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Changes and significances of Th17/Treg cells in patients
with leukopenia induced by methimazole in the
treatment of graves disease*

Heng Shang', Jin-gang Ma®, Hong-li Wei’, Hua Yang', Bin Fan', Lin-feng Lu’
(1.Department of Endocrinology; 2. Department of Medical Center; 3. Department of Supply Room,
4.Department of Cardiology, Cangzhou People’s Hospital, Cangzhou, Hebei 061000, China)

Abstract: Objective To investigate the changes and significance of Th17 cells, Treg cells and related
cytokines in the peripheral blood of patients with leukopenia induced by methimazole in the treatment of Graves
disease. Methods Patients with primary GD who were admitted to our hospital from December 2017 to June
2018 were enrolled in the study. They were treated with methimazole for 3 months. According to the criteria for
leukopenia, 30 patients were divided into leukopenia group (LP group), 35 patients in the Non-leukopenia group
(NLP group) and 50 healthy subjects were selected as the control group. The fasting peripheral venous blood of the
subjects was collected. The expression of Th17 cells and Treg cells was detected by flow cytometry. The expressions
of interleukin-17 (IL-17) and transforming growth factor-p (TGF-) were detected by ELISA. Results The levels of
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FT3, FT4, TgAb, TPO-Ab and TRAD in the LP group and the NLP group were higher than those in the control group
(P < 0.05), and the level of TSH was lower (P < 0.05); The percentages of Th17 cells in CD4" T cells in NLP group
and LP group were higher than those in control group (P < 0.05). Th17/Treg ratios in NLP group and LP group was
higher than that in control group (P < 0.05). IL-17 and IL-17/TGF-p ratios in LP group and NLP group were higher
than those in control group (P < 0.05), and TGF-§ was lower than that in control group (P < 0.05). Conclusions The

expressions of peripheral blood Th17, Treg and related cytokines in patients with leukopenia induced by methimazole

in the treatment of Graves disease are abnormally expressed, and drifts to Th17 cells, sugessting that Th17/Treg

imbalance plays a vital role in the pathogenesis of leukopenia induced by methimazole.
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VEHL 2017 4F 12 H—2018 4F 6 H T M i AR
= B N4 WA BT T2 B BE 0] & Graves %5 65 fi] &
HAENBEFEN G0 AR B A AR 9 I R IR R
WK, ST PHKMEE 05 ~ 0.7 mg/ (kg - d) A
7, IFEILAE 28R RO, AR HURAR SRR (LA
TRARE L) AR S, 2R TR Sk AT 5
e, DL SRBKBEIAT RT3 A AR il . BEEO
LI P H B 40 0 D E Y Graves i B 30 Bl
AN b2, Horp, Bk 8 i, Lotk 22 4] 5 SPH4E
% (3028 +6.53) & ; FIHEFE (7.62£293) P,
PEBOEH F1 A Graves i S8 35 BIVE R IE 5 (140
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1.1

RABEAREFEARA T 50 BIVE Rt BRZH S Horpr, B3¢ 20 441,
2P 30 5 P EARRE (32.51+£6.84) 2. Graves Jii
ks i ERUR IR 2 dE ) O Ot
FSEIRFVAAE ; @fhi2 K B HEAG A TR 18 M FOR AR oA 5
QI3 B HUIR IR Z (total tyroxine 4, TT, ). i & HUR
IEZE (free tyroxine 4, FT, ) B A HOIR IR ( thyroid
stimulating hormone, TSH ) J8fIX ; DHR R 5 H A1 H Al
B TEIRIE ; OBRAT R K ©fF2 FARIR 3%
A ( thyrotropin receptor antibody, TRAb ), IR B
A WIEE AR (thyroid peroxidase antibody, TPOAD )
FHPE. DL ED ~ @UUR 2B & 541, @~ @512
Wik Bl 254 . LA A E 2 W < AP I 40
AN BREE <4.0 x 10°/L 32 LR A0k e, ShE
I FF A7 200 i 0 k30 <2.0 x 1071 58 SR A 240 it i
RE, <0.5 x 10°/L & SR A ER Z i . HEBRPRUE -
OIRITATAEE A /> . R DhRedi s s @HA
B e 3 LA KGR A By 0 ) 0 i 25 B Jo 2 ] e
{if F A s W PR AR AR T RETTHERE ( LR FTARH T ).
SRR IR | A A e B D RE e R
H T AT H Skmeiss & 40 3 S AR R
NEYIEGL, PRI HERR PSRRI 57 5 S SR 2l e 4
FERHMA RN B AL T A RERE
PRZ: Lot

1.2 FHik

121 ARA RGBSR o A4 2w e ( Peripheral
Blood Mononuclear Cells, PBMC ) #1458 a3 EHH
THFEXTRFRIKIN 5 ml, 4303 TH I HARR A
Erp iR S A R AR . 2 BB 0 S R AT
BERHIKINL S ml, 47 Ficoll %5 AR B5.001:50 B PBMC,
PRI BEE g 1 10° 4> /ml, EIF T RPMI 1640 1%
IR

122  Treg. Th17 28 64 2 ik Treg 20 M % .
¥ L3k PBMC 5 PE- $iT A\ CD4 Hu5g BT ( 36 [H
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eBioscience A H] ), HTA CD25-APC ( 3£[H eBioscience
AT TR TEYE, ] PE- HTA Foxp3 FLIERE
PUARTEATANMIN A 4 €, SRR A oA A (Y
7 :FACS Calibur, 2[5 BD 23 5] R . Th17 45 -
H PBMC Bl BT 24 FLEFRAN,  BESLIA B i
( L[ Alexis 24H) ) 25 ng/ml, PHEEE ( LEH Alexis
AF) Tpwgml J5, 7837 CREFMTIEIR 4h, WdEdn
JL, A PE=$T N CD4 S g A S T4 R I g 64,
JH PE= BT IL-17A FRsg BERUAR A TA BN IR 7 €5
>R FH L A0 B 53 B AR . CellQuest 34 43 A1 4k
i, DL CD4'CD25Foxp3'/CD4T %7K Treg. Th17 4 iy
.

123 WHAFRKR B Fiukeyale RAXESY
[GZ A 1 Cobase601 B L Ak 2% 2 54> H 2l 9% 43 #r
F G0N i 5 = R 2R (free triiodothyronine,
FT,), FT, & TSH #YKF-, K& G & R
& [# Beckman Coulter 43 B SH i1 Ho % 4k 24 K& G120
& HUIR R BR 2R FHBTAR (thyroglobulin antibody, TgAb ).
FOR 3 S8 AL D B BT AR (thyroid peroxidase antibody,
TPO-Ab) K fig HR B 38 R 2 (A HT & (thyrotrophin

receptor antibody, TRAb ) 7K, #2R HECEH & .
124 R-FagnE SR ELISA Bl 4 i A
¥, RHIZEE R & D ARA” WG TGF-B . 1L-17
ELISA 5 &, 7 A e Bl & i B A
1.3 Sit=FHiE

BAE R FH SPSS 22.0 Geitait, ORI
B = bR (xxs) Fon, R 20T, dE—
AP L H] LSD—t #ar s THABORHHE (% )FR,
A % K, P <0.05 H2ZESAGITFE .
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ZAGARFRILE

B VR SRR AL, 2R giitr i X
(P>0.05), &AWL, WA BHUAAT LA, 2
S FE L (P <0.05), 1EHE4E4. A4
W4 FT, FT,, TgAb, TPO-Ab K2 TRAb #%} FR4H 5,
TSH B0 AL, #E—Drymim i s,  H 2
DS IER A FT,. FT, & TPO-Ab K- H 54,
LR TG L (P >0.05), PN 45 %
PR & . W3R 1.

2

2.1

x1 FBARKELLE
215 n 5B 4 /4] AR (%, x+s) e/ (H, x+s)  FTJ/ (pmol/L, x+s) FT/ (pmol/L, X+s)
120 A2 30 8/22 30.28 = 6.53 7.62£293 20.74 +7.12 61.34 + 18.49
T AN 35 10725 33.53 +7.64 9.12 £3.81 19.64 +6.26 57.23+16.91
Xit B 50 20/30 3251+ 6.84 0.00 +0.00 4.83+0.65 16.32 £3.09
X I 1.961 1.821 1.756 131.915 145.007
PlE 0.375 0.167 0.084 0.000 0.000
215 n TSH/ (ulu/ml, X+s) TgAb/ (Iu/ml, X+s) TPO-Ab/ (Iu/ml, x+s) TRAb/ (Iu/L, X+s)
ST | 30 0.26+0.11 445.34 + 159.07 157.60 + 59.76 11.01 £4.23
1EH M 4npa 35 0.29£0.13 451.73 = 164.35 145.25 +51.97 12.49 +4.93
pogistiil 50 2.57+1.02 56.14 +25.57 16.12 + 6.88 0.85 +0.41
X 1A 160.448 144.889 146.212 141.84
Pl 0.000 0.000 0.000 0.000
2.2 HAESFEMAF Th17, Treg 4HEETE CDAT 4 (P <0.05), #—LMMM LA TR, HAERHS

I E 4 EE R Th17/Treg Lb3k

2244 Th17 40078 CDA'T 40 i i 1 43 Le e 4,
ERAGIFEE X (P <0.05), IEH AL, H40
I 2 B X B i (P <0.05 ), 4% 24H Treg 41 Jifd
e CDAT A H A 4 e R, 2R A RIFE X
(P <0.05), F4NMEMA . TEF FA0 2 o0t BRZE AR

1EH F AN Treg 4NAEAE CDA'T MM Y H 43 EL EE
i, ZRILIH#E L (P>0.05), 441 Th17/Treg [t
B, 2RAGIEE Y (P<0.05), IEWEMEAH. A
2N AL D 2 A e B (P <0.05), HE—2B P
e r, FAnf 41 5 0 5 AL Th17/Treg
i, 2R AgitrE L (P<0.05), Wik 2,

.67.



THEBURE R

530 %

xk2 &ASNEMAF Th17, Treg AT CDA'T B

B R Th17/Treg bk (x+s)
251 n Th17/% Treg/% Th17/Treg
A 30 336+0.61 3.15+1.11 126+0.67
EH YA 35 2.88+0.50 341094 0.92+0.36
oyt 50 144+032  740+271 023+0.11
FiE 187.201 62.929 69.803
PE 0.000 0.000 0.000

23 LHTGF-PB. IL-17 & IL-17/TGF-B L%

BH TCF-B | IL-17 M IL-17/TGF-B 48, %
SHEGIHFE Y (P<0.05), HAMEH ., EWA
AL 1L-17 . TL-17/TGF- B X IR (P <0.05),
TGF- B XL (P <0.05), #E—n Wi L4 i
N, FAIHEE DS I AL TCF-B . 1L-17 K&
IL-17/TGF-B #, ZRA L% E X (P <0.05),
W3,

£33 BATGF-B.IL-17RIL-17/TGF-B tt%& (x=s)
150 . 1L-17/ TGF-B/ 1L-17/

( pg/ml ) (pg/ml ) TGF-B
F4fs 4 300 15.60+2.79  450+1.56  3.96+ 1.81
IEREYEA 35 1133+2.00 830+1.71 1.43+042
oyt 50 6.62+1.20 1525+3.33 046+0.15
FAE 201.391 186.692 126.876
P 0.000 0.000 0.000
3 Tt
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