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NTIS X5 I iE KR PR R TR Hi%IEE B OATPICI 1 MCTS mRNA 2544,

ERAEY E OB (528000 AR GhIL, b ILTEE — A R ERERIZ AR ;510515 1M, f T RN R T EBR A2 R )

(FZE] HiY  WEAEHRIREIRZEAE (nonthyroidal illness syndrome , NTIS ) 2K BT A2 i 21 23 H AR BRICER 7K1 K
s HE AV B 15518 £ Ik (organic anion transporting polypeptide 1C1,0ATP1C1) FIEA R iR % 12 5 19 ( monocarboxylate
transporter 8, MCT8 ) mRNA (78 4k . J5id:  EHURAE SPF 2 SD Mt KBl 23 H, 4 HIEHWH(n =12) MINTIS H(n =11),
NTIS SR 7 AT AL, 1 IO ki (12 6) FH KM AR B, 0. 025 ml J Jis s 5,3 wk/ A1, 36 8 J&] . IE# 40 K AR TR
I TR, MR ST, 3 /A 3k 8 A, MRS 2 AR FH KRR B IR A R IZRE Sy . RIS AR BT BRI B Mk 2 2
B I LY P OBR AR 98 3 (T3 (T, oTy (TSH) B figi 40 23 FR R MR 30 38 (T, (T, Ty ) ; RT-PCR 32 0 &2 il 41 21 OATP1C1 K
MCT8 mRNA 7K, &5 (ONTIS 20 M3 T, T, /K48 1 40 B B B[ T, (0. 53 0. 18) mmol/L vs (0.73 +0.22) mmol/L,
P <0.05;T,(24.58 £7.73) mmol/L vs (39.97 +14.74) mmol/L,P <0.01],rT, TSH /K2 22 i) LB EMHEEL R (P>
0.05) ;NTIS 4UARZHLH Ty T, M B4R IE F A A i, (H 22 RG24 L (P >0.05) ; @NTIS 24 OATP1C1 il MCT8 mRNA
IS IE % 20 B 2 25 [ OATP1CI mRNA (0. 054 0. 032) vs (0.019 £0.016) , P <0.01; MCT8 mRNA (0. 058 = 0. 048 ) vs
(0.017 £0.012) ,P <0.05] ;32 41 KRz MR EFE AT Z ML R EMZER (P >0.05) . g5 NTIS KR P i i
OATPIC1 FI MCT8 £, RN P T, T /K PAEXT R , NI 47 X FAR AR T RE I o
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Changes of thyroid hormone and mRNA of OATP1C1 and MCTS8 in serum and

brain of rat with nonthyroidal illness syndrome

Yuan Dahua'’ , Wang Qunz(lDepamnent of Neurology, First People’ s Hospital of Foshan, Foshan, Guangdong Province, 528000
?Department of Neurology, Nanfang Hospital, Southern Medical University, Guangzhou, Guangdong Province, 510515, China)

[ Abstract | Objective To investigate the changes of thyroid hormone level and mRNA expressions of
thyroid hormone transporter organic anion transporting polypeptidel CI (OATP1C1) and monocarboxylate trans-
porter 8 (MCT8) in the sera and brain tissues of rats with nonthyroidal illness syndrome ( NTIS). Methods
Twenty-three male SD rats were divided into a control group (n =12) and a NTIS group (n =11). The rats of
the NTIS group and the control group were given intraperitoneal injection of carbon tetrachloride (CCl,) (1:6,
diluted by corn oil) 0.025 ml and corn oil 0. 025 ml, respectively, 3 times/week for 8 weeks. Morris water-
maze test was used to detect the ability of learning and memory of the rats. Then the rats were sacrificed and
sera and brain tissues were collected. The levels of thyroid hormone (TH) in the sera (T,, T,, 1T, and TSH)
and brain tissues (T,, T, and rT,) were detected by radioimmunoassay ( RIA), and the mRNA levels of
OATP1C1 and MCTS8 in the brain tissues were detected by RT-PCR. Results (1) The levels of T, and T, in
the sera of the NTIS group decreased as compared with those of the control group [ T, (0.53 +0.18) mmol/L vs
(0.73 £0.22) mmol/L, T,(24.58 £7.73) mmol/L vs (39.97 +14.74) mmol/L; P <0.05, P <0.01].
The levels of T, and T, in the brain tissues showed no significant difference between the two groups, although
they slightly increased in the NTIS group. The levels of TSH and (T, in the sera and brain tissues showed no
significant differences between the 2 groups (P >0.05). (2) The mRNA expressions of OATP1CIl and MCTS
in the brain tissues increased significantly in the NTIS group as compared with those in the control group
[ OATP1C1 mRNA (0.054 +0.032) »s (0.019 £0.016), MCT8 mRNA (0.058 +0.048) vs (0.017 =
0.012); P<0.05, P<0.01]. (3) The abilities of space exploration and place navigation of the rats between
the 2 groups showed no significant difference (P >0.05). Conclusion The compensated upregulations of
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OATP1C1 and MCT8 contribute to maintain a relatively stable TH level in the brains of rats with NTIS, so as to

maintain normal functions of thyroid.
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FUIR IR R (thyroid hormone , TH) XJ 2H Z11E # X,
AR A E & B BA R EEAEN], AR S,
TH 38 15 15 P 20 B = it FFOIR L 2R (triiodothyronine
T,) 5HE M _E AY4%3Z 44 (thyroid hormone receptor,
TR) 454 I L EMEA" . AU 758 2k 101
(organic anion transporting polypeptide 1C1,0ATP1CI)
FIEA R TR %5 4z 25 1 8 ( monocarboxylate transporter 8,
MCT8) i TH {2 X b 28 R Gi iz 1k L TH Xt
PG5 B S A AR, IR LI A4 LT
KB WA iGN TH = m] 5 R IRF /e
TAE LAY R TR IR AN B 2 2 75 5 | S 1 PN 45 44 46
FAH BT 0y R R 2 BB B (overt hypothyroidism,
OH) SINHIBERTA # IR T o BATRTHIHE
FEE R BLIG P FOIR IR D BEAR R AT 5 1R DA RN T AE
W, HCABIFS % B TR BR DT K SR, i 5 /0 A
HEJZ Ty K-35 T K, FLE S MR DA R0 ) RE FTIEG I
K B FE 3% 5 ( late-phase long-term potentiation,
L-LTP) 32 E#13% 7 , XEeiFseiR TH X F1F
A PRI R R R

AR BVIRIRBRLE S E (non-thyroidal illness syndrome,
NTIS) FRFRMAR T, 255 AR BE F HUR B S 25 5 1E,
JEAR HUIR AR Y 42 B P L T AR AR £ 5 |k 14 FH AR
TIRERTAE IS o NTIS AR —A~ BLIE LR &, 1
JE S T HUR R R KT B A AR AR ALTE T, VIR
AR T, R R T, 7R Rl ilm R P ] W3, 3 Fh 3
GARLIK T5% W AE B h &R . HUIRIR D g 5
TR SR TN P S R A AR, O HOH
AR PR PR IA O . B/ T, AT,
FURAEAEZRI TR, T340, 3G TART 4 ng/dl FET- %
Al B % 50% , g T, K FREZE 2 pg/dl FET-30] |
TE80% .

SR Z A DA X H 2N ) TH KF-, 5 H
Xf NTIS 25 215 HA K AR R DD RERE AR WA —,
JCHAERALZN T P, NTIS f 4 75752 TH
BAGBTF YA il o b il — 45 W o — ) fE, %
NTIS SRR IKH LU ) TH K22 40 DL KX Rz £k
XFIN I RE S 1) B 98 AR B2 5 S, PR, 3R AT
T AT 4E A 2 Wy ) i NTIS B AL, 73 A H fiki 20 28
OATPICI J¢ MCT8 Rik UL K TH 7KF-FEZ NI D BE

B,

1 #MR5ET%

1.1 SEHEFHH R 454

23 ARG 9% SD MR BR (i ea Jy BE B SE 3 s v
$RAL) IR BTE (230 +£24) o, MRIFRIREE : bRl BRIE M S, 6 I
#1112 W12 b, AR EE 45% ~50% , BR45 IR JiE 22 ~ 23 °C, 23
HSD KRN IEH AL (12 H) NTIS 41 (11 H) .
1.2 shipBiRH 1k

JIFEF AL R (NTIS 4) : CCL 4347740 0. 025 ml # 1: 6 [
TR RE E ST, 3 /AL 8 ] iR AR R R IR R
FEHEEEE , B ABR, AW,

AE 2« R S IR A R 1 K, 3 T/ 8 AL

8 JiJG 2 A HR 2 HORE, 438 I it JHE B, & T 10%
IRESHR, I AT ) I HE Je e, FIIFH 200 18552 i
SR B AR
1.3 ZZRXAFNE

CCL BT 4l ()7 N A 23500 ), FRODR R 0 38 0 A il &
(bR F @Bl M AEY) ) , Amberlite CG400 ( Sigma-Aldrich
N, Trizol 5 x i¥i%% 5% buffer 5 x SYBR Green [ .PCR buffer
dNTPs \M-MLV Taq fif§ (iK% F ) , SN-682 TR s v 15U
(LigkAREr) , B 220 BURAN 66 BT, ABI3900 &5 5K
il DNA A A%, HC-3018R 5 33 VR ES O AL (R AT |
ABI 9700 PCR ¥, ABI7500 4= {4 37562 £ PCR Y,
1.4 #3000 he A Hn

Morris 7K 2k 27 312 K 2K B (9 K Wt B4R N 100 em,
60 cm, KK 42 em, /KIE(25 £1)C , 5 & 5 )E R 40 cm, 35 & TR
3t -1 10 em x 10 em, P EEF/KTH T 2 em, K3t 2 1Y
PREFEAAE o ST : O RIS S50 1 d ik sh e o
2B B T 3G R ENEIK 2 ming Q8 AL AAT SE 5 S5 Iy A
5 d, BAEEWE R R ) i BE N 4 DRIBAK, KI5, ik
HAT-G bl 30 s B RBRMF-G EETRKRE 60 s, FEREHL
T —RBRAGKIEFTSLE Qs 120 s WERATIE G N i #
EFR B EPE B RNE R & 4 120 s, id R Rk E]
F-HRRT L (R ) @ SRR RER 5 6 K ML
5 B — SR R A, 1857 2 min YRR 2R3 F
B ITTES BR A A ]
1.5 JRALELE B fiF TH K-Fm 7

2 HARRF LS, A KA 10% K& SR,
PR s BBt SR 1L, %5 3 3 000 r/min B0 10 min, il 55 |
T8, I SR e BRI 5E M3 T, T, (FTy (KT, T, [TSH ¥k,
B R BRI 5 min PY TSk BBOIR , 258 /NIa A i T, AR R 5
A2 O B A T IR R, BT - 80 CUKAR AR .
1.6 R4 R T, T, aTym 2

Ty T, Tyl s I, R L 400 mg JRZH 2,
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FIFH 0.8 ml 0. 15 mol/L BEFRELZE Wi (pH 7.35 ~7.4) 145
KPR TUOKEH S min, BEHINA 2 ml 95% B2, 7 f% 3 min
FEATIRAT 4 CA3 P ,1 000 x g B0 10 min, BV , 248 Amberlite
CG-400 FEZHraifl, Z KT, LA 0.5 ml 0. 04 mol/L NaOH ¥¥
TRV i , BECT SR A
1.7 RT-PCR % nZ OATP1C1 #= MCT8 mRNA
1.7.1 & RNA #£3J cDNA & & BAH KRR AHRY
100 mg, LA Trizol — L 3EUE RNA $REUW £ 4Nt
T S RNA & 5t S 2 [ 25K D(260)/D(280) 2 1.7 ~
2.0], B4 pl S RNA R M-MLV 3 5 Sl , 852 0 1A &
20 pl, 2% S ff Fl ABIO700 {47, L ML 4 14 h: 37 C
60 min,95 °C 3 min, & AIFH) cDNA -20 CLEAEEH .
1.7.2 5|9 MG GenBank A AT ML H 741, % 5149k H
Primer express 2. 0 24511, i1 ABI3900 4 =X 578 & DNA &k
AR 519574 OATPICL(101 bp) : EiiF5(4) 5'-CAGCCG-
GAGTGGAAGAACA-3', T ## 5] ¥ 5'-TCTGACACCTGCCCAT-
CATG-3'; MCT8 (102 bp): I % 51 ¥ 5'-AGGCCTTG-
GACGTCTCGTCT-3", F % 51 ¥ 5'-GACATCAAGCCCAGGAG-
CAG-3"; 1l GAPDH 28 (134 bp) , L7514 5'-TGGTCTA-
CATGTTCCAGTATGACT-3", F % 5] ¥ 5'-CCATTTGATGT-
TAGCGGGATCTC-3',,
1.7.3 #tER PCR FIH ABI ABI7500 4= H 3h5¢ Y6 E B
PCR {3, #& IR EAER S 1R /E . SRR AT 5 x SYBR Green |
PCR & i 10 pl, E3E51 9 (10 pmol/pl) 1 pl, T iiE 51 4
(10 pmol/pl) 1 pl, dNTPs (10 mmol/L) 1 pl, Taq fif (3 U/ul)
1 pl, cDNA SR PER A S wl, ddH, O 31 wlo SR 2674
93 °C 3 min,#KJ5 93 °C 30 5,55 C 45 s, 140 1EI . A tras
HIL 3 W, A B RHIARXT C ik
1.8 &itsan

AVRECER T SPSS 11,5 et SEfidE Ll x £ 3%
TR o A AT S 509k ik v R 30 1 00 5 4 SR fe R £ AR 1 22
RER Ty 22500, 25 MR FR LSt ML B 24 20 TH K7 K& RT-
PCR G5 R R HIMSLAEAS ¢ 46526

2 HR

2.1 NTIS k Ak 22 & I

CCI, b B A BRI RS 1 22 BE L B (AL B IR AT & T B I
I HE e 2550 0,200 £5565E T NTIS 28 K BB/t 45
R W AEALE TS0 B Pk HE 3 B AR, 38 0 4 JL 5T PR A R DR A
A DX e AN LI I A 27 e S 200 1, B 0 &7 4 4l 2L A
INIE PRI /INE A B B 2R R AR R i, IE R AR
FRUFIE AT /N 500 1B I IR HES A )5, R W A2 T8 3R
B, TCHRE MR, C A A . WA L,
2.2 E@AATAE AR E F I

FIFH Morris 5255, RitilZk 4 d, 5K 4 4> J5 0] 4k ke AR 0]
SE5 O . R FH 2 52 00 8 B0 19 22 TR 3 25 79 B, NTIS
2H KRB TR 2 R BB R I 4331y (29. 23 £29.30) ,(23.40 =
17.82)s;Jf H NTIS 4 5IEH A K 120 s PR F 5 4R
A 1) ) 2% TR R 2R BE 7430 (51. 14 £13.30) . (49.00 +13.91)s,
IR 2 HR RS I81CRE I AL

1 NTIS AFEEAKXRIMREZINE (HE x200)

2.3 s FAe SRR ORI E KT

NTIS 2 KRR T, 7K P B E LT IER 4] (24.58 £7.73)
mmol/L vs (39.97 +14.74) mmol/L,P =0.008 ] , (L& T, 7K IR
fEFIEH# 241 (0.53 £0. 18) mmol/L vs (0.73 £0.22) mmol/L,
P=0.041], i NTIS 20 Al 1E % 2 2 [A] ifiL 3% TSH /K[ (0.20 =
0.06) mIU/Lvs (0.23 +0.10) mIU/L] 1 rT, /K F[ (0. 34
0.07)mmol/L vs (0.35 0. 10) mmol/L ] ZR TS i+ 8 X
(P>0.05),JFH NTIS i M 41k T, Wk RS = FIER A
[(27.28 £10.44) ng/g vs (24.24 +8.52)ng/g], T, W FE A IE
HARYE [ (346.06 +111.80) ng/g vs (317.99 =103.35) ng/g ],
HERTHIT2EE L (P>0.05)

2.4 JE#azR OATPIC] #= MCTS % ik K-

NTIS 21 OATPIC1 mRNA FEk KPR FH AR ETH
[(0.054 £0.032)ws (0.019 £0.016),P =0.008]; NTIS 21
MCT8 mRNA 221k /K485 1F % 4 7R B S 34 25 [ (0. 058 +0. 048)
vs (0.017 £0.012) ,P=0.014],

3 itig

A 25 R AL ], NTIS K ELMVE TH ¥ B (FT,
FT, . T,.Ty) R, 1M TSH R T, 96 B2 i A2 4k, A
S NTIS H51F, X5 Adler 2 4 16—, BRI
TH 7K F R {HFf % OATPIC1 F1 MCT8 3R ik 7K V-1
B2 38 o i % 5E B ( blood-brain barrier, BBB) |
FH OATPICL iz i AN 9 1 T, K- AH XT TE 5, PR
G P Y Ty KPR AR A X AR OE o i HL, AT 5 K ik
B S A NTIS K BN e A 2 BBt X
SO Ih PR I £F 4 Ak NTIS K b #iX TH % iz 4 1
OATP1CI Fil MCT8 FeIk B MR LRA5 ki N TH ¥ B2 AR X
T MAERFA RN DB IE W I EZE 5

T, A0 T, 37 A T HRAR i B 250 T, Bl S
B AL, B I 28 B L (iodothy-ronine deiodinases |,
DI ~D2) %Ak Ty o FEAHMLAY TH A= 9)36 Ve 3 2 b 4
P T ¥R BT s, T3 Bk T 2 A &, AL 6 16 2R N
[ Ty KA A T, 7KSF, D1 ~ D3 A6 | I Ak A%
B RAE A AR B A T, A TS A MRS K&
PGV SE B  80% T, J2& iy T, 7EJayiilidiad D2 i
AR DRI I 2H 2D LA 3R AP BB T, KO- e
FE TH TERG N A A5 AR Y T B —20

T, T, 3 AR N 77 2t BBB B3k 2 - i 15 e e
(choroid plexus-cerebrospinal fluid barrier, CP-CSFB)
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REA S 3 DA A T, 3 230 2o 5 Dk 2% S5 1 1 e R IR
JRAE 1 (transthyretin, TTR ) 45 & J5 12 52 & W 28 A g
W W AR (R AER BB T, T, 3%
ik BBB A P 1A i R0 L i s R L
Wi id CP-CSFBM™ | B HFFTHEE , I 4E K AN T8
WA TH AR N2 — D 8RN S . BRTE i
AR X TH 932 24K 32 22 /& OATP1C1 Fil MCTS, Jiix
BRI TR 40 OATPLCT H4 T, MAAJE FA 1l 5 B
A BRIE AN, BERD T, 765 Bi@ kD, e T,
It MCT8 iz pi 2ot A FEAREE T, 5 TR 45
B RAFEY A RON R O, TH 349 ik & B il a2
1] Ry BT I I 240 e s 28 T A ], Ao I sl v 9 R
WTH MR S & 7 W E 5, SR MM 5% &
B, FEARSL R, NTIS K RS % 48 TH KFF
R, G 21 21 OATPICI Rk /KF 2 5, FHa
OATP1C1 358 T AGFR I b $5 B T, 146 A B I o 4
JLRE 7, DT A A2 Jmy 38 g 4 20 T, W B 1 R AR, £ e ik
P TH KRR R E , $75 OATPICT X447 X il
SRS T,WIEH KA EEAEN, X5 EME A
PUAE WK R T BE AR R PR 5 b Oatpld (BLFR K
OATPLCI) 75§ B 40 1M 45 26 3k 3 s AL TR RE,
MCTS8 3 38 & & 17 R 28 Jo e T, 58 7, 386 fin w28
JCN T KF A2k TR 456 R EYAEH . Rt
XL LI | 2T 2k NTIS K SUIK P A7 7E— M0
ML AER G N TH (9 1E % 7K o A W98 & BLAE VI BR
TR AR K B, R R J2 D2 i M B R X
P AME TH KPR B, TR 2 an i , 38 5 AR AL I
RAEREIGN TH IE 8 7K, NI ORAIEE # By AR BRI RE
TH £ & 7 2t % F0 i 1F 5 Az 2R ) fig b A 8 224
Filo Alzoubi 2" 45 58 FFOIR M 415 Kk R 4 25 > B
JEBT R B IC 2B 1 7 A2 B, AR BRI R B R TT
RERS IR X 24 B T o PR, FRATTHEWT AR 15 TH
PR AT B N TH KSR, T 512 27 2] F
104252 31, 13X 5 Escobar-Morreale ®’ il Pedraza 25 4}
BE—F, EASLEH NTIS 41K BUIAZIEE 7 JC i i
i3, X 5 HM A TH IEH K FARYIER, Xy ]
BB ULHT, TE R TH ZKSFJ& PRI IE 5 N F6E T 1
ERNZE, BARTLMPH R, 4o D2 F TR 3§ 7E NTIS
X NI RE T & S AE T A R TRk — D9
XFF NTIS 8% 2 A2 TH B RE97 H a7
TESUL, AW HUAR BRI KPR S i s
TR, B SR MG W 1% M, An 4 TH ]
R AU, B AERE, (R e 1 %Ak, Rt 78 2801
BUT RS T NTIS 4 TH IRYT . SR, Adler 257 4}
T HUR AR DI RE AR T Al mJa] NTIS e, I @ 45 7
THRYT o AR, AT A IS4 NTIS KA
TH 7K - B 5 F&A, (ELG Y TH 7K 7 Je B 2 484k, 3 B
HANHIRE St AR Az 252, B AT oA HE IR R D e IS

N (central hypothyroidism,CH) ., FATTIA N ZMNEE R 5
ALY TH AR AN 2 52 il N TH 7K K fisi 38
IEF AR, AT 2 TH ZUATT

B, TH iz H OATPICL F1 MCT8 %3k
N REAS A MR T, Ak 28 T4 R TR 2
A B F AR 4F NTIS KU N 1E % TH ZKF A1l Al
REJT o XUBEHIAME TH KPR GBS S5 3 B 3hi 5 &
S AR50 PN TF 3 A8 TH ZKF e AR BRI fE

S 3k
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TR B EiRE S p38MAPK K COX-2 HJRIE

Mrmmir' SR R 4 uk 5

(KRR ] TR ARG AE-2 5 22 RS AL
[HEZESES] R714.245 [ XHkIRERS ] B

TRHR AR A5 , F G HA PR B B
. AT TR B S SU p3SMAPK I
COX-2 fy ik BHE e R I T8 0 00 2 7
o R R S S e R

1 ABSH®

L1 AR

PEFF 2007 4 8 J 2 2009 4F 10 I 7 AR 2 R MR 5
—BERE A B B o I B 22 19 60 {91, 53 2 2. DX 30
) R 18 ], 4F i (28.94 £3.98) %/, 1 (36. 56 +
2.94) JA s B BE 1 AT 12 B, AR (27. 50 3. 61) %, ¢
(36.67 £3.25) Ji] . i2WibpifE S MURZS L4 00 (I BH2) 46 6
Jio @ X HRZ 30 fi]: IEH 2210, 4Fi%(28.53 £4.01) %, 2
(38.97 £3.03) Jil o WFFENF RIGTCHARLE YR IFAE , RETE (R,
RIEAG T, LR E - S5 . 2 42T A 2
JR M2 e GG 2 (P > 0..05) , {H 9256 2 W 46 T L &5 5K

Fe PR30 o s 24 0 25 v T XERAL (P <0.05) ¢
1.2 7k
L2.1 BRACREE  R#EEWE S S7 B0 0 HOH RE AR e f) 21

2129 100 mg A RNA [EIGE ) EP &N, -70 CLRAF, BUR
BRI PP 1.0 em x 1.0 em x 1.0 em K/ ZL,10% F % [
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SERELIR p-p38MAPK ¥R 45 , i ] 12 100 (9 TAEIR I ; St A
By P fA COX-2 T AR 4% PV-9000 i & 48 /F. R A
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2.1 Ja#414% p38MAPK ,COX-2 mRNA =% & o9 k& ik
S RRLH L, B 2 p38MAPK ,COX-2 mRNA FiIE 13
KB AR (P <0.05) , H B TR AT COX-2 mRNA M %
SRR TR ET SR (P <0.05), W3 1, L5 41 G 4
p38MAPK  COX-2 2 ffd J5i ¢ (o K 5o0f R ZH B i 1o, DLI&T 1.2,

F1 2 H/EAL p38MAPK COX-2 mRNA FIEFHRIE (v +5)

151 p38MAPK COX-2 P38MAPK COX-2

S mRNA mRNA e =
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e

FARE -
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ST

o
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