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1.1 FEEZ## R SPF gt SD K 20 2,8
~10 JA &R 200 ~ 300 g, W G b5t 4E i F) 42
LI E P HAA PR F] [VFAHIES SCXK(51) 2021-
0011 ], & RNA $2HGGH & B AL st RARA AR
A R 2 A); Premix Ex Taq Version i& 7| & . TB
Green™ Premix Ex Taq™ Il (Tli RNaseH Plus) a5
G H HA Takara 237 ; B-actin 85 FHLAN B K
VX abclonal /] ;Bel-2 528k X 25 (Bel-2 associat-
ed X protein, Bax) .B ZHAI#KESRE/ EHIMHR-2 ( B-cell
lympoma/leukemia-2, Bel-2) 25 (A HUiR Iy B £
abcam 7\ w5 Toll #f 57 {4 ( toll-like receptors 4,
TLR4) .14 i/ %-6 (interleukin-6, 1L-6) . HI R
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Jiid A ALY (thyroid peroxidase, TPO) # FHiiA
¥ B Jb 5t Bioss 24w s BERR AL 40 iU A% 1~ p65 E.
FE (nuclear factor kappa-B, NF-kB/p65) . HUIR IR 44
flis% 124K (sodium iodide symporter, NIS) & 1A
P B BB proteintech 23 w5 b IR A€ N T-a
(tumor necrosis factor-a, TNF-o) & PR B 1
I boster 2\ ] 5 BRI BR 25 H ( thyroglobulin, TG) i
&1 B 3£ [E zen-bio /A 7] ; TLR4  IL-6 , TNF- . NF-
kB 1 T, ELISA & 5GR & 49 0 B b AT A et
HoA R A A ALY 8 AL B (superoxide  dis-
mutase, SOD) .J§ %% (malondialdehyde, MDA) %
e H Bk B AL Y B ( glutathione peroxidase, GSH-
Px) ELISA il & 1275 & 400 8 e s A ) AR A
FEPT. SO E B (RT-PCR) X, B5 Quant
Studio TM3, 2% [E Thermo Fisher {{ 28 4 PR/ 5] 4=
P AR = A, 25 KZ-T1-F, X Ser-
vicebio 73 F] AE 77 B YK L PR, RS PW-600, 7
Servicebio 24 ) Az s A FLHL VKA, BT JY-SCZ4 +,
U AR I LK B A A PR m) A5 B s e
FRES DAL, BUS H2050R, 1R i ALAE 1 A4 7 s 9
KRBT 2S5, A5 5200 Multi, | i Tanon 20w 4E
.

1.2 A&

1.2.1 FHHporaf B KampEReEs 20
HSD K370 X BE2H ( Control ) FIIK 48 20
(Hypoxia) WZH, BT A Sh) T 75 13 R B 2 e 52 3
W Pl R IR 1R R SR AR M IREE (25 £2)
C B 50% ~60% , A HAKE JK, & 8 3 R},
TP RE RS . 35 N PE 1R 57 45 5 # Hypoxia 20K
B TR AR 6 hom IR SR A5 199 A0 1 S8 P ) 7
48 h (KEFHIRJE LA 10 m/s 3B E ), 10 min
JEIRBIBAEFK 6 km, BN &5 9.8% ) , Z )5
IE R T% ~9.9% ZIA] i N KA ELE:
1E 46. 57 ~49.02 kPa, i & 4E+57E 49% ~55% , %
PR i b e s PR g — ], R AR TE 22 ~ 24
C,KEMREFF7E 16 ~ 18 C, Control 4 KR E T &
MR B A B S B B W) B ) 57 48 h, TET SR R
o R & R B AR BT &, Rl FREE S T
KBTS 2% B L2450 45 mg/ kg BRI, TG
AT T AR IO . AT I8 2 1 A2 BE 2 e S
S B Bl ot (PJ202201-24) , T A S 56 14
VEX ™ kg 4 BROGE It Al AR 3R TR A7, A
T 5T Stk A v i K 1) Ak 3 1y 1 4 it 4474 e
FEL 58 3 W) AR R B A 48 B (GB/T35892-

2018) Y AT
1.2.2 & dgAnem KRB U Rk,
2 M F BRI A0 1 ml, {5 7] Sysmex 42 H 2 1<
M (Sysmex, HAY) U5 PaO, 1 Sa0,,
1.2.3 Rt = a9 R IRA LC-MS/MS 247 HUK
Sk 100 pl A EP 4 e fi A 400 pl 180 %
R KB T IR IR AR o VKIRTHEL S min,3 000
r/min 4 C L 20 min 50— & 1) EIEBON g
KR E W A5 53% ,3 000 r/min 4 °C B0
20 min, YA B G E A LC-MS/MS & 4t 45 1o
LC-MS/MS F3 R b 58 v AR e A FR 2> w] Y Ex-
ion LC™ AD £%; (SCIEX) F1 QTRAP® 6500 + Jfi i
X (SCIEX) #17, BT ARBOER A &% (no-
vogene database, novoDB) , & F £ I i W ) %4 =X
(' multiple-reaction monitoring, MRM) % 3% 56 4 4 i3t
AR, 3% A SCIEX OS Version 1.4 % HPLC-MS/
MS AR R B SCPFEA T BUAM A E . BT KEGG %
PEE (https://www. kegg. jp/kegg/brite. html) X 25
SACEYI AT TE R . 7E meta X 347 i fe /) — 3
R0 8 (partial least squares discriminant analy-
sis, PLS-DA) . RAVISTREA ¢ Ko [0 50 12
M (PME) , W2 VIP>1 P <0.05 F fold change
=2 FC<0.5 py s oA 2 22 5 A
Wyt RIS FIFH R B Pheatmap f {74
il A ] z-score Xof A3 W) B4k 1E AT H — 1k B A
H geplot2 fugtA72i , A ] KEGG B 4 Le %) 22 5+
A0 2 B FIAC B & A2, 216 2 LEAE x/n > y/n
i, AR HOIA R 4R, 2 P <0.05 B, A9 4R
it EEA G E L
1.2.4 ELASA #n  BOK R h Pk g , #57 brife
i fLAFEASFL , 2% ELISA 32057 & Ul B B 1 T As
IR e AR A KRR SS L 7E 10 min
W, 5 P AR ATE 450 nm < 40 I 65 W' B2 (optii-
cal density, OD){H, 22 il by v fh £& 1 28 PE W1 13 5 F
A EEHURIRER T, & & AL NG R SOD  GSH-
Px MDA DL J% & i #6 b5 TLR-4 IL-6 . NF-kB , TNF-o
FIEKF-,
1.2.5 RT-PCR #&a) 785 EHZ AEYWHAEE
Hrty (NCBI) Bl e 8 R AL 42 51, ] Prim-
er Premier 7| Wi BFBETT I Ui 1 % 5 PR Ry e 1
1. g ¥sgh B TAEY) TREEOR IR ST
A A B4 B, H: L ULTRAPAGE 4k, W3
L,

A G RNA 32 B0 G 52 30 SD R B IR iR
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ZHZLE RNA J5 00 5% 5% 5 18 cDNA, 951 5E i PCR
$2H8 TB Green™ Premix Ex Taq'" II ( Til RNaseH
Plus) X7 &K ZNAE: 10.0 pl 2 x Real PCR Ea-
o™ Mix-SYBR; [ Fi45a[ % 0.8 ul;2 ul
¢DNA; fil dd H,0 & S AR 20 wl, S 244 95
°C 305,95 C 55,55 °C 305,72 C 30 5,45 MR,
{#i F§ Thermo Scientific PikoReal %4 ( Z&[E Thermo
AT a3 A PCR g 7 25 A6 00 A A 1 18 (L 17 245 %
(threshold cycle, C,) {H. ASSCEGM Lt 2~ 2445
X A% mRNA kK F: 2 =C, HER - €, 1
Sy 00 = MOy - SR X mRNA RG22
R 2722 RIR

R1 AREMUETASIMEBERFT(5'-3)

Tab.1 Primers and base sequences used in the detection(5’-3")

Gene name  Forward primer Reverse primer

NIS atgcegetgettgtgetggac atggegttgatgctggtegatg

TPO caccacagagcaccageacag ggaagcatcaaggaaggaggtcaag
TG agatggaaggcagtggaggtcag ggagtctggtaggtctggtoatgag
TLR4 ctgecaccatttacagttegte atccagccactgaagtigtgag
IL-6 acttccagecagtigecttettg tggtetgtigtggatggtatecte
NF-xB gtcaccactgttgegacccettg gcttcagcettggaaaaggcatctic
TNF-«a caccacgctcttetgtctactgaac tgggctacgggcttgtcacte

Bax gacgcatccaccaagaagetgag getgecacacggaagaagace
Bel-2 tggagagcegtcaacagggagaty gglgtgeagatgeceggticag
B-actin gggaaatcglgegtgacatt geggeagtlggecalcle

1.2.6 Western blot #4&m]  ISt8E &2H K B R IR
LU AR VIR S T AT 240 5 8 B 3R, 12 000 v/
min 4 CELL 5 min J5 8 FEW, (A BCA 15
TR E BT E i B EAE 100 mg 2 &
HEATEEIE AL VK, FL VK S 78 200 mA FE R R L 1S

h 5 8 e & 2 PVDF B8 B R A5 A0S AT 1 x
TBST Z2 i o YE R 5 min K B 5E ¥R BEAE 5%
LRI P EF AT, 37 COKPHEIR 1304 3 he HE
ML A% — 52 L 0 B A B9 — HUE W (NIS
1:1000; TPO 1:2000; TG 1:1000; TLR4 1 :
2000; IL-6 1 : 2 000; NF-kB/p65 1 : 5 000; TNF-a
1:2000; Bax 1 2 000; Bel-2 1 @2 000; B-actin
1150 000) , BALEHE K PVDF [BEA S BHAE M,
SRR E L4 CUKA N R TSR KH
B/ PVDE I JE T 1 x TBST Ze ik P-4 IR
EVERE (90 r/min, 7 min/¥C, P10 00, PefmiR4S
I —HLE K % 5 2 HRP P i b & 0 T /K
PREARIEE 2 h, FRAHL B SR PFUERE A R
ECL ZOGIEAT i € i B, o Jo5 i 11 4 D) BE AR AX
TR o

1.3 it 403E  Prf BORHR SPSS 22,0 (3¢
IBM) GEitR PR EAT 8t o i, T B ERLIE 2593
bk o s Fom o PILLIA] FLECR S ARAS ¢ K25
P <0.05 NZ5FA G E L

2 #R

2.1 SERESEXNAXREEBIBIROZN 8@ %
ZH R BRI BT (% E 43 AT, Control 28 K BR AR 5 S5t Fifi
MR IS [A] B B4 i3 m (P < 0.01) , Hypoxia 24 K
B AR J5T P R R I ) P 4 I 2 R R, 3 d A
Jiit 22 R I Gt # i L H Y Control ZHAH L, Hy-
poxia 20 DAY1 KRR &K (P <0.05),DAY2
KBRS B FEAR (P <0.01) |, WLIE 1A, [A]i)
Hypoxia £ Kl PaO, F1 Sa0, B E &% (P <0.01) ,
LI 1B.C,

A g24.  Control B ¢o- C g5
. # o) =)
Hypoxia *k as) )
= 023F # £ £
& ok £ £ 90t
g g 7r g
A 0.22+ o a sk
rf = & 85f
<) S s o
< 021F o) o)
'ﬁ) < 60' <
‘D (=9 [77] 80 |
= 020 = =
:
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Fig. 1 Changes of physiological indicators of rats under high-altitude hypoxia environment

A; Weight changes of two groups of rats exposed to hypoxia for different durations; B: Changes in oxygen partial pressure in rats under high-altitude

hypoxia environment; C; Changes in oxygen saturation in rats under high-altitude hypoxia environment; ** P <0.01 s Control group DAY 0; *P <

0.05, P <0.01 vs Control group on the same day.
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2.2 BREEMIERXR3)KILE S E K5 H
FSH PLS-DA #75 Control 41 (CA) 5 Hypoxia
2 (HA) PHLE AN ey =CmT15 B i , AR 20 1A
TEW] A4 ) 22 5, LRI 2 A A AT AL 7R Con-
trol 2 1 Hypoxia 20 22 [H)FCI 4 i A8 fb 22 5 b 25, AT
HATIE S50, WLl 2B, 4 Hypoxia 415 Control
20 22 S AR R FH A I AT AR 20 2% KEGG &
At Won 22 AN B 2w 2R e TH 5 s
fg (P <0.01) WL 2C, 56T TH & Ry Bk &
% (map: 04918), ULI& 3,

2.3 SEERENAKBRARKBRHEEANER PR
EEFLFY (T,) WM RT-PCR ZRER, 5
Control 21 Ht, Hypoxia 41 K B H IR IR 4141 H NIS,
TPO mRNA ik B K, ZRAGIEEX (P<
0.01) ,TG mRNA FKIKFEAL, ZRAGIHHHE L (P
<0.05), W& 4A;Western blot 455 7~ , 5 Control
ZHAH L, Hypoxia 2H K B AR IR 41 21 Hp NIS TG | TPO
HERBE W FEFL (P <0.01), WL 4B;ELISA
25BN, 5 Control HAH L, T, 7 & 7E Hypoxia 2H
KBSk 22 R R (P <0.01), WK 4C,

A class CA - HA C
30

20

PC2(11.35%)

20 0 10 20
PC1 (33.41%)

R2Y:1.00,Q2Y:0.93
B HAvs CA

24 SREEESNARENEHIERNZME
ELISA 455 5 77% , Hypoxia 20 A B0 ki 7 H SOD |
GSH-Px Jiff i £%¢ Control 2H @ % T (P <0.01) ,
LA 5A B; i MDA & 5% Control 41 5% Z T} (P
<0.01) , WK 5C,

25 BEREMAKBRREAXERHOE N
ELISA 5 7R, WK 6A - D, 5 Control ZHAH L,
Hypoxia 2 K flEh KL% - TLR4 \NF-«B \TNF-« ¥
TR, ZRA G EE L (P <0.05),1L-6 ¥k ¥
R Fm, ZR A2 E X (P<0.01), RT-PCR
5 Wn , 5 Control 4441 Lt , Hypoxia 20 f FF bR i
241 TLR4 TNF-a mRNA 34575 (P <0.05),
IL-6 NF-xB mRNA ik @ 2T (P <0.01), lLE
6E, Western blot 253 i 75, 5 Control 20 #H I, Hy-
poxia 21 K L HVIRBRZA L TLR4 KA T (P
<0.05) ,1L-6 \NF-xkB/p65 . TNF-o 75 [1 753k 0 2 7+
B (P<0.01), WL 6F,

2.6 BRESMARMBAEATEXEFHEIE
RT-PCR 25 3 2 7~ , 5 Control ZHAH H, Hypoxia 25 K
B FFBR R 41 270 o 0 72 B F Bax mRNA 3K 7 5,

HAvs. CA_all

-log,(Pvalue)

25
2.0
1.5
1.0

0.6 0.8 1.0
Ratio

2 BERERETRRIKMBERFAFERSITER

Fig. 2 Differential analysis of arterial serum metabolomics of rats under high-altitude hypoxia environment

A Total sample PLS-DA analysis; B: Heatmap of differential metabolites clustering; C: KEGG enrichment bubble plot of differential metabolites.
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B3 BREHESHE KEGG ERE
Fig. 3 KEGG pathway diagram of thyroid hormone synthesis
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~x 0 [~4 0

NIS TG TPO NIS TG TPO

B4 SREEAETARPRBRARA TH SHERXBERMEAREKTEROET, S8

Control Hypoxia

T,(ng/L)

Fig.4 The expression levels of key genes and proteins in thyroid tissue TH synthesis
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pathway and the content of T, in serum of rats under high-altitude hypoxia environment

o ok
I
Control ~ Hypoxia

A: The mRNA relative expression levels of NIS, TG and TPO detected by RT-PCR in thyroid tissue of two groups of rats; B The protein relative ex-

pression levels of NIS, TG and TPO detected by Western blot in thyroid tissue of two groups of rats; C: The T, content detected by ELISA in arterial ser-

um of two groups of rats; * P <0.05, ** P <0.01 vs the Control group.
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Fig. 5 The expression levels of oxidative stress indicators in arterial serum of rats under high-altitude hypoxia environment

A; SOD enzyme activity in arterial serum of two groups of rats; B: GSH-Px enzyme activity in arterial serum of two groups of rats; C; MDA content

in arterial serum of two groups of rats; * * P <0. 01 vs the Control group.

A 25p " B 40r C 40 . D 60- .
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= 5 e Z 20F
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60 Hypoxia 2.5 HlControl [ Hypoxia
5 - o TLR-4
5 40 F ok 'g 20k % Kok
5] 17 ! _
£ ol 9 o IL-6
15} 5 1.5F
: 2 NF-«B/p65
&2 5 * S L
£ 4F s 1.0
v * & TNF-a
g 3r 1)
g 2} z 05F
E (1) - § B-actin
TLR-4 IL-6 NF-«xB TNF-a TLR-4 IL-6  NF-xB/p65 TNF-o

6 BREEFETARPRRARPRERXEFHRIAKTE
Fig. 6 The expression levels of inflammation related factors in thyroid tissue of rats under high-altitude hypoxia environment

A —-D: The expression levels of TLR4, IL-6, NF-kB, and TNF-a detected by ELISA in arterial serum of two groups of rats; E: The mRNA relative

expression levels of TLR4, 1L-6, NF-kB, and TNF-a detected by RT-PCR in thyroid tissue of two groups of rats; F: The protein relative expression lev-
els of TLR4, IL-6, NF-kB/p65 and TNF-a detected by Western blot in thyroid tissue of two groups of rats; * P <0.05, ** P <0.01 vs the Control

group.

Bel-2 mRNA FGRFEAR, 2 R A G B L (P <
0.05), W& 7A, Western blot 55§ 75, 5 Control
ZHAH L, Hypoxia ZH K B IR IRZH P Bax 2 Rk
BETE,Bel2 SEHARX B HFREI (P <0.01), I
&l 7B,

3 itig

AMS Z—FpAE R Y _EFEE] 2 500 m DA RS

UFIR S IS, LR phy T 22 e 5 B 9 7 BB
PRs o AMS KA R AU IR A e, 8
2 LEWLIR N M8 R G ZEHL AR R B = 2k
A5 o TR HRAE h AR 55 P A0 , A0 S TH
SKFAEHUARE A IR R K R S R
iR BEAERTSE S W], NIS il TG & TH A i H) 44
FIERE, TPO T2 TH & IR 5ERG . NIS R
TE SR AL A FAE K 0L P L R SRS B,
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A20r e Control B 25r . Il Control [J Hypoxia
% Hypoxia
- _ 20 Control ~ Hypoxia
2 15F S
g § Bax
% S 157
o
S 10 * £ Bel-2
g :
5 £ 1or
2 2 |
=05 g e B-actin
[ . —_—
~ &’ 05 F
0 0
Bax Bcel-2 Bax Bcel-2

7 BRESEFETARPRBAQBTHEXEFRIAKF

Fig. 7 The expression levels of apoptosis related factors in thyroid tissue of rats under high-altitude hypoxia environment

A: The mRNA relative expression levels of apoptosis factors Bax and Bel-2 detected by RT-PCR in thyroid tissue of two groups of rats; B: The pro-

tein relative expression levels of apoptosis factors Bax and Bcl-2 detected by Western blot in thyroid tissue of two groups of rats; * P <0.05, ** P <0.01

vs the Control group.

YEJ TH & SR A — O AL 3R TG ot HUIR R L
R AL O3 WA R Ay R B AUES TH 5
) TR B OB, b AT D4 TH /K SER4 5  TPO i HUIR
AR A 5 R, 7 D T R B Ak 1 3 AT e Ky
FE LML TH & o seig . BRI " &
HJ,NIS TG\ TPO {1 h FHAR B R 5 U S 224 o
HA TR A REAR AT BE -5 LA 0 PR R 2 R TR
IR

AR Sk AR, SR B R AR T RE Y
WGE SRR A . T AMS By & A 5 A AL
PO AR AEAHIC AR BT 755 4 B A IR, L
PR 7 4 % (reactive oxygen species, ROS) 3
AN AR . ROS JE 5 15 Bk AT & , I i
1R SOD | GSH-Px il i P4 A1 MDA 55 1, [1] 42 S ik
SEAL UK AR AR 5 R R Sk R A
FS R TR PR NF-«B 5 R0 IV 6 R
RV, A& R ARAEA Ak PR ) JR 3l RS o - 4 TL-
1118 IL-6 , TNF-o ¥ & F 1 A8 £ 4 kB JF 51,
TLR-4 {E A 4 E S Y OB R 2=, 3 2ok 5 PN T
PRG54 I0E NF-kB, 305 19 NF-«B A] Sl sl
HAbF sk H 725 FiRA PO SRk, T4
e IS 5 L TLRA/NF-<B {35 B B 5 467
B I BB VAR DG 0 5 5 e 30 I8, TERAE 1 &R
KRR BAE A, NF-«B 908 F2 v — H 805 ,
AP 22 A0 i S, AN (EL S N 28 E - TNF-au
TL-6 114 53006 F1RE 248 i 5 55 448 i 552 % 0098 81— 1)

RS R AT A G A T B A, B T EOR ]
WRRIT . AR5 2 i 45 R R, AR A 4 K BLB)
ok L SR OK PR 25 T i, s SR A AT
B AMS 1) BRI R 2 —, W) I 2 A A 2 e
S BRI K H TLR4 \IL-6 \NF-kB , TNF-o 193¢
B 3R AL BT TLR4/ NF-«B {5518 i 2
W, R RAE TR N, 25 AMS KR
T S o 5 — T v DRARG SR AR Mt 3
bRz AR TR, S BT AR BRI RE 20, TR
Wi TH 5 308 % b e A NIS | TG\ TPO Y235,
RAFET, G AR, 3R FURIR DI RE R4 14 vl e
SEEY T, KRR AT BE 5 AL RLHUK F R AE S
[ K. Tani et al''”' BF 5% R HR BRAR OG0 E 2
AVER BRI AA/ B AR . AT ST B IR E
85 RS, T, 7K T AT RE 2 — b 40 i
TEAR SR IR T B AR L Al A 35 23 10 3 17 1 08149 7 %
TH 7K P55 (0% 580™ HE A 3 R T 4 A 5, BRI
TH JEERIKF AR, HLA A SO0 55, Bk S 458 1 A
FEE Y LR ETR, AMS &R SR P EL T, K
TR, e TH BRI K- AT g — 20 Bl AMS B
AR E AR E, SR, [ A S I 7 1 8 BF 5
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To explore the effect of high-altitude hypoxia

on thyroid hormone synthesis based on metabolomics
Dai Chongyang', Lin Xue’, Wang Yaxuan', Pu Xiaoyan'
(' Medical Department of Qinghai University, Xining 810016
*West China Hospital of Sichuan University, Chengdu 610044 )

Abstract Objective To explore the effects of high-altitude hypoxia on thyroid hormone (TH) synthesis by quasi-
targeted metabolomics technology. Methods Twenty SPF male SD rats were randomly divided into Control group
and Hypoxia group. An acute hypoxia injury model was established in SD rats by simulating hypoxia stress in a hy-
pobaric oxygen chamber at an altitude of 6 km for 48 hours. The body weight, arterial oxygen partial pressure
(Pa0,) and blood oxygen saturation (Sa0,) were detected. KEGG enrichment analysis was performed after the
metabolites in the blood of two groups were detected by quasi-targeted metabolomics technology. The expression lev-
els of sodium iodide symporter ( NIS) , thyroid peroxidase (TPO) and thyroglobulin (TG) were detected by RT-
PCR and Western blot in TH synthesis pathway. The content of serum thyroxine (T,) and the expression levels of
elutathione peroxidase ( GSH-Px), superoxide dismutase (SOD) and malondialdehyde ( MDA ) were detected by
ELISA. The expression levels of toll-like receptors4 (TLR-4) , interleukin-6 (IL-6) , nuclear factor-kB/p65 ( NF-
kB/p65) and tumor necrosis factor-o. (TNF-au) were detected by RT-PCR, Western blot and ELISA. The expres-
sion levels of Pro apoptotic protein Bel-2 associated X protein (Bax) and inhibitor of apoptosis protein B-cell lym-
phoma/leukemia-2 (Bel-2) were detected by RT-PCR and Western blot in rats thyroid tissue. Results Compared
with the Control group, the body weight, PaO, and Sa0O, of rats in the Hypoxia group significantly decreased (P <
0.01). The differential metabolites in arterial serum of hypoxia group rats were significantly enriched in the TH
synthesis pathway, and the content of the pathway end product T, decreased significantly (P <0.01). In addition,
the mRNA and protein expression levels of NIS, TPO, TG in rats thyroid tissue significantly decreased (P <
0.05). The ELISA validation results showed that the changes of T, content were completely consistent with the a-
bove results. Compared with the Control group, the enzyme activities of SOD and GSH-Px in the serum of rats in
the hypoxia group decreased, while the content of MDA increased (P <0.01) ; the mRNA, protein expression lev-
els and contents of TLR4, IL-6, NF-k B/p65, TNF-« significantly increased (P <0.05) , while the mRNA and
protein expression levels of Bax in thyroid tissue significantly increased, Bcl-2 significantly decreased (P <0.05).
Conclusion Hypoxia stress at high altitude leads to apoptosis of thyroid follicular epithelial cells by promoting oxi-
dative stress and inflammatory response, which effects thyroid function and ultimately reduces thyroid hormone syn-
thesis.
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