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WE: B8 FFRAMNP B 207 5T )k R T AKX o 48 8% 1B (subclinical hypothyroidism , SCH) 4 R J& R faAb 2 & F 49 %
FIRT L THRAEAIH R LR T AR T AR ZE BT RAER, Fik SDRSFMEERR, RAFHRIRA + K
J& KM & (Leftothyroxine L — T4) & F &4 7 & 5 SCH A, ALy A VAT 6 208 F KA AR 4hF 547
EH (4.1 g/kg - d) AT REH T A B4(8.19 g/kg - d) AT R A G H AN T4(16.38 g/kg - d) KT HRL(4.5
perkg + d), TR SCH X AR G 5 EF 6y 1 A% X, LBeal 2 A 445 A ERM, BRMAF 13 d(EI3) e
LB AE T d(PIAFRM AR, 21 d(P21) 17 RATK#E & £ 5, A H % & % (Radioimmunoassay , RIA ) 44l fe 7 & T4
(T4) ; B B% %, 9% P& H X35 ( Enzyme linked immunosorbent assay, ELISA ) # ] 2 7 # 4% ¥ Kk A% Z ( Thyroid stimulating hor-
mone , TSH) ; & 4L LR AL R AT S5 KM 2,7 - Z A Kk F = L8 Es (DCFH - DA) 3841546 ) 48 2 ) ROS; 1 &
EA AR e R4k B A [ 1 &b & & M AP i (Western blotting, Wh) 7 #x4# DNA WV 3k 2645 & ( DNA methyltrans-
ferase, DNMT) DNMT1 ,DNMT3a ,DNMT3b, % DNA % ¥ 3408 10 - 11 % 42% & (ten — eleven — translocation protein, TET)
TET1.TET2, %% 58 F KAE AR A K K fiF 48 F KA & (thyroid — stimulating hormone , TSH) 7K 84 2 #+ 3 |
P21 d 5 & Morris K#¥ T RE D E TR UHETALZAEERY SHIR;EIS d s&E R PT dFREAR P EREEA
(ROS) KF & L khot Bt 844 [ 1 iEHEAK,PT d B4 248 7 4 46 DNMT1.DNMT3a & DNMT3b & & & & 14
TR P AR AT TETL TET2 & &K+ B, SRR A4, 4hF 227 F A SAf 5 H B0 A H %M T B
SCH X &7+ &%) TSH K 2 & P21 d 45 R Morris /K& & 4% EARIK L2 F ROS R-PF AL BIRFREL AW D%
MR EATFAA B AR ARG A, & T A4 DNMT1, DNMT3a % DNMT3b & & A& B ALK P BAK 9 AL B &A%
TET1 . TET2 & & K-F, % AP AR Tk & SCH & J 6 RAT R0 J v e e A, AR T e AT 7 AL m &
EZBERREERMKFREEERA A X,
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Effect of Buzhong Yiqi Decoction( #M#1355.3%) on Brain Mitochondrial Function to |mprove
Cognitive Ability in The Offsprings of Maternal SCH Rats through Regulating DNA Methyltransferase
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Abstract : Objective To study the effect of Buzhong Yiqi Decoction ( b H 5 ”<.7% ) on the neural development of the off-
springs of subclinical hypothyroidism( SCH) rats and explore its possible mechanism of action. At the same time,to compare the
therapeutic effects of different doses of traditional Chinese medicine and Western medicine. Methods Adult female SD rats were
used to establish an SCH model using total thyroidectomy and postoperative subcutaneous injection of L. — T4, and the rats were
randomly divided into the following 6 groups:sham surgery group,model group,low — dose group of Buzhong Yiqi Decoction[ 4. 1

¢/ (kg + d) ] ,medium dose group of Buzhong Yiqi Decoction[ 8.19 g/ (kg + d) ],high — dose group of Buzhong Yigi Decoction
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[16.38 g/ (kg + d) ],euthyrox group[4.5 wg/ (kg - d) ]. After completing the SCH model, the model rats mated with normal
male rats in a cage,and started administration 2 weeks before mating until sample collection. The samples were taken out from
placental tissue at day 13 of pregnancy(E13) and brain tissue from offsprings at day 7 after birth( P7). Water maze experiments
were performed on offsprings at day 21. Radioimmunoassay( RIA) method was used to detect total thyroxine(T4) in serum. En-
zyme linked immunosorbent assay( ELISA) was used to detect thyroid stimulating hormone (TSH) in serum. The mitochondrial
morphology of brain tissue was observed through electron microscopy. Intracellular reactive oxygen species( ROS) was detected
by DCFH - DA probe method. Mitochondrial DNA copy number was detected by using RT — PCR. DNA methyltransferase ( DN-
MT)1,DNMT3a,DNMT3b, ten — eleven — translocation protein( TET) 1 and TET2 were detected by the Western blotting ( Wb)
method. Result Compared with those of the sham surgery group, the serum TSH levels of the model group were significantly in-
creased , the Morris water maze scores of the 21 — day offspring rats were significantly decreased,and the morphology of neuronal
mitochondria was damaged under electron microscopy. On day 13, the levels of ROS increased and the activities of mitochondrial
respiratory chain complexes I and [ decreased in placental tissue and brain tissue of 7 — day offspring rats. On day 7, the
grayscale values of DNMT1, DNMT3a and DNMT3b proteins promoted methylation in brain tissue decreased, and the levels of
TET1 and TET2 proteins regulated by reverse methylation increased. Compared with those of the model group,the medium dose
and high dose groups of Buzhong Yiqi Decoction as well as the Western medicine group can reduce the elevated TSH levels in
SCH rats,improve Morris water maze performance in 21 — day offspring rats, reduce ROS levels and mitochondrial respiratory
chain complex T and I activity in brain tissue, improve the morphology of neuronal mitochondria in offspring rats, increase the
grayscale values of methylated DNMT1 ,DNMT3a and DNMT3b proteins, and reduce the levels of TET1 and TET2 proteins regula-
ted by reverse methylation. Conclusion Buzhong Yiqi Decoction can improve the learning and memory abilities of offsprings of

maternal SCH rats, and its mechanism may be related to regulating methylation to improve mitochondrial energy metabolism and

restore mitochondrial function.

Keywords ; subclinical hypothyroidism during pregnancy ;brain development of rat offspring; Buzhong Yiqi Decoction ( £}

#5314 ) ;mitochondrial energy metabolism ; methylation

U3 I PR F 3 ( subclinical hypothyroidism, SCH) #] &
HUR LM kg AT BRI R 5 AN 4
R IR (thyroid hormone, TH ) il = 5 24 Y 1 25 461 Jfd 731k |
ER ML R AR, THXMME R EEAEZENER, &
Wl TH KBSt nl s R M AR B S5 (0 B EixE TH 5200
W& BEWRYIHLE AR 782 T . O A TH X &Rk fie
HETE, IR BIF Y & BT IR B SCH 1R (A Lok (4 T BE 41
Pt iU AU AT MR B N R L S SR i
FERR A £ T ASGE R R U | B A b 2ok
WA RE AR, (R 6 X SCH 45 I & B A 2 B
HE A HGE . P, ABFFER AT AR 410 + e R Rk
% ( Leftothyroxine , L — T4 ) Jiz Ny 5F 7 @57 SCH & AL, L
SRR RE R B T B AR A B 3R b b 25 <A X% SCH BERUS
AT B A B TR TT RICR B A FIALE] A v B2 25357 A S A1t
I A
1 w8l
1.1 4y

SPF %% SD MEM: KR, 1A &y (180 £ 10) g, 3£ 80 H, W T
et R A Y ARG R A, S i AT IE S : SCXK (52)
2019 - 0008, Al F¢ Tl 7° P BE 2 R I R sy e b, %
i 22 ~25 C AINHRIE 40% ~50% . A &Il T BE 2y
REESER S Y 2 L2t e, s (e 5 :21000042021093
1.2 #4

R K 18 g, IR 9 g, HH 9 g, A5 6 g, [ 6
g, FHRR 6 ¢, 588 6 ¢, 2411 3 g, W T30l 7 o B2 25 K2 B 5 —
B Bt (2 =0 T 25 2R A B R 3152033l Dy R 23001, 3
B 240101 . H % 230101, A 2 220801 . 4 9 231001 ., & ¥

236230601 Bz 231102 FHjER 230301) o & B Z M I AR E AT
S 2GRN S A EXGEK , & 2 E B, 100 °CfHE i
IR INEAER , e A 15 AR 2GR 2.0 o/mL B, BT 4 °C
UKFARE s 22 ORI R R LOC P 2R BRse A 250k (R D) A
FRZY ] HEHESCS H20140052 150 we/ i, K 7 7 R i v 2%
WK hHIMEE R 2.0 g/mL IR L - T,y $157): L - T, ( Sig-
ma USA, L5 . XW00514891) , 1 0. 9% NS e il i€ & 4y 0. 95
pg/mL 9%
1.3 A

RELHARIRER (thyroxine, T4) il i i) & (ALt oy
HWIEARBESTE T 415 20220613 ) 5 R Bl TSH I 5 752 18 B
E1% (ELISA) {7 & (%2 = LDN, ARE - 8600 - 48t/E13) ;
DCFH - DA 455t ( B3 = RAEYHARG R 7], 800338) 5 K
fL DNA H L5552 1 ( DNA methyltransferasel , DNMT1) , DNA
FA L4 F2 B 3a( DNA methyltransferase3a, DNMT3a) \DNA 2L
¥4 3b( DNA methyltransferase3b, DNMT3b) , &z DNA 25 H 3%
AL 10 = 11 Z i Z 4 1 (ten — eleven — translocation proteinl ,
TET1) .DNA 2 H Ak Fi 10 — 11 5 A8 1 2 (ten — eleven —
translocation protein2 , TET2) ik & ( L E =~ KRAEWHEARAE
B &1, 5 40 9 S AF5150, AF1732, AF1384  AF8118
AF8119) ;Trizol % (Invitrogen = b5 15596026) ; L {4 IF:
WA 5 1 TS PRSI R & (g ot g A ) AR W5 i
A7 54500 A089 -1 -1,A089 -2 -1)
1.4 L&

TDL -40B 30E.0 L (LR SREMAR )5 MT -
200 Morris /K385 Morris K26 5 s BB &G OlHR
R A RS ) ; DM LS2 A Y8 B e (FEEk KA
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A ) s H7650 3% 5§ L7 W 3 ( H A B iR &4k ) s EPS300 1
VKA (LR BERH A PR R ) s DYCP - 40F e i Pkl (b
FAR—AUAR) ) sDYCP —40E FEpp okl (Jbatis—{X &%
J7);BIO = RAD £ PCR X (S&EMI4RA ) ; 4200SF BEL
BUAG T (LR BEAE ™) s F AN OE AL (LRt Hr il
FERA FRIAEZA R ) 5 GL - 21MC AR g 3 B0 L (Vb il
AL DU RS A BR A ) ;WD - 9405B /K4 IE (dbRis—1%
#8) ) sHXP —9052MBE HiHEIREE S48 ( FHFR A W By
%) FSH - IEidt i sl 500 0L (VLI 3T SR F R4 ) san-
thos 2010 4> A BhE#FHRY (B3HF] Anthos Labtec Instruments) ,
2 Ak
2.1 A E

120 H SD MM B, BEMLAER 8 AR Jy 1 4 X B2 R ]
AR FFUIR IR DT R T A, AL i ORI 100 A 3 B ORI, Bl FS 4 5
e (RN ZE K I 77 o AR 102 FUR AT FUR IR 4200 + R
J& L= T,(0.95 pg/100 g - d) iz T4 " il # SCH K FUs
WY o ARG A 8 R A R 5 7K (0. 19% Ca® ™) TR A I 4
1A A G5 HUIR IR S AE LABR UE SCH RS | IE % X6 B2 K Rl it
W& TSH /K SEHI{E Y 90% B {5 X [A] :0. 014 ~ 0. 020 mU/L. IfiL &
TT4 AP BIE Y 90% & {5 X [1]:85.3 ~ 158.3 pg/mL, LIMAE
ITHr TSH J2 TT4 FRifE, A2 SCH R BUAR Ty 90 H, i
#eR 93.75% o J5 HIEH Mok G AT, e At =2 01,24
W BB IR B T & UK T8 AR O d,3c oy B0, 7EEO -
E13,4%8:F L -T4 0.95 png/ (100 g - d) fZ T 44, A E13d #f
L — T4 5B 1.00 we/ (100 g « d) 7255 F S 2= A7 B
WA,
2.2 RURBY

TARAENST A 5 A (EH 8 K, b 22§ iy 1E 5 xR
AL 6 21, FER T 50 R BUAR B i 5 H Rt = O 24570
H+70 kg x6.25; 424 L - T, 45255 2% SCikiRE" 4.5
pe/ (kg - ) BERATE S 282505 5. B0 DIEH X B4 . 29
SEIARLS mL A R KHE s QBB : R T AR 4 @24k
FIEH 410 o/ (kg - DFEF ;@P b2 :8. 19 ¢/ (kg -
D HEE @2 :16.38 o/ (kg - D) WEH ;@254 . T
ZEARIRR iR 4.5 e/ (kg - ) HEH o 220012 FAH
FAE T E IR R U R OK FRE B L - Ty SR A ) i
B TR Z 1T . BUbE, B E13 d BRI AE I P7 d {1 B4l
AU . SRR 1,
2.3 EHU ik

22209000 RE TR ( Morris 7K 2R 57 528w ) B AE 5 21 d AT
BL(P21) 47 Morris 7K 3K 5 5256, R i Nunez J BRI J5 3%
T PN AT A5 2 SLC AR AN S TR 2R o R e X A BT 7K 2
BN, BAR LBy O & CE ALK b 0 T K F T
L5 em, 7 BREEE WLF- & KIRTE 26 °C A 47 ; @8 HAT BRI
953 K, BER KPR LLA 2R B LA B IS 1 CHF R BL AR X
LLEsr R TG @B E K HEE S AJK AL (NS,
E W) I FRIC , B — A AR R, T 1] L B MUK R
SETRN AEAFBUTE 60 s R 2T 5 s UIARTE 60 s Y BAT 4k 2
FEMIEFER 60 s, 51 A7 R FNTF- G IR E 10 s; @BAA
KRS AR TR 3 U, 38 4 S ATK AT, B U B 5E AR
12 Yl 2 ; @ % AT BUR IR 1325 R 58 I 25
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2.3.1 gl QKRR 26 C Kb A BLIE W)
L CE A S EAEKIE R 15 em I RBRARE LT 5;Q
W R BRMATK R T8 1] 7K Tt BE TS A K Hfy, S8 A 5% A1 ] 21 B, i
T, DA P i WL R B A 00, DRI s K SRR B 55 0y e [
WK TE 60 s WA HENT-G I8N 60 s, thI25 A 5t
SIFRREE-&, 08 KRBT EEAETE LRE 10 s, 3
TIE I B . @R H R B L 12 3k, A4 AZK S 3
WA D ATKE(N S E W) BERINIRKFRZE 60 s, 55— H%
N.S.E W Jiit)7, 58 — 4% S W . E N ¥, 55 =1k4%& N.W .S E
U, A R AK (8] ] B AS 2T 10 min,
2.3.2 ZERE A, A R BRAK S EELE N &,
W3R 30 s PR BRSO & MR, LA SRS T & (1]
2.3.3 £BFH ST REESrHT i (Radioimmunoassay , RIA )
A L3 T, 03 A A 52 e v [ B R R 2 i S e g2 A
RARTTXXVE 1,

FiEFIER G 9% W B2 %6 ( Enzyme linked immunosorbent assay,
ELISA) 5 K BRI TSH, #1200 & B W] 18/ E D BR 58 o

BN T I LR R TSR E . B PT d AT
B, BT WSk T TSk O S BECT UK B ) e R I 2 2,
I 4 °C 0.9% A4 JREL /K ik, uB4U T, B S SEH, Tl
BRI E N REDGIE E 2 b, SRR [ E JBOK R IE R FEEER A A
FrBE IR AL e fa, A3l il 80 nm BT K, FiB S LS T R
T Eh i 2 20 M SR (AR I 2 1 224k

K 2,7 - ZHIOER LR (DCFH - DA) #8515 K
W E13 d B SEL 2 PT o 400 P43 4 42  Reactive oxygen
species ,ROS) 5 b AR AT BRUARI2H 21 rh S b (AN W 455 52 45 )
I .00 ;% [ 5 B335 ( Western blotting, Wh) £& ll DNMTI , DN-
MT3a . DNMT3b . TETI \TET2 #H 3G 2 [ 2R3k $2 B0 25 21 I 2 2 5
B, BCA kR LE &, 405 B i O, B DR, 2E
HETIMA—PL A 4 CURH I 24 TBST P 3 x 10 min
JETRAZHT(1:5000) 57 1 h, 7] TBST 3%, [ ECL & {53
BAEEG. R Image j AT A KEEELZ BT

M35 4 N %% 2 B ( glutamic pyruvic transaminase, ALT) | %+
FEEF i ( glutamic oxaloacetic transaminase , AST) |45 & Bk 54 #
fif ( Glutamyltransferase , GGT) | JL i ( creatinine, CREA ) 1§ 5 1%
LT B 2 R A B RS 56 0 SE
2.4 GAtFF

SR SPSS 17.0 #ATEHRS . RITHAE R Ir 225047, Jr
2255 Wl Tukey HSD J5 %, J5 22 AN 5% b I Dunnett T3 J7 %5
Morris 7K A 7 552 56 v 7 o) 1868 A 55 56 B 40 SR 50 42 0 4 Oy 22
I3
3 R
3.1 M H SCH # & 5F f)r

SR TR Ho ks BRI TSH K3 TR T ARA, £ 5A
GBI E X (P<0.05) ,TT4 KTV H5BFARUAEF LG ¥#E
X (P>0.05), 3] SCH #& &8 2, Wk 1,

F 1 FHKE TSH TT4 F5 bR
2151 n TSH/(pIU - mL™") TT4/(ng » mL~")

T2 8 137.349(114.7,163.2)" 142.885(118.1,167.5)
BFEARA 8 102.495(82.9,106.1)  152.440(131.7,168.8)

T HRTFARELLE,P<0.05,
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3.2 IR

HEIEH 2 HMERBAE R 8 R & BUS 7o TR 0
do WAHTTXXVE 2,
4 FFRREMEER

25 S B Y T B OO AE AR LR S TR A B, A
K BUMLTE ALT . AST .GGT . CREA #5473 & 41 6] 22 B LG 24 %
M(P>0.05) , Z5RIEAHMP RGN K BB DhRE L5
W2,
5 fr3fietw
5.1  A4FE Morris A3k 5 & A3l AT K 2 1835 F M 2 F6 A7 3

(1) B AT Bk IR A 25

FAFREE 1.2.3.4.5 Kb R b i, 407 225041,
R 2 REAEZEF TG ITFE L (P>0.05) ;553 4.5
R4S AT B b s v AR B L 25 R BT 8 (P <0.05,
P<0.01), 5{8F AL, B8 4 36 5k 95 R B (P <
0.05) ; AR A EL , 4 25 S T B4 L ) A A
SRRV IR B4R JE (P <0.05) 5 £IR77 AL 4 18] L, b v 25
S PR L b SRV R I B 4 e (P <0.05) . ILER 3,

(2) FATF RS IR RE R

IR R LI R R, F AU Ra B 6 B i, 2
SYHEGIEE X (P<0.05,P<0.01), S5{RFARLIAHLL, B
I AT BRI & OB 08 (P <0.05) 5 S BRI AH EL L 45
BT RS TSR E £, (P <0.05) , 4R
RGP AR A 3R R R R A AR T AR AT Bl SCH
Ja A RAEIZEE . W 4.
5.2 4 A Mk B vE F i AT

S{BFARYL A, i TSH /K V-4 35 (P <0.05) 5 54
T g, 4 35S R 00 i R A R AR 4 TSH K - %
f&(P <0.05) ; 54h 25537 P FI R 4L EL 5, b H 25 S 157
HH AP R TEREA PR R4 TSH #3715 (P <0.05) .
TT4 K VPEA B 2ZF LKL ITFEB L (P>0.05), Z5RERE
Hhas S PR T A SRR R BRI T R . LR 5,
53 JWREAMAMFRPIdHED CAl REANELAFNE

ERFARY i A PT d A7 Uk T 4 R SOk R B

P, SRR Ik e 2 L B R A, U2 R4 M AN TR AT, 0 I
24 TH I W TEURLBE % s SAR T A b, #h P £ R R A
HEARATE SN 565, L AR B 1Y 2, e b L5 2|
UEFOBUZ RESE 1, W FR TR 5848 o #2528 A IR el Xt
HURH G RAR IR G 2% . S5 AR A P 35 S0 BB AR I Mok &
RATES . IR T XXV 3,
54 T REAMEIS A4 LA TR PT WAL & H K ROS
#R

5\RFARLA L, BRI E13 d lFEALZ TR PT d il
HA LRk ROS /K- T (¥ P <0.05) 5 SR A L
MR RS PRI R A R E A AL SR ZRLR ROS /K
SRR P <0.05) s S 35 A B 4 e, K13 d £R
s S TR A 2R S R B A SRR ROS 7K B
BFHE L BRI R R TR TR E13 d BEERR RIS ROS 7K
FARFAR RRIELL(E P <0.05) ;P7 d #hh 25 Kz Al i 4 kb
FP2S SR B A A T SR LI R kR ROS 7K W T
(¥ P <0.05) $ntbh s P AR AT AR, WaR 6,
55 FREAAESdBEAL TR PT d WA L& AT R
BE e T T Bk

S5BFARA LR, BAIA E13 d JAE41400 P7 d kgl 2!
GRRNTIREEE A T T IEERAR (3 P <0.05) ; SRl
PO, A 1AT AL E13 d R SR 420 PT d i 41 23 8k A4 v W 4%
BEEWT ST (P <0.05) ; S#h i <z PRl &
M A A R AR B AL AP i ] m R R A T R
A3 HIAE E13 d IRl 20 PT d AT BUIR S 21 20 R i 20 4R G A A4 i
WaEE A T TGRS, 76 PT d #2533 h ¥ 4 el s
FERTFHh s A S 4 (P <0.05) , W& T,
5.6 %415 P7 d ji4l 4 DNMTL DNMT3a DNMT3b TETI .
TET2 & & %%

5RF AR L5, #5278 41 fii 40 21 7 DNMT1  DNMT3a
DNMT3b [ HKE(E TR (¥ P <0.05), TETL . TET2 ({5
HAKF BT (35 P <0.05) s SR L, #hH 28 AR5
E I N R 70 b B R N SR R 7T = i e &y 2 1
244 DNMT1 . DNMT3b {2 [ K86 _E 7, TET1  TET2 17

F2 AUUIREUMTE I B DEAR (x £5)

215 n Fl&E/(mg-kg™')  ALT/(U-L7') AST/(U - L7 1) GGT/(U-L7')  CREA/(pmol - L°")
TR 8 - 49.17 +11.16 122.67 £26.32 0.50 +0.55 29.17 +6.43
BRI 8 - 54.50 £10.37* 118.00 +25.33* 0.17 £0.41° 30.00 £6.07*
Ah R R 2 8 4.1 53.17 £14.02° 133.83 +36.76° -0.17 £0.41° 30.17 £7.70°
g ST EA 8 8.19 45.17 £3.66° 104.00 = 10. 64° 0.17 £0.75° 2417 £1.17°
£ A A 8 16.38 48.17 £9.20° 115.50 +26.32* -0.33 +0.52° 32.00 +5.02°
M H R4 8 0.004 5 54.50 +12. 88" 121.67 £29.24° 0.17 £0.41° 30.83 £7.03"

T a 5T ARALLE,P>0.05,
3 PR R R R (v 2 5)

4151 no FlHE/(mg-kgT') 1 K/(s) 2K/ () 83K/ () 4K/ (s) 85 K/(s)
BFAR4 8 - 46.30 +3.44 46.80 £1.72 33.50 +1.87 26.00 £2.10 18.10 +3.87
BRIZ 8 - 47.17 £1.47 47.00 £1.90 43.00 3. 14° 40.00 +1.38* 35.00 £2.42°
N SE SR ZL (i bz i) 8 4.1 47.50 +1.38 46.67 +1.21 43.17 £3.60%°  37.33 £3.33%"¢ 33,00 £3.22%¢
g SR 8 8.19 47.33£1.63 47.33 +1.21 36.83 £1.47%"  32.83 £1.47%"  23.67 £3.14%
R £ e A 8 16.38 47.33 £1.37 46.33 +1.51 39.83 £3.66%"  37.50 £2.43%>  30.00 £6.90""
PR R4l 8 0.004 5 47.17 £1.47 47.33 +1.37 37.83 +1.17"  33.50 £3.08%"  24.17 +2.79*"

e SEFARAE, P <0.05;b SEIRIAI AL, P <0. 05 ;¢ SHb A5 Pl 4L L, P <0. 05,
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F4 P21 d AP XTI

FEIREGEIE (2 £ 5)

2151 n FlE/(mg - kg™ BHCOE-EREY (R)
BFARA 8 - 10.50 +3.73
AL 8 - 1.50 £0.55%¢
AR EL 8 4.10 2.83 +0.98%°
A hRIEA 8 8.19 6.83 +2.79""
G EARA 8 16.38 6.67 +2.16%"
H R 8 0.004 5 6.67 +1.37%"

T2 HIRFARLLE, P <0.05;b GBI LA, P <0.05;¢ 5
R PR LR, P <0.05,
5 KRN SCH £ R D5 (x £35)

Fl/ TSH/ TT4/
A5 n

(mg-kg™") (WU-mL™")  (ng-ml™")
BFAR4 8 - 77.71 £4.45 155.51 +55.04
BRI 8 - 280.82 +12.48*  133.88 +22.21
R AIIEA 8 4.1 209.96 £30.16™° 141.92+7.15
oS THEg 8 8.19 87.93 £15.80"  144.10 £20.42
SR FHENEL 8 16.38 92.16 £15.50"¢  143.86 £32.81
P R4 8 0.004 5 140.68 £19.03>° 147.04 £19.75

Ha SIRFARAILEL, P <0.05;b SHRYI AL, P <0.055¢ SHH 4

PRl LEEL, P <0.05,

F6 AP RIART E13 d BRSO
P7 d IGZH AL RLfAE ROS K- 5 (x £ 5)

ik
Uit n ROS(E13) ROS(P7)
(mg-kg™')

B 8 - 2 180.78 £65.47 2202.67+72.99
| 8 - 5342.61 £45.77%°  5365.78 £68.44°
WPBEAIAESN 8 410 4933.94 +812.15%2¢ 4 889,17 +306. 87"
b SGhREAd 8 819 3747.37 £629.04%> 3 146.15 £267.97"
WhESGENEL 8 16.38 4401.83 £273. 43¢ 3840.59 £ 151. 46"
R4l 8 0.0045 356622277947  3479.48£171.75"¢

T a GEFARYILE, P <0.05:b SHRYILE, P <0.05;¢ SHMP & T AIRALL

£,P<0.05,
F£T -1 FHPBEFN E13 d G448 PT d AT R4
LRARITUEE S A 1 5Em (v +5)
e/
215 n _,. Comples I (E13)  Comples I (P7)
(mg-kg™')

fBFARA 8 - 23.87 +1.41 23.68 +1.11
R 8 - 13.02 £0.38%*  12.20 £0.47°
WwhESHEAEAL 8 4.10 13.15 £0.64%"¢  12.96 £0.61*°
W EPREY 8 8.19 20.72+£1.07%"  20.57 £0.86"
WwhEsmEREg 8 16.38 18.24 £0.84%"  18.95 +0.42%"¢
P R4l 8  0.0045 19.73+0.87%"  20.06+1.31*"

:a SIEFARAILE, P <0.05;b SHRILLLLE, P <0.055¢ 5o

PR AR, P <0. 05,

FT-2 N E3 d BB PT dfF UL
LR AR AESL &) TR (& £ 5)

il
5 n Comples [T (E13)  Comples I (P7)
(mg-kg™")

BFEAR4 8 - 33.73 £1.31° 32.95£1.33"
R 8 - 22.08 £1.76* 21.49 +1.00°
R HEAEL 8 4.10 21.98 £1.31%¢  20.86 £0.45%¢
iR EhrEa 8 8.19 29.06 £0.76*"  29.56 £1.10%"
HhEEFEEANEY 8 16.38 25.79 £3.22%b¢ 26,39 £2, 740 b
R R4 8  0.0045 29.12+1.63%> 29.49+1.91%"

TEca GETFARALCE, P <0.05;h SEMALLE, P <0.05;c SH355 7
AL g, P <0.05,
FUR B (3 P <0.05) kb 25 S0 41 kb P 26 S
Vi R 2 B AR Y AR 4 DNMT3a B 85 11K B R R (3 P <
0. 05) ; 5 %h 125 S0 Hh 7 ik 20 FL 8, b v 25 S0 i A ik 4 b
his AR 2 8 P SR 21 DNMT1  DNMT3b DNMT3a ()55
FIR BEAR AR (#5 P <0.05) , TET1  TET2 {92 (4 JK B {8 L 7t
(¥ P<0.05), NLFE8 K4,
6 itig

U4 ) SCH IR 2H U BRI 2 /K (TH) AR 25 2 J5 AR
AT RO EEFEREZ —, TH 2 5 2 b ik g 210
T RSO R B R T R BT TH B9S2 AA, T2k
PRITAE A (ROS ) HE A 2L K I W5 5 52 45 0 T 175 R AR PG 2 4
R AR RE RIS TS AR 2 — R R R Y T AR
Eo MR ROS T iAot 1155 b b iy 7510 5
B (ETC) P2 A, Bk 19 ROS W] B 4 ik . A
FE R AEIENR SCH 8835 L3 K i 4% b n] WL 2 i ik s
% ROS B4 583 TH XA A0k 1K DNA Fi LML HA &
ZAEAM S HILUEIRIY SCH RHA R IE SRR Th RE S 3, 5
TH 7K RRAGA X

bRt [ EVER MG, 52 RV L2 (AL 1
Mo JTAFE R B A DNA (mtDNA ) H Ak 75 5 i 1 25 200 i
K MAER 2P T HAT EEAE ., DNMT3a #1 DNMT3b
TR LAk B 5 B i, b DNMT3 76 Ji 3 50 i 22 55 1N 75 ¢
i, RS HR AT DL WLEE e A A SRR M 2 T8 35 S 0. DNMTI
YRR B AL I SRS I, AT Lo A (R 51 (MTS) 3531 57
Er B 22 IR EE R 10 BB AL T o S (3 7 22 B4 Hh By DNMT
(mDNMTI) 52k /& DNA (mtDNA ) 45 4, 8 b 145 5 41
S 5 PR A e PR 2L 4 ) TR 4 32 3k, 5 5 L0 B VR R
FHPT TET 2 (18 T DNA F i mis e Uin 48 TET %,
ST SmC 8 ) ShiC 9 1 ] 8 11, 5SmC 75 TET F1 3L
W IGE SN 4 T 1) 4 R T S8 AR T B ShnCH7 " TET1 | TET2 77
TE T 1 J2 R0 T 25T A AR AL 6 AR [ B4 i X 5 4 % 14
WA RS

#£8 RN PT dATFEUR414! DNMT1 . DNMT3a DNMT3b TET1 \TET2 % [ 25K 5% 00 (x = 5)

25 n FlHg/(mg - kg™') TET2/B —actin TETL/B -actin DNMT3b/B - actin  DNMT3a/f —actin DNMTL/ - actin
BFEAH 8 - 0.45 £0.01 0.34 £0.01 1.61 £0.01 1.12£0.23 1.45 £0.02
HERI L] 8 - 1.18 £0.00? 1.19 +0.00° 0.22 +0.00* 0.34 £0.07° 0.42 £0.01°
NS E TR 7L (0 b i 8 4.10 1.00 £0.00"°  0.91 £0.01"°  0.28 +0.01"° 0.35 +0.03° 0.51 £0.01"¢
AN R bl | 8 8.19 0.68 +0.01" 0.51 £0.01" 1.11 +0.01" 0.83 +0.17" 0.88 +0.03"
25 A A 8 16.38 0.87 £0.01"°  0.75%0.01>¢  0.76 £0.00"° 0.61 £0.13" 0.64 £0.02"°
R 8 0.004 5 0.75+0.01"°  0.55+0.00>°  0.73 +0.00>° 0.70 +0. 14" 0.76 +0.03"°

TE:a ST ARLILE, P <0.05;b SR LA, P <0. 055¢ S5 Pl 4L, P <0. 05,
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1 2 3 4 5 6
TET2 | D G e -
TET1 ‘_--—--\
DNVIELR] — JE-——
DNMT3a’- -— e 0D e -I

DNMT] [ o - @ «» @
fractin | - - - -

e X BREH ;2. AREARE ;3. b 4 A RN 1 4. Fb 25
PRI ;5. #2556, R R4,
B4 Fhpasmxs PT d AR ZHZ, DNMT1 DNMT3a,
DNMT3b TETI TET2 8 (445550 (n =8 % +5)

LRI SCH J5 AUk & B 845 H A BS i TR ik, X
AR UL IR SCH &35 19 BRLIA I VK K LR B VB B AR £
U, Al 55 S5 R B PR ST 2 DDA G, 45 98 22 DAL B e s DL
PIREIRIG . BIEYR SCH /] G A% R G AGA D fig
AR SO0, N 2 A U ) R iR A SRR R DA A, SR AT
AR AS G s PR AL Ry BB A2 IR FHIE AL TR &2, T
BIGRTE, (R - MEEER) BBk E b S =m
A, NS AW E AT . FRATER AR 9R I SCH Ji5 1A &
Ry A N R e NSRS 3 2 NI 85 e Y AT 1 PN
F7 ORI ELIRNG R SRR s R AR YT R, kb
AR M 2 R AR I A EREE E i), K
BEAMP R AR, NS OAR H RN RS SO L2, Bk
BB, THRR S TE 0 B, 3o 2 0 BR Abrb
125, FHRHZE IR Z T4, Wk I #b i 25 K% T TAT IR SCH 3
JE AR B S IR YT

Morris 7K 2B 2P ¢ K B 1012 BE s A B A 0 2 e
LA B BEE R , EAE R ALEHUANZS R R PIRE 4 o AL AT
WG & B A2 TAF R A )G 21 d(P21) , LB i & & R %
TH BUR, R B2 2P 2 K 8 2, P21 A7 BRI MR- 45
Morris 7K B (BB T, BUHHE & VAT BV FI T RE . FRATHY
WFFEEER WoR, PR W SCH ME B A7 BUTE i A J5 P21 f77E
Morris 7K 2B BG4 FEAIG, SRR AEAE NI B BRI 95 495 , #b b 25
G RE U] AR = A B KR B ST

TEAEIE IR M 2 TR B2 13 d)  IG)LITR Y TH 5¢
MR TR, SN R B 3B I T A B R R T
AT, ASSZE e B AR B (2 PAF R A 5 7
d) , TH SR IE T4 K B B, 32 B2 1 28 J0 5 & A= R4 3 ok 24
Wio B E13 d B ERTCHE 3 PRI ZH 41, DRI 3RA T S g el 2 v i
T E13 d G RA B LR RSO R A TG 7 d A7 B4
LU A B AR O

RATHIBESE 45 3 B R, 76 SCH M iR E13 d iA #2120
ROS 7K P-4 5 [F] B £ s (R WP W 55 52 5 ) il 07 1 IR A1, 3X —
PIUEAE AR S PT d A7 BUB AL P R fr e, i — 20 R AR
PSS RBTMEE PT d AT BUIR AL L Zb A A A IR B2 B LR (A T
BEER IR, X — 4518 5 B 4 Anne — Dorthe | Novakovic 2
“ATHRIA SCH BERZR AT REHI 73 /2 18 BLAT Yk SCH J5 Ak [T
PEOMRIE R E Z " TR A e — B AP
A ARG s Pk 52 2R AR Dy e 493 o

Hy BATEI T HA)E PT d A7 RIGAH L 5 1RG40
& B AH ¢ 1) B Be {38 x DNMT1 , DNMT3a, DNMT3b, TET1 |
TET2' 7 5 o e SCH M RU (R4 21 f DNMTI
DNMT3a } DNMT3b 143 (K E{H K, TET1 . TET2 )& H
HKF BT, 78 T SCH M RUS UL 2778 2 HE (L B 4, H
PRI A A Sy Bl 2H 2550 ¥ A BB E W2 Y Bk R SRR R T ok A
SR AN, A N, AT A IR b 45 2 BE A R R 1] 38
T — IR, AT 2% H AR U T LR A B A, o mT
REAFTELORLIA DNA FRE AL 55 240 4% Y 6 AL AR AR T 2
XA T

2 b AP AR RE 2 AR R SCHE LS X B9 I I RE
J1, Ferph b g5 S R R A RO, AR TR 2500 R,
B AT RE -5 0 5 P A A 17 250 3 2R 1 B i A8 A1 K 52 4%
KA ZHRE A I ROS I35 HURBRIMR A G i TANEORL A
PRI/, BEREAI SR 1A DNA FHEEAL Y &5 8 £, AN R IR
JEUHD T fifp FREAG I B A S5 SRR TR I 7 1) A T 58 3
&% 3k
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FE $1 1 4 32 & T mTOR/NLRP3 {5 5 18 B%
B O AL ER I B 7 #5 4 BY AE R AL

AR, NWmW, XD, G, m—ig, -
(R BRI VT3 {5 210000)

HZE: 84 £ T mTOR/NLRP3 42 5 i@ B4R 3 b A R AL 22 4 K RS WLk o B i R 45 69 1E A ALl . ik 70 R SD
KRS HBF R A w4 w4 + A3 &K, B4 + MHY1485(mTOR # 3 #) )41, & 14 R, RARF
) {34 KRS M AR 45470 £ 4 e 5 2 (LVEF) fo 20 £ 4240 % 42 8 5 4 (LVFS) , ZAH — P4 (HE) & 3R WL
UL 4 55 22 5 B, BBk S, 9 R P ok (ELISA ) A & LR 22 o A 93 3R S B F — a( TNF — ) K -F AL, 52 AF 3¢ k52 & PCR
(RT - qPCR) A2 w5 ILABL LR o 08 =48 X 82 & 4F & & (ASC) (4 F PR AR 09 R AR B & & K i85 — 1 (Caspase — 1) (G @it
A& -1B( IL-1B) &t - 18( IL -18) #9 3L B & ik KT, % & Jt %o, P i 3% (Western blot ) 4 - JILZHE 28 ¥ 7if SL
4 & & F ¥ % G (mTOR) \NOD # %4k R4 % & 3(NLRP3) 4% B § - «B(NF - «B) #9 Rz K+, &R L5RFA
ARG, BRI A K R FS.EF A4 F (P <0.05) ;o JUZR 22 th FLIUAT 4l L 2 i K M m ii2 A S L &, S LA 1
TNF - o 4% 4+ % (P <0.05) , Caspase — [ LASC.IL — 18 IL — 18 #4 4 B 48 % & ik K F (P <0.05) 5 mTOR,NLRP3 | NF —
kB #9E G Rk K3 EE(P <0.05) ; 5AER ARk, w4148 X R FS.EF 4 L FF(P <0.05) , 3 JILLH 28 IUEF % 25 Hy 2 -,
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Wbk dn A2 02 345 (MIRD) KRS UL R B3 45 649 4R 37 4E R, 4 TR AL 22 4k o 22 MIRT X s ldm e Kbk R R, 33 o 3 -8k

o - IE 5 AL GG S UL LR AR 4G 5 TR b 187 o A TR AL 22 2 & K S MIRT 5145 69 AL =T 46 5 mTOR/NLRP3 45 5@ %4 % .
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