T R AR TR E AR AR 8 R BR AR kA0 | B R atim
FIERY M

BA¥, TR, A&, &HM, 1EiEE irmrihess rERa%Em, M 51015)

HWE: BN HMRATASTORFRERRGFAR A FIRIREE RTR) A 1 B patisDio | ) AR KA G #Ha, F
R ORR L-FTRIREEMNEB00 pgkg dEFEI XA P AORFRERAE, &7 8T HKO06 gkgd). +(1.2
gkgdh. HQA4gkg dHF B, FAFA2 gkgdh), #EFLH30dE, RAKXK, RESFEEL LN ELE S
PCR 7 = #m AP 4140 F TRal. TRa2. TRP1. Dio I F I 49 & ik T4, BEIEK % 7% & M & (Elisa) ik i 4842 F Dio | 4%,
Chapra K5z & /2042 Dio [ #97& M, R L asxtBaks, BA 4 TRal &k L, TRa2 &z Fifl, TRPI &
ik EIR(P<0.01); BT 4 #edp#] TRal F= TRPL K FE & A (P<0.05), *F TRa2 %L %% R 2 (P>0.05), #A 4 Dio [ & ik
5w g x BAaA i B E 3R (P<0.01), 4F3m(P<0.01), &FEAZH(P<0.05); HSAEMHE, BT HEIEZRIK Dol £
ik, EHFRBAH(r=-0.792, P<0.01), &HFH¥EIK Dio I 4F(P<0.05 3 P<0.01), BT HF. HHTHEEH
1& Dio | &M (P<0.05), %t AR A TR A Dio | RAFH, THAL FORMREHL L. BT HRAT T TR
ME X KAFMES TR = Dio [ A B 6% KA. BA& Dio [ 2%, # Dio [ #97& 0, XTHABTH &7 P LURFRE

o9 5 FAERALH Z—,
KR WTh; TR T, FRE;, KR, FREREE K, | Bptatss; S EZTE PCR
PESES: R285.5 MERFRSS: A XEHS: 1007-7693(2012)02-0101-05
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Effect of Yinning Tablet on Gene Expressions of Thyroid Hormone Receptor and Type [ lodothyronine
Deiodinase in Liver Tissues of Rat with Hyperthyroidism Liver Damage

ZHOU Jing, WANG Chengxi, ZHOU Tao, PAN Diyi, HOU Lianbing*(Department of Pharmacy, Nanfang Hospital,
Southern Medical University, Guangzhou 510515, China)

ABSTRACT: OBJECTIVE To investigate the effect of Yinning tablet on gene expressions of thyroid hormone receptor (TR)
and type I iodothyronine deiodinase (Dio I ) and activity of Dio I in liver tissues of rat with hyperthyroidism liver damage.

METHODS Rats were perfused intragastrically with Levothyroxine sodium tablets(800 pug-kg™"-d™") to establish the rat model
of hyperthyroidism-induced liver injury. Rats were treated with Yinning tablets at 0.6, 1.2, 2.4 g'kg™'-d”" and Jiakangling at
1.2 g'kg™"-d™" for 30 days, respectively. After treatment, liver samples were immediately collected. The levels of gene expressions
of TRal, TRo2, TRPI and Dio I in liver tissues were determined by real-time quantitative PCR, meanwhile, the Dio I level

was detected with enzyme-linked immunosorbent assay, and the activity of Dio I was tested with Chopra’s method. RESULTS
Compared with control group, the mRNA expressions of TRal and TRB1 were up-regulated and the expression of TRa2 was
down-regulated(P<0.01), the content and activity of Dio I were increased(P<0.01 or P<0.05). Yinning tablet inhibited the the
expressions of TRal and TRB1 genes(P<0.05), but no statistical difference was noted on the expression of TRa2(P>0.05).
Compared with the control group, the level of gene expression and activity of Dio I in model group was significantly

increased(P<0.01, P<0.05). Compared with the model group, Yinning tablet significantly inhibited mRNA expression of Dio |
in a dose-dependent(r=—0.792, P<0.01) way. Yinning tablet in different dosage groups could decrease the level of Dio I (P<0.05,
P<0.01), Yinning tablet in medium and high groups could significantly reduce Dio I activity(P<0.05). CONCLUSION TR
and Dio I expression in liver tissue might be involved in the occurrence of Hyperthyroidism liver damage. Yinning tablet may
adjust the expressions of TR and Diol genes and inhibit the content and activity of Dio I in liver tissues of rat with

Hyperthyroidism liver damage, which may be one of the molecular action mechanisms through which Yinning tablet prevents
Hyperthyroidism liver damage.
KEY WORDS: Yinning tablet; hyperthyroidism; liver damage; rat; TR; Dio I ; real-time quantitative PCR

RO T 03 3 0 I IR b 1) 0 AR 3 vy > (ELA
VIR R WL M ANE 2, W] fig 55 10 s K- 1
ORI 22 6T T A £ 2 B MR A e R A
VR B A B A% b s e RN ) IR IR B R
52 A& (thyroid hormone receptor, TR)%5 4, 52Ha
SR VR 5 2 DR ) 2 T R A A o AR EA A
FROIR IR 25 b F ) T 284 ) it /¥ (deiodinase T ,
Dio [ )&, M Ty HACHEERERRMP T, K
EIEYE T 54 E TR 456, U 52 5 e, HIFIGRIR AR =30y s BT 207022800), ‘&
g SN R VN Y & S e R A P et (3 DLV B IR AR B i S BRI TR 5, TR AL,
FHIG 9, 20 B R R0 T 07 AR ek, JH-41 e FE PRI L MG T 48 K& I IR 5T Bl ) 51

A Dio I JEARIESALAT K, LAY AHEIEE
S L DR R TR 9T U I 80 K 3 ) s
WFFCE R RIS . TR TP B e
W, AR ANET S RS AR e I Bk
BEPTEC. F TR 40 5 22 ow i SE H AR
SHPIRE . AR . RSt T R 2/ ik
Bt B BT AT TR T E B 25 R, TR
A8 6 i 2 it M PR R LR D m O B e A b AE

S S 38 I EE I O R R A N Y 2, T 4 i ek
A Bt bE R Dy ae N B AR A N B, T Al
Mt . ASLE = areT T B, AR BEEIR K
T (1 FOIR IR i, A iy R IR B35 T s (R
I, ALT. AST. ALP & Ty, JFHES B 68t
HLBRE T 5 0 DA GoR A 401 407 S 3 1 1l R A A A
JFFIE P94 R SR = AR B 2, T P AR AL
TR PR, TR P R R R 5 SO IR A A Y
TN - I T (SN AN N R E AR R AR
FEA R 5 R HOR IS E BUT 40N TR
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BOUEsE: DR v Re A Ak R TR IR AR
FEXR A DRI AR, R B AR LT FR = K
SRV G R SRAR IR B A . AR
U F SR AL S R 0. R TR H AT BT A
(1) 2 a9 WICH T g e iz —, BEFRAK T T
P JFF 903 5 I 1) 5 B B K Y, 2 e 8 Ay A e
HR 2R 52 D] 77 oo H TP T4 3 R I R
AR H S 96 8 B PCR SRR, WFFTHA
T FOU R OR B IE TRal. TRa2 .
TRP1.Dio I FEK XA K Dio I &% &= F1 Dio I #5 1
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(s, it — SRR WE I 2 1 2 AL 4
PS8 A o

1 #MREFEE

1.1 X2%. 299 Bl

EPS-100 HL ¥k A ( Bl R BE R A Al ) s
MX3005P % 52 7 PCRAX(F2[H Stratagene 2 7);
9700PCR X (F=[E ABI); 1169 A=W 2 44 (3 [H
Thermo A #]); GC-1200y-8 5 o vhEas (b kR
LR A IR A A,

D (B, 0. b, B P45 o mk, it
520051230, J7IMEE 7 BE Bk N IGRD s TR
F O GRS DA R AR, #5: 0901052); L-
FOR IR 2594 1 (Merck KGaA, 50 pg 7', bS5
105238).

Trizol(Invitrogen A ]); RNA Sl il &
(Takara A %]); SYBR Green I %@ &k #H &
(Gene copoeia 4 F]); TRal. TRa2. TRBI. Dio I «
T 18 -yl 15 i &% (GAPDH) 5| #) (Takara 2 &) &
J50)s HRMEZR (Ta) s — MR R SR 208 (T5) U e
P2 R B I R 7 s B B B H I 3 A R A
Al RBUBLES-1(Dio 1) Elisa A5 & (7 5%
AR FIG R A A, ey B = fral.

SD K, SPF &, %, {Aiia 180~220 g,

W A 7 R 2SR oy, SRR SV T
WE5: SCXK(#)2006-0015,

12 J5iik

121 554 60 1 SD KRR b HL
a6 A, B 10 K, 2l A e AL, R
g, WA REA. W hhRiEd. BTk
A, TR A 8 H R O R4 S
FAZE/K(8 mL-kg Ak, H4x 5 4145 L-HUIR IR =40
Fi 800 ngkg ', PR AE, B mAE 4L
FCRALF I 2 B4 TR 0.6, 1.2, 2.4 gk
FH LR 1.2 gkg!, HEEEHEY, 3530 d. Kkg
25 24 h, JCECLCZEIRREE, BUFREIE B, E
THAE, -80 CLRAF.

1.2.2 RNA #hi#& HU 100 mg FFA 2N, %
Trizol iR E UL FHEH. IRTFHI RNA BBARAT
F—80 C. HIEEARPE T I HE e FEL UK LLAI T RNA
(1) 58 HEE

123 slmsitS &k HERE TRal.
TRo2. TRBI1. Dio I WS KK GAPDH (1514
4% ¥4 Primer Preminer 5.0, 43 %1%/ GenBank
JPA, i Takara AW BT A . 3748 F b K 5
: TRal, 135 bp; TRa2, 135 bp; TRB1, 140 bp;
Dio I, 122bp; GAPDH, 162bp. 51t L% 1.

#1 PCRE#
Tab 1 PCR primers
B L g 514551 Gen Bank Acc.

TRal GACAAGGCCACCGGTTATCACTAC GATCTTGTCGATGACGCAGCA NM_001017960.1
TRa2 GACAAGGCCACCGGTTATCACTAC GATCTTGTCGATGACGCAGCA NM_031134.2
TRp1 GGGTACCACTATCGCTGCATCAC TCCCACTGCCTTGAGGACAAC NM_012672.2
Dio [ GTGGTGGTGGACACAATGCAG TTGTAGTTCCAAGGGCCAGGTTTA NM_021653.3
GAPDH AAGGTGGTGAAGCAGGCGGC GAGCAATGCCAGCCCCAGCA NM_017008.3

124 S H AMV W8 fEE{T RT(10 uL
PARR),  FAH IR G AR A Ul B AT

125 SEEFZOGE R PCR RN 2 HIECH]: Fh)E
kY] DNA BRFITA cDNA K. RNVARR
NS AUEE DNA 256 1% 6 44kl SYBR
Green I, AN 3 NEAL. RNV LW :
Az : Reps, 1 3 95 C, 30s. PCR X W: Reps,
40; 95°C, 5s; 60 °C, 34s. RN 95°C,
15s, 60°C, 1 min, 95°C, 15s, 60°C, 15 s,
N A Al e R4 it ith 25

126 HHlEortr DR BIEE SCH S 1~15 fRFA
PCTREAREZE N 10 £, #ILIRIF R4 i Ct
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i, A =SA8EYICEFEEE TS, TE
REMFEAMX THN S CoE, I FEARAEXR
IEAHM) CtAE, 4% MA@ S| 2-AACt V4T H
1) mRNA [FJAHX R IE &,

1.2.7 Dio I ¥ E KM dt#) Chopra [KJ7
WP W — s i 1) ALV b Ty 2B Ts
&, LAY T AU N Ty T,
(ng-pg IR,

1.2.8 Dio | FEKME KH Elisa LM E & Ff
A ODH, T4 Diol &,

1.3 il Jiik SRH SPSS 16.0 B A5 sz i6 %
RTS8, SR X sk, ZAFEARY)
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SR H #2207 22 73 BT (One-way  ANOVA),
P<0.05 FnZ R A g EE L.
2 HFR
2.1 PCR kg R

% RNA WL 2% e b s e ik e, 2
TNPTHE RNA 5838, 5 FE DR i ith 42 12 O s,
VLR AAAAE AR R ey 1, B4 T 5
22 KEM4140 TRal. TRa2. TRB1. Dio I %
PRl a8 7K P

R 2 TRoul mRNA A 255 1 b 25 76
B ETHE(P<0.01); HRIRA LA, BT k.
HH 5410 TRoul mRNA A 26 04 2 1 5% i 22 7
LGt 3 X (P>0.05)s  [F5 v i 7 o g 2 35 B¢
f TRal mRNA ¥ ik /K F (P<0.05) . 1% A 4]

TRo2 mRNA X} ik 5 b 2% (1 0 B4 0 35 B AIG
(P<0.01); HEMALLE, KT R . &l
210 TRo2 mRNA A 2k &5 1 52 W 2= e 380
Gt X (P>0.05). FiAU4] TRBI mRNA AHX}
FIE 7 LS P B S 3 5 (P<0.01); S AR
b, N FRF S 406 TRB1 mRNA A%} 2%
BRI 2 oGt = X(P>0.05); 7
WL AR AR B PR TRB1 mRNA KL K T
(P<0.05). Hi%4H Dio I mRNA #FikH 2 A il
T 6 IR ZH 5 25 T (P<0.01): B3 1 & e
WL Diol mRNA Rk, SHEAYLEHE
FhEZER(P<0.01), HRMTHAYKES Dio 1
mRNA ik & W3 70 5 (r=-0.792, P=0.000).
ik 2.

T2 ELEROLEE PCRAS M E &9 38 H mRNA A 3¢ & 4 AF(X+s, n=10)
Tab 2 Relative expression levels of target gene mRNA by real-time quanititative PCR(X =S, n=10)

gy 4 TRal TRB1 Dio |
2 A R AL 1.000+0.000% 1.000:£0.000% 1.000+0.000% 1.000+0.000%
FEAI 20 2.735+2.338 0.377+0.058 3.208+0.980 4.303+0.299
BT A ) 41 1.545+0.421 0.373+0.061 2.673+1.680 3.378+0.306"
DA v ) S 4 1.5010.706 0.409+0.050 2.271+0.324" 2.498+0.226"
A v R 4L 1.409+0.701" 0.408+0.049 2.173+0.632" 2.300+0.337%
FLR A 2.624+1.916 0.390+0.040 2.958+0.946 4.327+0.311

T SRR, YP<0.05, PP<0.01
Note: Compared with model group, "P<0.05, ?P<0.01

2.3 KHEHTF44R Dio I 351k

PRI Dio 1 3PS AR AL B T, %
FH G FR L(P<0.05); 7 Ay sl fg
B 2 FEAIK Dio [ 35 Pk, SR LhiR 22 e vl 2
B (P<0.05); H TR S5HBAIA L Dio T 31
FESETG 2 X (P>0.05), Z5RIE 3.

%3 AHKEN4L Diol FHLE(X+s, n=10)
Tab 3 Liver Dio I activity of different groups(X =S, n=10)

Dio I 3 PECH 24 T4 So 21 U/

A I Ts/T4)/ng-pg™"
MERSYE 4.10+1.74"
REA 2 5.27+1.22
ESIRRU AR ¥l s i 4.60+1.34
IR 7 e A A 4.16+0.84"
PR Y e 7 R 4L 4.03+0.94"

TR 4L 5.62+1.01

e GRAMLEE, PP<0.05
Note: Compared with model group, "P<0.05

24 KEIFAIS! Dio | #ht
155 ARHRAL IR, BORAL Dio 1 & 71
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(P<0.05). SHIBAILLE:, (K. . SAERT A
BIREPFAR Dio [ & H(P<0.05 1¥ P<0.01), {H%&7] &
YA 22 S E B v 24 3 L(P>0.05). HIL R 415
BIRZH LA Dio 1 5 578 L4 v 4% 5 (P>0.05),
ZER WK 4.

R4 BAKRIFAL Diol & ELE(X+S,n=10)
Tab 4 Liver Dio I content of different groups(X =S, n=10)

g A Dio [ & #/ug-mL™"'
ERGLEE 15.78+1.03%
LAY 21 9.97+1.54
DRl A 2 11.31£1.729
[R5 P 2 12.32+1.27%
BRI 3 s ) e 2 12.48+1.21%

TR 4L 10.61+1.58

T GEAMLIEE, "P<0.05, PP<0.01
Note: Compared with model group, "P<0.05, ?P<0.01
3 itig
FOR BRI 2 B0 46 T Al Ty, Hop 2 ZAT AR HR
PR IIRERIE T3, Tyt Ty WIRTVRR/ S &I

P E PRAC F 255 2012 4F 2 45 29 25455 2 4]



3o ML 48K 2230 Ts 5 1 Ty 2240 8 IO RIS (1) 1
FH A Ak 1T 5K o JE A A4 £ FROIR IR BRI 57 5
PN B, S ANER B, T, #E 4k ok AR
PEE R Ty, IR S AL L BERLES K TE A1 i 1 1)
. B2y =74, T BB LR (Dio 1 ).
1T 784 e it i (Dio 11 )+ T 3 i (Diolll) » Dio I 7
JHF R RO v 3 v, LA ER BB FH R e AR
IR T B9 BRYR . A S0 W 55 3 450 700 241 JHT )
Dio I mRNA FIABH B 3455, T L Dio I vWh1ES
HOR IR Zh ek, HOTHHFAE | Dio T & &7+
= L R 2 R P i W 2 R /SR e
ARSI S AT I SR 45 I B 45 K RUER A2 B
EANEYE L-FORIR RN (TR Ty), M
Ty Al Ty S BT BT gE A AR .
IR ) Ty 0T LAEE S FAE Dio T BEREESE . 195
il (1) 2 B B3k, 1 Dio I S i kAR IE Ty 17 Ts
B Ak, A PR ) FEODR IR R IR EE RS I, B
YL UER . T RIT S S AU Dio 1
mRNA [FRIE TR SR ISR, i
o Ty Ty WL PR, JUIHIE Ts MR FERRAREE o B
BB I, T Dio T FEPR#E . BRAGH:
e SOE e, PTRE BRT  Be H C I I AL
il —

JF W2 R IR R A R R T 2 —,
FODR B 25l 0 5 Al A% e 1 TR 456, 10
40 A2 4 52 FY) DNA R 21 B FRCER i 22 S B G
{1} (thyroid hormone response element, TRE), ¥#i%
S ) DR S 2% R T R R, T R AR
WHEZ . TR ZMMIBIRIEH 7KK 51, 4 TRa
A TRB BFFIE L. TRoE 24T TRl TRa2 WY,
TRal A5 Ty & TRE 454 1LhfE, TRa2 Afig
454 Ty, DIMCARFRA ZARAAR, HIRemANE 2,
A B R L e e R e o e TR B2
534 TRB1 AT TRP2 P FHIE AL TRoFT TRBI mRNA
ENL P A% FEANTR], TRal AT TRPIL A& FAR AR
R Rk, VAR BALE M, O
JELL TRal 43404 3, BEAELL TRBL 43404 3, i
MO TRB 20 Ao TRP2 = HE 43 A o i T 44
7V N P < A o < R L S o = 2
mRNA %iA. TRa2 740 1z, fE2HAN PG
FasBl Rk, AR I K BRI E L 2L
TRal. TRa2. Al TRPI ff] mRNA FiE1k, £
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T I FRR I RO BE T & 15 43 52 i JIFJIE TR
Ik TP R HLEDE R 5 TR S0
AR, VLEBUH o 2 R 2 BRAE R 1) 4y
Bl AR R EoR, 5250 ALK R LA,
70 K BT IF TRol mRNA £is W 8 i,
TRo2 mRNA #&iA Fiff, TRPI mRNA %Kik i,
XA BESE T TRal A TRPI & AT () ThRE 52 44,
ZHURIRSE W S, 5 ST B S 2
JUEA 5. TRa2 mRNA £k N, affgtiT
TRa2 X3 TR AHIHIEH . TRa2 mRNA ik
NUEIETS T TRal dWHIfEH, 33 TRal &
RIS FOCRE A A% Y TR R FITE PR S 4
2Ly e i B 5 A 0% . WK R Uk O I
TRal mRNA FKiEH 2 L, 1 TRB1 mRNA ik
AT R, TRoul 26 3 18 i 5 F 7ok 0 95 (14
W 45 Dy e Ao JULHL AR BRSO B UAH G . F T
PERF1 3 TRaul A1 TRB1 mRNA ik F R4 5
WA 4Lt S i 14D Y DR S 56 R 4D o T e G 5 UM 1)
RUHE R IEANERE, AR P . AR
iR EIR: TRal AT TRB1 #4357k V- S 1 A
TRa2 mRNA FiE T B BT 400 3 I T 1) &5
PRI RECE A G 72 % TRa2 mRNA Kk 5%
WANH S, ZIAERAAT TRal £ TRBIMRNA Fik,
XA AR T B B F TR A A L2 —
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