, fEfd SRS, D1 mRNAKIA

N e S i 1 NG by T TR ST A e
R ATE] N B D1 mRNA ik, {HX) D13k
JEEEER W, FURIRA AR I e 45 R EoR,
Fd B B N B HDIRIRALZR Y Ta/ T, B NT A 2L
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R E, S5 2 s AR PRI T AP HLAR
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AR 1, FRATE XA R AUE FORE T
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ppjee2, - i > Rl AE T 3 e KR D s PR T
=, A5 Babl/c /) AN RS2, e & ] B 2 40
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AT AN 7K X8 FEODR B L 36 10 532 e 70 A [] F4) e Jeg ] i
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SERTATIN A, KRB BLFOIR IR D1 s ) 22 5
A] BESE B0 I BRI B HH AN 5] 1 3 3 R 1 77 R
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The Impact of Different Iodine Intakes on Type I Iodothyronine
Deiodinase Activity and mRNA Expression in Mouse Thyroid Tissue”

WANG Kun”, SUN Yi-Na?, LIU Jia-Yu?, YAN Yu-Qin?, CHEN Zu-Pei?”
(" Department of Biochemistry, Tianjin Medical University, Tianjin 300070, China;
? Endocrinology Institute, Tianjin Medical University, Tianjin 300070, China)

Abstract Thyroid function ultimately depends on appropriate iodine supply to the gland. Thyroid hormone
deiodination is an intrinsic component of the thyroid hormone homeostasis. Type [ iodothyronine deiodinase
(D1) plays an important role in thyroid hormone metabolism and has close relationship with thyroid function.
Based on successfully establishing animal models of iodine deficiency and iodine excess in Babl/c mice (Babl/c
mice were randomly divided into five groups: low iodine (LI), normal iodine (NI), five-fold iodine (SHI) , ten-fold
iodine (10HI) and fifty-fold iodine (50HI) group. Three months and six months after admistration, they were
sacrificed and thyroids were excised), the expression level of DI mRNA were examined by using real time
quantitative PCR method. D1 activity was analyzed by '“I-rT; as substrate combined with ion-exchange
chromatography. The thyroid hormone was measured with radioimmunoassay method. The data revealed that in
the case of iodine deficiency, both D1 mRNA expression and D1 activity was greatly increased(compared with NI
groups, P <0.01). T; and T, in thyroid tissue was significantly decreased, but T/ T, was increased (P < 0.01). On
the other hand, when faced to iodine excess, DI mRNA expression was reduced (There was a tendency of
decreasing in D1 mRNA expression in all HI groups compared with NI group, significant difference was found in
SHI and 50HI at 6 months ), while there was no remarkable effect on D1 activity. The thyroid hormone assay
showed that T; / T, was decreased. In conclusion, D1 is a critical factor in the regulation mechanism of thyroid
function. The up-regulated mRNA expression and activity under the state of iodine deficiency will improve the
conversion of T, to T; to maintain the normal thyroid function. The inhibition of D1 expression induced by iodine

excess may be taken as an effective way to protect organism from impairment caused by too much T..
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