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BE] Bty REFREFERSHEFHEAREEBEEL-2(UCP)EZMERE  Fit FRBHER
BONEERGREENE . HE RENARFEREE Wistar KRS RAMPERBEER LS4 (B H
A),BH10 R, RAKBRKAEHPREDEHRBREEE, I RAKRE 10.00 pg/d, FW4 1. 24 pe/d,
FABENRE LA £HERSMARRLMEFRENESET REFEAR A4 hE RyEfER-R
LB R M (RT-PCRYMSE UCP2 WEH K mRNA 5. 4R SHxRAHEK, PRARPREHE(TSH,
mU/L)BB 8 EF+(4.88+1.37 H, 1.65+0.33, P<0.05), = A RBFAEARER (TTH.FRERXRLE
(TT) . HE=HERERERFT,). . BEFREEFTOHHE FHETT:(nmol/L) ;0. 54£0. 07 . 0. 98+
0.17; TT(nmol/L) ;7. 824 2. 18 H; 48. 78+ 3. 65;FTs(pmol/L) : 2. 28 +0. 22t 2. 99+0. 10; FT,(pmol /L) :
11. 38+ 1. 74 I 29. 2740. 95,3 P<<0.01), AL ER, F R4 UCP2 BAEF /M RANFNEFHRES
fEF 5t B4 CF /IR 0. 1740. 02 B 0. 2440. 04, 'F /N :0. 1940 02 K 0. 25+0. 02,3 P<0.01). RT-PCR
BR, B4 UCP2 mRNA 58 B % T4 B41(0. 70+0.19 K 1. 3040. 09, P<<0.01)., & BRREHER
BN ERS UCP2 #5 TR BFRTHSERGEE AW SHELRAE UCP2 RETHAAX.
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Study on the expression of uncoupling protein 2 in the kidney of the rats with hypothyroidism XU Jing *,
TIAN Xiu-biao, FANG Hui, LIU Peng, MENG Qing-yi. * Department of Endocrinology, Tangshan
Workers' Hospital, Tangshan 063000, Hebei, China
Corresponding author: MENG Qing-yi, Email : mqy301@sina. com

[Abstract) Objective To observe the change in the expression of uncoupling protein 2 (UCP2) in
kidney mitochondria in rats with hypothyroidism, and study the mechanism of renal injury due to hypothy-
roidism. Methods The Wistar rats were randomly divided into control group (»n=10) and hypothyroidism
group (n=10). The hypothyroidism rat model was reproduced by low-iodine diet. The intake of iodine in
control group and hypothyroidism group were 10. 00 pg/d and 1. 24 pg/d, respectively. The rats were raised
under these conditions respectively for 3 months after they adapted to the feeding for 1 week. Then the
thyroid function parameters were measured in blood, and the expressions of UCP2 protein and mRNA in
renal tissue were measured by immunohistochemistry and reverse transcription-polymerase chain reaction
(RT-PCR) methods. Results The thyrotropic-stimulating hormone (TSH, mU/L) in hypothyroidism
group was significantly higher than that in control group (4.88+1.37 vs. 1.65+0.33, P<{0.05). The
levels of total triiodothyronine (TT;), total thyroxine (TT,), free triiodothyronine (FT;) and free thyroxine
(FT,) in serum in hypothyroidism group were significantly lower than those in control group (TT;
(nmol/L); 0.54+0.07 vs. 0.98+0.17, TT,(nmol/L): 7.8242.18 vs. 48.78+3.65, FT;(pmol/L):
2.2840.22 vs. 2.99+0.10, FT,(pmol/L): 11.38+1.74 vs. 29.27£0.95, all P<{0.01]. The immunoh-
istochemistry study revealed that the UCP2 protein expression in both renal glomeruli and tubule tissues in
the hypothyroidism group was significantly lower than that of control group (renal glomeruli: 0.17 3 0.02
vs. 0.2440.04, renal tubule; 0.1940.02 vs. 0.25+0.02, both P<(0.01). The RT-PCR showed that the
UCP2 mRNA expression in the hypothyroidism group was significantly lower than that of control group
€0.704£0.19 vs. 1.30£0.09, P<<0.01). Conclusion
which is related to the down-regulation of UCP2 expression in the mitochondria of renal cells.

[Key words] Hypothyroidism; Uncoupling protein 2; Kidney; Rat
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BEEENBEZ - LEFRBEEEANEE
BREABRUPFREEEBROTRSER S ES
MBS, BB E A-2(UCP2) 220 ik 1 B
AR RYRFERSEEEANABETHEE
A,BRS5RBRE. BERE. AVRS RSB .3
BRI EMARA SR RENEHRIETRE.
EWARK SRR R E5ARA TSRS HY
AU SR, A B IE B 40E 13 WL R AR T BE
BEAAREE UCP2 REREAKNER, HitH
REBEEEB 1 RK RS RGO RENH .

1 HBS5F*

1.1 ZRFHYRSU EFE 4~5 AR .4E 70~
100 g HyfRfE Wistar KR, BERER ¥, A L5 48
FELRGPEREGRAT, P A BIES SCXK
(3£)2002-0003, #% BEHLEF & B4 A B4 0 H R AR
BEB OE BRI ANEA. B4 101,

1.2 FRENEHEDHVEHNEH  FRALR
BT A P4RE 1L X B BB X P RO RN
BERENER. SATEMANSET 40%.EX
309 EHLE: 40~80 g KB A R 20~40 g, g
FHAELERS g FHERI g HER 1 g, SWE
50 pg/kg. P KFBBUEL B4 10. 00 pg/d,
P4 1. 24 pg/d, BRI 1A, REHEK3ANA
JERFERB B ERARKEHF T —80 CKAS
%#H.

1.3 HREBERNE RALERERESTEN
EmERFPRERZ(TSH . .Z#PERBEEREARE
B(TT) . FREXSE(TT) . BESHERER
AREFT) . WHEERBEEFTOKFE, RERRAN
BAEEREAF R,

1.4 HREAESR KB EE UCP2 EARRK:
KRB/ B0, BHE<0.5cm, 4% B R PR
BE, FASEEZEBEK. AEERETRF @ m),
HENARCPERANER UCP2 BEARK, ™H
BERAM GRS BHTERE. ERABRSTRE#
It REBRSBREES BERK LETRERA
HREYBEAFE BPEECRARZHERAX
B.OGRRHERIERS),

1.5 FHR-FAWERMKRT-PCRBEKXR'E
JE UCP2 mRNA %35 :H 100 mg BHAAFHE+
B7, BB & RNA, —70 CHRERFRER, UCP2,
A3 & H (Bactin) E. FTHIIYH LBEY TR
ARAAE T WY K/ 300 bp 156 bp,
B RNA #8337 % cDNA ¥ 3 H 5 % & UCP2, X
BactinfE AN BB, 1. 2% B IS B B e 3k 5 L A
BIO-Rad 2000 REEK BRI REHITRKER
B 4RRENERSHSBMERTEERS
. RT i &#:50 C 20 min,99 C 5 min,5 'C
5 min,1 MME¥F, PCR R %&:94 C 2 min A%
#3594 C 305s,68~64 C 30 s(BEKEL C),)
63~62 C 30 s(& 5 MEFKE 1 C),61~60 C
30s(F 6N 1EIRME 1 C),59 C 30 s(3AMEFR),
58 C 30 s(2 MEIF),72 CHEM 30 s, 3k 32 &
##;72 'C 10 min, B-actin KW &4F: 94 'C 2 min T
;94 C 305,57 C 305,72 C 30,3t 28 ME
#;72 'C 10 min,
1.6 SEite 40 . N SPSS 13. 0 Gt B H 1T ;]
BULBESEH AW FERBEUIELREE
(xt)Fm, RABEMIFES %, P<0.05 &
RERITEEL.
2 04 B
2.1 FREBEBRGE D . ExRALE. 7R
# TSHHE EH#,TT,.TT,.FT,.FT, B B T [&
(P<0.05 8 P<<0.01), BB RBEER LY
BREHR.
2.2 BRUCP2EAZRZAD - BRAE MR
B/NE UCP2 REWH BET X RACEF /PR,
0.1740.02 I, 0. 2440. 04, B /N :0.19+0. 02 K
0. 2540. 02,3 P<<0.01),
2.3 it UCP2 mRNA Rik (B 2). F 4T
UCP2 mRNA Rix B B FX B4 0. 70+£0. 19 |
1. 304:0. 09,P<<0.01),
3 #

NTIS REERBZEE LN —-MHPRBRIIER
¥, RERBEETBNERETRENASRR
WEAL, BRI EF. RN, UR

%1 BAKXRPREDEHEFLR @Ls)

“5 HYH TSH(mU/L) TT;(nmol/L) TT,(nmol/L) FT3(pmol/L) FT,(pmol/L)
* B4 10 1. 6540. 33 0.98+0. 17 48. 78+ 3. 65 2.9940.10 29.27+0. 95
ik, % 10 4.88+1. 37 0. 54£0.07° 7.82+42.18° 2.28+40. 22 11.38+1. 74°

BT REERES TSH.RPRBEK, TT:: ZRFRBAERSE, TT, . FREX SR FT, . BB -RFRBE RS, FT,.

WRFRRK 53 B4 K, P<0. 05,°P<0.01
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Bl AFETREAAARFERBRES-2(UCPOHOEERZ FREMERLSABRL OB PRUCP2BEAREAKNAEERER
HHBNTFHRAD) RHEAL X400;F AR/ UCP2 EARSRNABETEHPU RN THRA W SEAL X100

UCP2: BB EH-2,M :Marker,1.2: PREEMER VA
B-Mzh & K (B-actin) \UCP2,3.4. % 4 B-actin, UCP2
M2 BHR-FORERNANFAKREE UCP2 mRNA £&

MM BENERE. EHALERER FR4A
UCP2 E B /BRI E/NEFR N EARZIE L, UCP2
mRNA F3E T, 38 K B R BT 8 R
BRDEHEE RRAERERRES, TLR-B
E-BREHDEREHEATHELSMERSHE
BEERETIHEHRE.

UCP2 RANMKNE L —-HEFATHEFER
REERANEBEFHREER, ) BREATAREH
AR, 6FC. B M OKEHARMEEKRHAS., B
RBHEXN UCP2 AB RN, EERNHERS
R RS RCUEE, PRIFWE A UCP2 B4
HEERAERRE IS FREHAR, &
WHREH, 53 R4, B R4AKREE UCP2
mRNA MIZHELHE TR, SENFERENT
REBWEX UCP2 A ERESHERH—H.

RERBHE NTIS W EBIH ERTLAH,
ARSUTILAREE X . SERBRELTFEN
FMERERZHELETIRRE . AMEKES 5 -B
BN HB M E R, = E R ER (T

R Tk R AR R BT AR o 5 BUmL R R
BETO. T, KK PRERESHRED . AE
HEBRBORSHRBERRMAO TR BREZE
B 52 1 Ja B E A PR AR 5 B 5 WA B BOR S Bt 2 R
MAWEE MESNBAR T, %K T,09, Fet, 6l
AT REEFRENR. TR =P RRFEER
GTOEBERTRE, BXEYEE T, HE, Hig
KEBENHEANRERRS THERENENHR
B, AR, EEREE T..T,.TSH B _RH T
FREER MARBEEBOTUSIRERSE
ERENYE . ERELAK. SW. IEREREE
A=W EYER.

EERAZHFNADFRBEREBSESH
HRETHEOHER, 7T 2B R RO, KR
BAMEDEARAHARHAEY. BERERRE
FAXPREEEROHBRARRERETH
T HAT M AR, SBFRFNALZRE UCP2 %%
BAE £ BE X FRR IR D K B A R L
i o B — B TR R, TR R A UE
ATF&RE. 22 5NEMELAREHWEEEA
MEBRSSBEAY, BERATEBZ R XFESN
HL el @R AR AR B R B BT B A A
THPEERAHARACEF . ARAHANE
FES5 . B/ TH WK,

B AHREZAEFRBEER DO KR EE
B UCP2 ZATHAR. IRFELERBE
B, HARBEBRENELTES FHRIIENRE
A—ERXE.
$% T
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(TEBERANER)ZENEREITEHENTXER

1 HHERS 3 GB 3358- 198K HH LA RFE A LNE BT EHS— BRI,

2 BRBRHEAMRRTOEHRATES K. AW BE R0 NI R T 2 N AR TRR &
BEAmRiT R,y R RE R X ARG EX RS R RB RN EMRFEILEEERR,
FRATAMREEERS. TEMENESEL FIL B 9G4 M EEARNBERA, ARELSANABH AEERREE
HFHAEmH,

3 BHMRARSHR. AR LHEE GO FXEMRMESME N ERTH, B b 8 UM B E) (MQ)IEE S
RESHHERER., AR EAETHIBRGE HEREBENTXELEE. ALITEN . TRSEHTENEMESE
BEFMLAR, F S L AEASGERSEEREN., A, 48 F8EMT 20, BEERABHE5E4L.

4 BEHEAFFENEE N TERER EREMRANRI LAY BHFAEHNAGNMTEN,. AL ENRIT %20
WHE.ANEHEMA RBRMBEERFES . HTFEERR NBEMEANT AR EH TR RAMAKTLEH
FUHRSGTEN EASENRTEMFTE  AREHEA VYRR, S FEASHT. NEAE VAR HAE . EAEEHN
BIHXE, ANEEERPRELZEHAMG MAAERERRERREBARER, AU EALLE; M TFEEE . ZHF
BRLEAE-TOVFHERL RUBERAZREH I T UENBEZANXEAANSHEEZ NN ERRHLS
. A B NBBEES,

5 GIHHERGBBRARE. Y P<0.05( P<0. 0D, B HAZ MNLEREAKH ¥ EL MAN BN LA AAEE
BEEEEREZHER NEHFAAET 2 ENEREHFGN . RARTENN  BR HERTERTRAHNTES
W ENMHBZEARBEEN RS, A B EEKEN.=3.45,0=4.68,F=6. 79 % ); EAA SRR P EHMOELR
T, — MR T P>0.05,P<0.05 # P<0.01 3#EXF R, EABHES N P<0.001 ;| P<0.000 1. YHREKSHK
(MEEHB.BERES N EALEENBRBERORAN, MEAEY SUATRFERE.

(TEEEFRENEF)RENERNER

fEERBE . FRTPEAEG, SEARNAL | TEATHTFXE AHNEREEXPHANERRFEEHH. 58
BRMEEEGEE. HAENXFNRTEHGE FTrERS FEaEBRPGHERPERNSREANARANSES. K&
B BL2ENEE BRELAUs 7 HE. LHHENHEERESOLITRERE, RUTRIZRY R IF 89 3903 A% B
TERRENFS EETLFASERL FAEEESERA L. SEEMYTEEN LRSS E0RS T REEEL. &
FIAAR, BESANSHER &, SRS ANRMANTES . KARARAEEANERERC. RERAERE
AREHEMBAME. BRP OGS BHRTE R, & FREMTEFEICRA PG BX.

XTERB BURAZRAR (TR RLERR) WBH S H MG FL BN o . P E%) NAEKS EEIN—
RAREE RABIBERRE —HE45H ROE B — R EEN 1/3 BEARLL.
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