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GARP Foxp3 } TGF-B TEM A HUAR IR %
S N PBMC H iy Rk M= X
B OR,TF & EEE T E,SEE

(BB EMKFE—WBER Mo ukf, 8 H% 233004)

[HE] a & 3RTHRAHCRIR I (HT) 7 AL L% 40 (PBMC) HAiE 1 A B2 55108 0 11 (GARP)  SUKHEE
p3(Foxp3) AL ERK T B(TGF-B) mRNA RIK/KCFHIEE L, 7 ik LI HT J5 A 32 B4 AL, SR I [) 10 e R 14467 32
GAERRHRA SR AR R G A eI 2 4 i 42 PR BRI R (TSH) |8 = B AR BRI 2R (TT3) e R R (TT4) 7K
- O SRS I R IR AT AR TmADb | TgAb K F-, SR JH 92 28 5% 2 it PCR KA HT %% A PBMC ' GARP Foxp3 , TGF-B
mRNA, 77 HT J% A PBMC H' GARP Foxp3 ,TGF-B mRNA Fiki 5 HRBRIIRETRFRACTE (AR, 4 .2 41 TT3 TT4  TSH
KF-ZF BTG SL(P >0.05) , WL TgAb Fl TmAb /KV-358H  i= FX AL (P <0.01) . WS4 GARP, Foxp3 ,TGF-
BmRNA FiEACF-HI] BAL T XS BEZH (P <0.01) , Pearson MH3¢43#HT i7R , HT 5 A PBMC H' GARP mRNA £ iA/KF-5 TgAb 7K
FEGAMKKE(P<0.05),5 T3 K FEMHBIEMLELE(P<0.01), %4 HT KA PBMC H1 GARP Foxp3 , TGF-B mRNA
FRFEMK, GARP mRNA 5 TgAb K2 MAHRKR, 5 TI3 KPR BIEH LR, /TS HT A &L K RHX,

[ KR ] HAHURIR S W A EE TN ERE T SCRHERE [ p3; 7k KT B

[FEESFEE] R581.4 [ XEkARERG] A DOI; 10. 13898/j. enki. issn. 1000-2200. 2024. 01. 012

Expression and significance of GARP ,Foxp3 and TGF-3

in PBMC of Hashimoto's thyroiditis patients
CHENG Ji, YU Lei,PEI Xiaoyan, WANG Qiong,JIN Guoxi
( Department of Endocrinology ,The First Affiliated Hospital of Bengbu Medical University ,Bengbu Anhui 233004, China)

[ Abstract] Objective:To investigate the expression level of mRNA and significance of glycoprotein-A repetitions predominant protein
(GARP) , Forkhead box protein p3 ( Foxp3) and transforming growth factor B ( TGF-B) in peripheral blood mononuclear cells
(PBMC) of Hashimoto's thyroiditis (HT) patients. Methods : Thirty-two patients with HT were selected as the observation group and
32 healthy examinees as the control group. The levels of serum thyroid stimulating hormone (TSH) ,total triiodothyronine ( TT3) and
total thyroxine (TT4) were measured by chemiluminescence immunoassay, and the levels of thyroid antibodies TmAb and TgAb were
detected by radioimmunoassay. Real-time fluorescent quantitative PCR was used to detect the expression levels of GARP, Foxp3 and
TGF-B mRNA in PBMC of HT patients. The correlation of GARP,Foxp3 and TGF-B mRNA expression level in PBMC of HT patients
with the level of thyroid function index was analyzed. Results : There was no significant difference in TT3,TT4 and TSH levels between
the two groups (P >0.05). The levels of TgAb and TmAb in the observation group were significantly higher than those in the control
group (P <0.01). The expression levels of GARP, Foxp3 and TGF-B mRNA in the observation group were significantly lower than
those in the control group (P <0.01). Pearson correlation analysis showed that the expression level of GARP mRNA in PBMC of HT
patients was negatively correlated with the level of TgAb (P <0.05) and significantly positively correlated with the level of TT3 (P <
0.01). Conclusions; The expression of GARP, Foxp3 and TGF-B mRNA in PBMC of HT patients is decreased. GARP mRNA is
negatively correlated with the level of TgAb and significantly positively correlated with the level of TT3, which may be related to the
occurrence and development of HT.

[ Key words ] Hashimoto’s thyroiditis ; glycoprotein-A repetitions predominant protein ; Forkhead box protein p3 ;transforming growth factor 3
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N NN LR N S A A I R o )
SR I IR IR BEAE |, B 5 1 E e e 2 R 22 K e
IR R 2 BE IR E, 2 WL T 30 ~ 50 %Y &
PEU R OHT VR WA B B Rz — O
PEIESE SR T 40 (Treg 4R 7 HF 2K Al 47 ¢,
H. Treg 4 il B9 = 2 5% s 7 XK HE & H p3
(Foxp3) ZEiAR /) Treg 4 A 38 ot I HIALIA XS B
Y TGN AT G 22 IO 25 A I35 SR e T 52, 45

PR A R P58 ERE 1 (glycoprotein-A
repetitions predominant protein, GARP) 3 15 F iifi fk
Treg YA, N 585 R oVES & G e it fb A
KA ¥ B (transforming growth factor B, TGF-B) 143
W BIEAL , DT 24 Treg 41 A4 558 55 Th BE A A&
A SR E Treg 4L TGF-B X 4E+F Treg 2 1Y
IREMfEAS E X EE, GARP 5 Foxp3 ZIAJHY & R
ARG, P58 R W T4 GARP #9215 1] LK 4)
1% Treg 40 LAY TIREF T I Foxp3 MU, (HL A
W55 B RUTER GARP JEAFEN Foxp3 MR,
e, 1E HT Ji A, Treg 4RMLAY) GARP Rk 1% BLA 1
WAWIFE . AWFFEERT GARP Foxp3 [ TGF-B 7E HT
I N BYZRIA K KOs S, RIS

1 #ARETE

L1 —R&EH

PEHY 2020 4F 12 H % 2021 4F 6 H HBEHN b
2SR A2 B Al FR R AR DG 25 90 ) HT
TN 32 VR AR AL, 4 £ 2008 AR AR B r 2 Y
SyUseE s (P E HUIR IR 208 B ) b HT 112 W
B s (1) 8PS ARG AT 7 FOIR R o AN 28 B 428 [l
AL, R AR AT g FR R 4517 5 (2) HURIRBREE A
UK (thyroglobulin antibody , TgAb ) B, F A IR Sk 4
UK (thyroid microsomal antibody, TmAb) BH M, HE
BRARIUE : (1) 5 I HA FFUR BB | FOAR R HE R
A PRI 2R PR 5 (2) & I HAt A B S e ok
PR BCENE I ; (3) A I A SR AL Qe 5 2l
I BB B AR AR 1 ILAE 5 (4) &b e B 475 45 i
VOIRZS 5 (5) WERI) By LA e 4, 0 B [ 300 i
TRKE 32 2R Xt B, A EAsifE. (1) HUR IR
B KRR N BEIEH# , TgAb A TmAb 47£ 1F % 15
5 (2) JCHVARBRBAR R 52 5 (3) T A B S e v B
i S5 (4) T2t AL G B ST B DRE | LS 1E
W, BT 2 B, 4 30 B, AR UL 24 ~ 70 % 4 IR
U3 4,429 4 4Tk 24 ~66 2,2 HPER Ak
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IR M, AR AR BRI ZE i St 2k
HYOEFZRANFE,
1.2 FHik
1.2.1 MEACREE WA 2l ) R =5 I
Jkifi 5 mL F EDTA $it¥ERE, 1 000 g &0 15 min
SYES I AR I AR BRI e 48 b5, D3 RAESHH
kI 5 mL, EDTA H&E , OGN E0R 1Y 15 mL 2.0
RS AWK E 3B WS WL, P 7 W BB it A v
ERELZ R MBI I 53 B WO A b SR 5 R B 0
3 S AN LR AZ MY ( peripheral blood mononuclear
cell,PBMC) ,J T —80 CUKFIRAFRIA
1.2.2 HUREREE  fiH PHILIPS HD3 #Hi2 Wi
FRGU6F HT i AATHUR I 5 A, HT EZER I
DR R AR O, il s AR 38 JB0RE SR, AT A1 ]
DX Il R RS 57 o HERBR R B S E ieg | HRAR
JRIEE 7 R R
1.2.3  HURBRIIBEFEFRAGIN SR A b2F RO iz
AT AE 2 2H i vE A AR IRIR (TSH) | A =it
HORBR R R (TT3) L B HVIR IR (TT4) . R
SR LA FUR R PTAR TmAb  TgAb 7KF, F
S ABRCT R DU A 103 T B BTAAR T BE SR H = hi sy
B A RR A B/T WA, IEH 2% {6 TmAb <
20% TgAb <30% ,
1.2.4 PBMC GARP . Foxp3 TGF-B mRNA ikl
SE (1) 5 RNA I R b AR 2 K4 EZ-10
Total RNA Mini-Preps Kit 377 & ( i T AW T
FEABRAE]) R UL 32 BURE A S RNA, 4360
THAG IR B RNA M JE ., (2) eDNA BA & 1l AR
# NovoScript® Plus All-in-one Ist Strand c¢DNA
Synthesis SuperMix( gDNA Purge ) {57 &5 ( 75 3T 52
AR B A BRA 7] U R VR UK RNA 3
¥k cDNA Bibz, (3) S 26 5E & PCR: R H]
1Q5 SERF 2% it PCR Kl R 48 (35 [ Bio-rad 2
Fl) , #R¥E SYBR Green Fast qPCR Mix 7] & ( #7%
T 28 v A BB BR A A T R A U I AG U
GARP Foxp3 . TGF-BmRNA # ik /KF, 519 F¥ 51 WL
T FAHIN R IR R 2 -9k
1.3 ZitEHE

K o K6 BRI . x° K58 AN Pearson AH G
G3HT

2 H#HR

2.1 2 ARIKIEINBEFSERK FEL B
2 21 TT3 . TT4 . TSH /K V-2 R ¥ g1t 2453 L
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(P>0.05), W24 TgAb Al TmAb /K20 & & F

XHHRZH (P <0.01) (W3 1),
x1 514%F35
i FE31(5'3")
GARP F CCC TGT AAG ATG GTG GAC AAG AA

GARP R CAG ATA GAT CAA GGG TCT CAG TGT CT
Foxp3 F GTG GCC CGG ATG TGA GAA G

Foxp3 R GGA GCC CTT GTC GGA TGA TG

TGF-B F GGC CAG ATC CTG TCC AAG C

TGF-B R GTG GGT TTC CAC CAT TAG CAC

B-actin F CAT GTA CGT TGC TAT CCA GGC

B-actin R CTC CTT AAT GTC ACG CAC GAT

2.2 2 %2 PBMC GARP,Foxp3,TGF-B mRNA &ix
KELLE

MELAH GARP., Foxp3 . TGF-BmRNA ik 7K °F
P BAR T X MZH (P <0.01) (W3 2),
2.3 HT & A PBMC H GARP, Foxp3,TGF-BmRNA
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RiZESHRIRINEETEFRAK X ESS T

Pearson #5208 87, HT % A PBMC 7' GARP
mRNA Fik/KF5 TeAb K FEFMIL LR (P <
0.05),5 TT3 K FEMEBIEMIEKER(P<0.01);
HAth oI TCH R AHCOCR (P >0.05) (WK 3) .

3 Wit

HT JE 9k LA A 00 B B 2295 , FOIR B
Sk A BHUARRIAL T KRS IR AR BR AL
SUR G RVABIE I AHE 5 e N 2
U FHODR B P R 30 A b 2 T e A R B B B A
(TgAb >30% %, TmAb >20% )

ZIfFsE 0" B IR SEAE HT S A RN 3 ) 4
o, Treg 4N RE S8 R IEEHZAEH . Treg 4 8
T P RE SR 4 G B N, 5 T AR B B g
itz R sE Treg 41 M BTG PEAE HT A& 0
R IPE I E oI,

Fz1 2 HARRIRIIEEISIRAKFELLE (7 2 5)

Sy n TT3/ (nmol/L) TT4/ ( nmol/L) TSH/(mIU/L) TgAb/ % TmAb/ %
L 32 1.51 £0.31 93.60 +28.70 2.44(1.82,3.63) 32.59(15.76,45.98) 24.15(11.44,32.53)
X RE 32 1.61 £0.23 88.10 £19.53 2.37(1.40,3.56) 2.28(0.43,4.33) 1.69(0.38,3.85)

' — 1.41 0.90 0.72% 5.64% 5.83%4
P — >0.05 >0.05 >0.05 <0.01 <0.01
AR u, L[z

%2 2% PBMC GARP.Foxp3 . TGF-p mRNA Rik7kFELk
E[M(P25!P75)]

il n GARP Foxp3 TGF-B
M4 32 0.27(0.16,0.62)  0.21(0.11,0.32)  0.45(0.29,0.62)
XHRAL 32 0.74(0.58,1.20)  0.66(0.48,1.16)  1.01(0.88,1.18)

u, — 4.78 4.81 4.96
P — <0.01 <0.01 <0.01
&3 HT %A PBMC # GARP,Foxp3,TGF-B mRNA ik
E5RRBEIBEIERAKFHERKER(r)
W H GARP mRNA Foxp3 mRNA TGF-B mRNA
TgAb -0.421" -0.020 -0.100
TmAb -0.322 0.015 -0.125
TT3 0.453" " 0.283 0.101
TT4 0.243 0.088 0.011
TSH -0.103 -0.310 0.328

*P<0.05, % * P<0.01

Foxp3 1EN Treg éﬁiﬂ@é@##ﬁ%fﬁﬁ%, X T Treg
I L T MIhfE R e HE " (HAM K Foxp3

TR LI RS RE 10 S 4 2 )i GARP
A DL M e T 5545 TGF-B 195 HE Ak, DA T 4
SR Treg 41 M 1Y) S A0 I Th g™ . AR £
81,5 CD25* GARP ™ Treg 4H i #H kb, CD25 " GARP*
Treg 2 1 32010 TE O 9 S e il v 1k . Bk 2 1Y
5T 1Y IESE GARP 7E 22 Bl 658 3 s A RS A 4 4t
T R TP R R BE T IR IS ) (BAE HT
WA I BESGY . A5 & B HT Hi5 A PBMC
GARP, Foxp3 . TGF-B mRNA % ik B i f& (%, H
GARP mRNA /KF 5 TgAb K FEEFMHE LR, 5
TT3 7K~ &2 B 8 1E A OGO &R, #2785 GARP, Foxp3 |
TGF-B AIRES 5 T HT BRI A SR Hih GARP
Y45 R AE AR 58 b R WL ARIE , Foxp3 | TGF-B Y45
RELIE HT WA PR oE " g R —3k, Wik, &
fITHEN GARP () 3R3R /D AT 5 2 Th 41 il K 18 TGF-
B YA FE G VE T %, 3K Treg 41l 43 fHsk 2D
KIResz B, 518 F B et 22 i 2L, f2 F HR AR
RIERAE . HTAMRIEAZ B IWILHH A, A
IAL T S AE 1 HOR PR 1, 5 KR HT &R Ak
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FIR BRI REDIGR 19 A 2R BUAH I, W] B2 AR i 5% v
Foxp3 \TGF-B A 235 HUR BRI AR S E R R A,

Zi b ik, HT J§ A PBMC ' GARP, Foxp3 .
TGF-B mRNA ik [k, GARP mRNA 5 TgAb /K
FEFAEER, 5 T3 K FEVRIEAHECHR,
GARP R BB 13 52 W TGF-B 38 % 1% V£ % W Treg 4f
MR AT R, DR, 15 AR N Treg 20 5 3235
GARP i 4k 14 5 CD25 " GARP ™ Treg 2 s /5 7] fiE
WA R HT Bia 7 B . ABFE BARP) L8R
T GARP, Foxp3 ,TGF-B 5 HT % (1 4 5 1k, {H
GARP V75 Treg 734k S T M ) ELA 37 BILI LA K 72
A5 FA I R T8 0 AT AE
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