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Abstract ; Objective To investigate the effects of Buzhong Yigi Decoction( #pH125 %577 ) on the immune imbalance of T helper
cell 17(Thl7)/regulatory T cell(Treg)and the Notchl/ROR — yt/Foxp3 signaling pathway in mice with autoimmune thyroiditis
(AIT). Methods Eighty CBA/J mice were randomly divided into normal group (15 mice) and model group (65 mice). PBS +
Freunds incomplete adjuvant (IFA) was used to establish the AIT model. The mice were randomly divided into model group,
Buzhong Yiqi Decoction low — dose ,medium — dose and high — dose groups(4.10,8.19,16.38 g - kg™' ) and western medicine
group ( sodium selenite tablets,0.26 mg + kg™') , 11 mice in each group. The mice in the normal group and the model group were
given the same dose of normal saline by gavage once a day,every 6 days,and stopped for 1 day,for 6 weeks. Hematoxylin — eosin
(HE) staining and scanning electron microscopy ( SEM ) were used to observe the morphological changes of thyroid. The serum
levels of thyroglobulin antibody( TgAb) ,thyroid stimulating hormone (TSH) , free thyroid hormone ( FT4) ,interleukin(IL) - 10,
IL —17A and IL - 23 were detected by enzyme — linked immunosorbent assay ( ELISA). The mRNA expressions of Notchl ,Foxp3
and ROR - vt in thyroid tissues were detected by Real — Time PCR. Western blot( WB) was used to detect the protein levels of
Notchl,Foxp3 and ROR -yt in thyroid tissue. Results Compared with those in the normal group,the serum levels of TgAb,IL -
17A and IL —23 in the model group were significantly increased, while the serum level of IL — 10 was significantly decreased (P <
0.01). HE staining showed that the structure of thyroid follicles in the model group was destroyed , lymphocytes were infiltrated in
large sheets,and a large number of dense and slender microvilli were observed under SEM. Compared with that in the model
group , the serum level of TgAb in the drug treatment groups decreased,and the changes in the Buzhong Yiqi Decoction middle —
dose and high — dose groups and the western medicine group were more significant( P <0.01). The serum levels of IL — 17A and
IL - 23 of Buzhong Yiqi Decoction low — dose group were decreased, and the serum levels of IL — 10 elevated( P <0.05). The
serum levels of IL —17A and IL —23 were significantly decreased,and the serum level of IL — 10 was significantly increased in
the Buzhong Yigi Decoction medium — dose and high — dose groups and the western medicine group( P <0.01). The degree of
destruction of follicular epithelial cells was mild,lymphocyte infiltration was improved , and the microvilli on the cell surface was
significantly reduced in each treatment group. Compared with those of the normal group,the expression levels of Notchl and
ROR -yt mRNA and protein in the thyroid tissue of the model group were significantly increased, and the expression levels of
Foxp3 mRNA and protein were significantly decreased( P <0.01). Compared with those in the model group,the expression levels
of ROR -yt and Notchl mRNA and protein in the Buzhong Yiqi Decoction groups were decreased to varying degrees,and the ex-
pression levels of Foxp3 mRNA and protein were increased to varying degrees, and those in the Buzhong Yiqi Decoction high —
dose group was the most significant (P <0.01). Conclusion Buzhong Yigi Decoction can significantly repair the pathological
changes of thyroid tissue and alleviate inflammatory damage in AIT mice,mainly by regulating the Notchl/ROR — yt/Foxp3 sig-
naling pathway to balance the immune response and establish immune function.

Keywords : autoimmune thyroiditis; Notchl/ROR — yt/Foxp3 ; Th17/Treg; Buzhong Yiqi Decoction( #4355 )
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1 # M ST PBS + CFA, 1 IR/ JH 55 4 .5 Jil A ToR Ak e BT
L1 s Ru ML THWEE pTe(PBS Bifif) + IFA & F 2 59, s A7

SPF 2% CBA/J /ML 80 H AR JFi &L (20 +2) g, 1 ~ 8 JE A,
T B A 3k S S 36 P R A BR 2 R 5 T HIE 4 5 s SCXK
(3£)2019 —0008 , F-1L 7* H = 24 K% SPF 2% S50 ) .0 47
Fro A SYIIIRIFR B 52 50 R B i B T b R 2 K 2= B W)
SEHE R AT , (R A 45 2100004202128
1.2 SEH 25 & Rl %

P AN AR T I AP AR LR B 18 g (it
5:2301142) , AR 9 g (It 5:2302181), H¥ 9 g(Ht5:
2301298) , A% 6 ¢(t5:2302086) , 5% 6 g(4t5:2209092) ,
THRR 6 g(Hit'5:2212023 ) , 548 6 g (5 :2302157) , 2443 ¢
($#£5:2303264) , 2k v Wl B 1277 v BE 2 K24 B R I8 B 2
ZljJRy , 28 M p AT e B 2 R IR R B e K BT AR e
LT B 2 R Wi e BE e 24 B R, ik AT < JR 2k m S £%
HEOWZE KRR 2 U, A TR IR, Rl 4 e il 10 25 28 259k i Dy
1.0 g - mL™" (2530, PE2Y T WLARER AN - (75 0 44 FR : 4 705 B
1% :0. 5 mg; f{HESCS : E25ET H20073179 3 42 7= il « L R A
AR AW .

1.3 &l

564238 [GAA 7 ( Freunds complete adjuvant, CFA) (IFA ( Sig-
ma, 575 F5881,F5506 ) ; 4% AU AR i Bk H (pTe) (Sigma -
Aldrich, 575 T1126) ; R BRER R B0 TeAb I 5y 4 )
R & (RDUER A RHECA R R, EM1420) ; PBS (534 %€,
B2 PB180327) 5 /NGB HUAR MR BR AR 4701 (TgADb) (fig HAR i
R (TSH) i 25 HUR IR (FT4) (IL - 10 1L - 17A (1L - 23
AR S 5 R BRI 5 75 (ELISA ) 3300 6 (P v gt 26 B e A PR
A dEl, ]85 ml037680, ml063200, ml057763 ., ml037873
ml037864 .ml063140) ; JE R R - HH4L (HE) Je 4350 & (fE4E
Wr, 52 %5 JA1051) s BCA 25 1 2 8 Ko 5 & (Solarbio, 1% %5
R0020) ; HRP Fric 1L £ 41 % ( Solarbio, 55 SE134) ; HRP #5ic
LI2EHT B (Servicebio, 555 GB23301) ; Notchl , Foxp3 \ROR - yt
—3 (proteintech , £55 10062 —2 — AP 82930 — 1 - RR 22228 -
1 = AP) ; Trizol & ] ( ZEER K, 492 15596026) : M — MLV J3 4%
SRR & (TR SCR AR ) TARRA IR R, 1845 231219Q)
1.4 L&

PG AUEE (Olympus 23 7)) 474 i, 7 & U8 ( Hitachi,
SU3500) . 5E B} % 5% %€ i PCR {¥ ( Thermo Fisher, Q3) | Quant
Studio3 & PCR " 34 4% ( ABI 4\ &) ) . Tanon — 5200 %Y g 52 1%
(Tanon 2 &) ) . [if§ #7 1¢ ( BioTek, elx80 ) . A} & {% ( Servicebio,
KZ - ). &35 #3850l (Cence, TGL - 16) | B K AY
( Servicebio, SPW - 6S)

2 FiE
2.1 SEBsh 4 BB

CBA/J /INERURRE 43 4% o2 &5 2 R BB 43 20, 43 o 25 A (15
H) BRI (65 H) o ¥ pTg JH PBS 2 hifi it fo 5 55 & CFA
TRA T AL K FLR] W B4 0.25 mg - mL ™', 551,
2 SRR TR S B i A R A T 2 S pTe AL, = B
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VARE N 2 s AR UL PBS + IFA 1 W/ o S50 B2 O
0.8 mL/U, BI4EH 200 pe/UC. 55 6 JH BEALAHHAS 11 4 A
BEAULH /A 4 FUHEAT ATT AR - L FOBR g i A o bk 2 40
MR T 2% |, ML TgAb K- i 25 F 4L BN AR
%7 R

RS IA R A4/ 1T H RN 61 1
TR 61 BRI/ B PRI 55 H 4RSS0 . #
AR/ 55 R BERL AT b i A fRR
R R R R 2, L 1L R AT K
AR AR AR TR R R AL g S A 2R 4 10,

8.19.16.38 g« kg™' « d 7" EE , V44X IR L T 37 A PR B
0.26 mg - kg™« d 7" WEH, 55 I BRI LH T AR A B ER K

HEELEHE 1R/, BHEE 6 dfF1k 1 d, 259 T HisEZ: 6 Ji.
FELIYRIT I RE T, 45 L Sl SR i B BR Ak S 2 T AR A A2 I
TRy LT e, 56 12 R B 4G, S 4/ REE &
AREEIK 24 b ALFERTAT S, IR BRI , 200 B8 LI 375 43 24 1
T2, HUR PR L BOR [ 7 o

2.2 HIEK

2.2.1 HE & FPRBAZBE LN BAHDR
DR R L 2B [ S5, JBEK , L3, V)4 5 wm P) Fr s HE Yy
o, PR R R s 3, T, iR HE £ 7,400 f5O6
AR HE et 4] fy BEALICS A4S0 BT, L% R bR e 20 205 3
Ak

2.2.2 FERELENE DR TRRALZBEEL  DNEF R
HAR 2 A R RS Ve v Bk T, T W SRR A& 7, 2R &
S BIEA TRE AR BEK , BRI R 12 1 ) RS R IR 57
WA TR BV B B S R S G TR A BRRE B o I S A TR A B T
PEREHL, B — 2 A T 2 R AR AR A R

2.3 ELISA # 3l /N & i % TgAb TSH FT4 IL - 10 IL - 17A |
IL -23 X -F

WA AL FR A5 20 /N BV , #52 ELISA 12050 &0 vd B 45 5 B A
T L7 TgAb TSH FT4 IL - 10 IL - 17A IL - 23 4,

2.4 Real - Time PCR 3% 4 M| /N § ¥ & B& Notchl \ROR — yt,
Foxp3 #H A X K%k &

Trizol {ZHLE RNA, & A cDNA, K305 £, il % PCR J
MIAZ, M PCR ¥ 14, L GAPDH £ A N %, H AR
Notchl \ROR -yt Fil Foxp3 ANk 5 g 2 -2 2 A X35
FIR. LR KBIWEERSI PR 1 Fis,

#£1 WREMERG YT

519 J¥31(5°-3) K/ (bp)
Notchl _Ei# TCATTGTACTGGAACTCTGCACTTT 80
T i TCCACGGTCACCCTTCTCA
ROR -yt L GTGGGGACAAGTCGTCTGG 238
Tt AGTGCTGGCATCGGTTTCG
Foxp3 i CCTGCCTTGGTACATTCGTG 97

T ff TGTTGTGGGTGAGTGCTTTG
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2.5  Western blotting 3% # M /N B F 4k B 4 4 Notchl |
ROR -t Foxp3 & f %k &

WS B SRR SR T TR S . E R
MK, #5155 % B AR A= W33 141 2 b, i A —3T Foxp3 \ROR -
vt Notchl , ¥ B8 1 : 1000 .1 : 20001 : 3000 7 B¢, 4 CHEE
W BEVEEMAEST R T (1 : 5000 k) 7EH R NI F
45 min, J§¥E. A ECLRF], FTHL & , F ] Quantity One %t
Xt TR RS T AL, L Image | #0308 4 2 3
2.6 GitFaAr

K FH SPSS 20. 0 BRAAFHEATGE 4307, I REBERI LA (v £5) R
TNo TR IEZS 30 F 5 22 55 PERT, SR ] One — way ANOVA 43
B s W AR AE S50 AT {H 7 224855, R Dunnett 73 4655, 244
LSD — ¢ KB AT LR He e . LAP <0.05 S22 A5 Geit2 38 o
3 #R
3.1 A dmAddE&a N AP RRAEZBSHZ N

HE Q@258 BoR , 25 H /D BUTCR IR LU0 T R
IR LS R SR TSR, 52 IB1TE B0t BUE , 8 3 50— 3, U8
0 F R AM AR, HES) 5, I T L RSB IR AL A i
JoT, VR IE] ST PN A AE T B A I, R Dbk T A MR, A
RUZH /N B HAR RIS RN ST 3545 5, DRSS M B 3R, 2 5
ZEARIR, B A R/ (] 5T N 6 A0 I A R M B R A M AR
/0, SEBTR A R bR bk B A A R, 1R T AR 30% LA
Fo AP ESSIAAR L R A B Y 2 2 N BRI B s |
B A AR DR AR E A, IRV 22 0 T B /b B b L 4 3 i)
EAF A TSGR . WG TN 1,

FRBESIR BN, 25 DA HOR RS bR 0 SR AT
BRAREEHE , T B E . AR/ R 1 A] WK BRI
MR o b rb 2 SO AR | | R 0] 4 0 V4 24 21 RRR AR 0 o
R AN AR T B B b o WA BOXI A 2,

3.2 Ad AT A 4N R TR IR 8 TR Rt Sk
HE T8

HAH/NBR LT FT4 TSH K P2 K LG22 B X (P>
0.05), Sz AL, BEAVZA /N EUTE TgAb K01 B 5
(P<0.01) ; SEERIAML, M TgAb /KPAEA T AN A T
R, LA 25 S0 e 70 S 4 BV 2 AN BRI AR AR B 3
(P<0.01), 525 H4IHHEL  BERZ/NR M3 IL - 17A 1L - 23
AKOF-WY T 0L IL - 10 AP R R (P <0.01) ; 5%
TULUAR G, b e 45 0 IR0 5 4/ BRI TL - 17A(IL - 23 7K

SEREMR(P <0.05) , I IL - 10 /K- (P <0.05) 5 #h 1 25
KGR AP 25 /N BRI L - 17A (1L - 23 /KB
BREAK(P <0.01) , 3% IL - 10 K BT (P <0.01), T
e
3.3 A HE R H XA LN B R 4140 % Notchl ROR — yt
Foxp3 mRNA 7K 3 By % #

525 (AL, BEBI ZH Notchl \ROR — yt mRNA 357K -
W1 i, Foxp3 mRNA kKRR (P <0.01) ; 58
AR, #3272 ROR - yt Notchl mRNA KA 7K P-4
ANTFI AR B2 FEAIG, Foxp3 mRNA ik KP4 ANl RRE T (P <
0.01),LAh 25 S il 4l T WA o 3. P2l
ROR -yt ,Notchl mRNA FIA/K A B 2% B, Foxp3 mRNA
TR BETE(P<0.01), K2,
3.4 G E AR AL N R F AR L L F Notchl \ROR -yt
Foxp3 %& A k ik % 8

52 A AR /N B AR AR 2121 Notchl \ROR — yt
KT BT, Foxp3 28 1 B EFEAK(P <0.01) ; S A2
ARG, 0 H 25 S0 45 700 A R VG 25 20 /N B R R 41 24X Notehl |
ROR - yt & H 7K F B REAR, #bh b 25 A K 7] 4 Notchl |
ROR -yt ZE EI /K FFE(P<0.05), Foxp3 HEFH (P<
0.05) , b Hh £ <7 & R i S 76 240 Notchl \ROR — yt 4K 7K
T E N (P <0.01) , Foxp3 B EFA R (P<0.01), W
K333,
4 itig

ATT 2 —Fiis WL B B S sie PR , FURRIE 2 IR IR 28
T HORMET M 52 o i K o A P R 2 rp g <
WG, BN Z T B IA K, M E B AE TR, TR E,
TE IR B, B IRAT T2 Ty, A Joe 1) v s 8 2 T R
CHEZ ) ICAR ST, A, P48 0L, =2 T WH 18R
TS Z MMEYICR . PE B IR RER, B G R sk
R G B F A, AR S A G A U T, IS 2L AN
FAC, MR Z MR MR Z T VER AIT BB )
AR RIT B NE RZAS I AT, L Mg R YT
P ERA A 7 DRE AR E B IER, B H SR
ZIR IR, R TCNIMEH R - B -k
IR ZO R (R - BEERIRR) I H ML
s 2 IR IR AR 55 4 B R, DASOM  AOR T
FHARTEZIEAr 5. BRI AR S 2 30, #4624 P 25 X%

F 1 A2 A% AIT /N FT4 TSH  TgAb 1L - 17A \IL =23 | IL - 10 f540 (x £ 5)

a3 H FT4/ TSH/ TgAb/ IL-17A/ 1L -23/ 1L - 10/
(g+-kg™') (nmol L")  (mlU-L7") (ng-mL™") (ng-L7") (ng- L") (ng- L")
=il 11 79.62 £11.41  0.31 £0.029 14.65 £1.79 2.1+0.98 12.51 £0.77 3.370.12
HEAIZH 11 80.44 £15.53  0.30 +0.024 31.94£5.81*  6.77£0.05* 20.21 £+1.43*  6.17+0.06*
IS GIFIEL 11 4.10 80.07 £13.05  0.31 +0.015 28.89 £3.38°%  5.43+0.12*% 16.91£3.35"% 3.49=x1.11"%4
s R PREA 11 8.19 79.52 £12.96  0.31 £0.044 25.64+4.96"%  4.89+1.21*% 16.67 £2.46**%  4.56 +2.07 **
R TEAIELY 11 16.38 81.28 +15.88  0.29 +0.021 18.72 £4.75*%  3.07+0.33*% 15.34+1.29** 5.12+1.81**
PEZH 11 0.26x10°% 80.74 £12.28  0.30 +0.012 16.46 £3.49** 2,66 +0.07** 13.66 +0.07"% 5,09 +2.37**

o 52 HAVNAI LR, P <0. 01 # 5B/ LLAL, P <0. 015 A S HERILT/N A UL, P <0. 05,
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#2 AP AR AIT /N EUHUIRIRZ1ZT Notehl (ROR —yt,
Foxp3 mRNA 7K (540 (x +5)

i/
il n Notchl mRNA ROR -t mRNA  Foxp3 mRNA
(g k™)
AU 11 1.000+£0.000  1.000£0.000  1.000 +0.000
L EiE| 11 3.869£0.430 " * 2.372.£0.081 * * 0.198+0.029 * *

3108 £0.485% 1,896 £0.244%  (.348 £0.062"
MhgESGTAEA 1 8.19 2.357£0.438%  1.512£0.249%  (.575 £0.056"*
WA AEREA 111638 1.543 £0.514% 1078 £0.100%  0.830 £0.065%
[LEEN 11 0.26x1073 1.152£0.203" 1035 £0.133%  0.911 +0.054*

{E: o « GEALUNRIEIA, P <0.01# S BURAV D RAILE, P <0.01,

WAL 11 410

Notchl 0 WD S s e e 20K
| —
_— e— -
ROR-yt R Y 59 kDa
==
Fops WD O S e e g
a
A B C D E F

T A 2 AL B R C AP 3 S IAARRI AL D A 2%
KGR E R 28 e A4 s F P24 .
B3 kA AIT 7N B AR IR 2R Notehl |
ROR -yt Foxp3 #& [ &5 M5 IR
3 APLEIHRT AIT /N FUIRAR 2140 Notchl ROR -yt
Foxp3 2 AR IKMFEM (v +5)

filli=74
Al n Notchl mRNA ROR -yt mRNA  Foxp3 mRNA
(g-ke™)

Skl 11 0.33£0.03 0.26+0.02 0.98 +0.01
frim] 1 0.97+0.14* *  0.98+0.04** 0.11£0.02* *
WSS HIIEL 1 410 0.72£0.06  0.80£0.08%  0.29£0.11*
WhESAREA 1 819 0.64+0.13%  0.7420.104  0.50£0.14*
WRBEFEREL 1 1638 0.52£0.06%  0.59£0.12%  0.630. 12"
1254l 110.26x1073  0.46+0.12%  0.35£0.03%  0.75+0.08"
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