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Changes of CD4", CD8' T cell proportions and cell surface programmed death-1 level in peripheral blood

mononuclear cells of patients with thyroid-associated ophthalmopathy
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Department of Endocrinology, Diagnosis and Treatment Center of Thyroid-Associated Ophthalmopathy, Changzheng Hospital,
Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To observe the changes of CD4", CD8" T cell proportions and the level of cell surface programmed
death-1 (PD-1) in the peripheral blood mononuclear cells (PBMC) of patients with thyroid-associated ophthalmopathy (TAO),
and to explore their roles in the pathogenesis and diagnosis of TAO. Methods The clinical data of 21 TAO patients, 21 Graves
disease (GD) patients without ophthalmopathy and 20 healthy volunteers were collected. The proportions of CD4", CD8" T
cells in PBMCs and cell surface PD-1 expressions were tested by flow cytometry and were compared between different groups;
and their correlation with disease course, thyroid functions, thyroid associated antibodies and severity of TAO were analyzed.
Results (1) The proportions of CD4", CD8" T cells in PBMCs of TAO patients ([35. 9+ 14. 5]% and [22. 2+£8. 4%,
respectively) and GD patients ([33. 1£13.0]% and [18. 6=£9. 2]%, respectively) were both significantly higher than those in
the healthy volunteers ([17.447.47% and [7. 714. 8]1% respectively, both P<C0.01). (2) The expression of PD-1 on CD4"
T cells in TAO and GD patients were (8. 316. 4) % and (28. 0126. 6) %, respectively, with both being significantly lower than
those in the healthy volunteers ([52. 2+28. 61%. P<C0. 01 and P<C0. 05, respectively), and that in TAO patients was
significantly lower than that in GD patients (P<C0. 05). The expression of PD-1 in CD8" T cells was significantly lower in TAO
patients than that in the healthy volunteers ([12. 713.41% vs [38. 2424. 27%, P<C0.01). (3) Correlation analysis showed
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that there was a positive correlation between disease course and CD8" T cell proportion in PBMCs of TAO patients (#=0. 478,

P<20.05). (4) There was no significant difference in CD4" ,CD8" T cells proportions or their PD-1 expressions between active

and inactive, mild and moderate-to-severe TAQ patients (P>>0. 05). Conclusion The aberrant proportions of CD4™, CD8* T

cells in PBMCs and cell surface PD-1 expression may participate in the autoimmune process of TAO.
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B4, BiAS PBMC & .
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Ak, TAO 4 54 FExT R4 3284 2 ] IR 9
f#L FT3, TSH, TRAb, TPOAb /K% %K 51t
2 L (P<C0. 05) 3 GD 41 5 g X B 41 2 [a] FT3,
FT4,TSH,TRAb, TPOAb, TGAb /K2 23H %
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Tab 1 Baseline characteristic of the participants in three groups

General data

Healthy volunteer group N=20

GD group N=21 TAO group N=21

Age (year), 7t 44,9412, 4
Female n( %) 12(60. 0)
Smoking 1n(%) 7(35.0)

Duration of TAO ¢/month, =5 0

FT3 cp/(pmol « L™ 1), z+ts 4. 4040. 72
FT4 cg/(pmol « L™, x7+s 16.0241. 92
TSH zp/(mlU « L™ 1), 7=%s 1.944+0. 99
TRADb z3/(IU « L7, z+s 0.45+0. 21
TPOAb zg/(IU « L™ 1), =5 12.9547. 46
TGAb z3/(QU « mL~ 1), 7+ 32. 62425, 47

41.5415.7 44,8412, 7
16(76. 2) 16(76. 2)

5(23.8) 4(19.0)

0 274524
18.714+11. 81~ 11.54+13.06* 4
46.73422. 21~ 31.42+31. 074

0.0140.01~ 5.07419. 254

12.31+12. 15” 14.94+12. 46~
302. 214226, 73~ 108.97+193.19*4
473.25+643. 12~ 570.43+1 225. 284

GD: Graves disease; TAQO: Thyroid-associated ophthalmopathy; FT3: Free 3,5, 3-triiodothyronine; FT4: Free thyroxine; TSH: Thyroid

stimulating hormone; TRAb: Thyroid-stimulating hormone receptor antibody; TPOADb: Anti-thyroperoxidase antibody; TGAb: Anti-

thiyroglobulin antibody. * P<C0. 05 vs healthy volunteer group; 2 P<C0. 05 vs GD group

2.2 341A% PBMC ¥ CDA" . CD8" T @ i@ 4~
b TAO 4 & 3% PBMC H CD4" ,CDS8" T 4 fits fir
B (35, 9114, 5) %, (22. 248, 4) %,
GD ZH43 510 (33. 14+13. 1) %, (18. 6+9. 2) %, 1y
TR IRZH [ (17. 47, 4) % (7. 714, 8) % ],
LSRG E L (P<<0.01); TAO 415 GD 4~
[ 22 R Je g it L (P>0. 05,8 D,

2.3 3% X% PBMC 2 CD 41 CD4™ .CD8" T #m
Jok @ PD-1 85 4ki&  TAO ZHF1 GD 4 &% PBMC

t CDA' T 20 32 18 PD-1 (93235345 5 4 (8. 3+
6.4)% F1(28. 0+ 26.6) %, ¥ T £l BE % B 20
[(52.2428.6) %], H TAO AL T GD 4, 2= 733
B2 X (P<<0. 01, P<<0.05), TAO 41 GD
417 PBMC o CD8™ T #ifig i PD-1 Ay A%
(12, 7 £ 13.4) Yo, I T e Xk B 41 [(38. 2 &
2. 2N ] ZFA G FE L (P<C0.01);GD 414
(26.6423.2) %, 5 TAO 2H K fidt e %f BR 2H 22 [6] 2%
ST L (P>0. 05, 2),
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Fig 1 Proportions of CD4", CD8™ T cells of PBMC in three groups
A Flow charts of CD4™, CD8" T cells proportions in PBMC. CD4™, CD8" T cells were treated with 5 uL. FITC labled anti-human CD4, CD8a
antibodies for 1-2 h, and the numbers of positive cells were determined by flow cytometry. The top row is CD4T T cells and the bottom row is
CD8" T cells. Cells in black box were positive. FLL1-A corresponds to FITC labled antibodies, FL.3-A corresponds to blank. B. Statistical charts
of proprtions of CD4™ T cells and CD8T T cells in three groups. PBMC: Peripheral blood mononuclear cell; FITC: Fluorescein isothiocyanate;

GD: Graves disease; TAQO; Thyroid-associated ophthalmopathy. * * P<C0. 01 vs healthy volunteer group. n=20 for healthy volunteer group, n
=21 for GD group and TAO group, z=ts

Healthy volunteer group GD group TAO group
|O7{IENEED | SRR ) (7SR R E 100 [_] Healthy volunteer group
<102.“ ‘ <1oz|' ‘ <c102. ' 7] GD group
110 110 :] 1101
A10's I__AZI 10 ; 10 I;I 80 Il TAO group
= 10% ! =10 G =103 TR
10°4,,., i 107Esy sid 1072 o L
154% > (il 138868 rarrrerrherred - e <KL ~ |
0 07 10 100 %00 107 100 107 Yo" 100 100 107 = 60 :
FL4-A FL4-A FL4-A 3
107“ 3|e“(193m (R1inP1)) gy 107!"~a(§‘\lﬁ'3m (R1inP1) H‘ “i- 107!"?(9 ;(mm(m inP1) ST E 40 |
1021 1oj 102! ~ "
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0* [ .4 | 0" 3 10" 20k
=y * =y 3 =g sk
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103 U 107 )
10 et 10 i 10! 0
sy W R e W g W CD4" T cells CD8" T cells

2 3 #HZi%E PBMC th CD4* .CD8' T iR E PD-1 I FRE R

Fig 2 PD-1 expression in CD4" ,CD8* T cells of PBMC in three groups
A: Flow charts of PD-1 expression on CD4", CD8" T cells in PBMC. CD4 ", CD8" T cells were separated and treated with 5 uL. PE labled anti-human
PD-1 antibodies for 1-2 h, and the numbers of positive cells were determined by flow cytometry. The top row is CD4" T cells and the bottom row is
CD8* T cells. Cells in black box were positive. FL2-A corresponds to PE labled antibodies, FL3-A corresponds to blank. B Statistical charts of PD-1
expression on CI4T T cells and CD8' T cells in three groups. PBMC: Peripheral blood mononuclear cell; PD-1: Programmed death-1; PE:
Phycoerythrin; GD: Graves disease; TAO: Thyroid-associated ophthalmopathy. * * P<C0. 01 vs healthy volunteer group; & P<Z0. 05 vs GD group.
n=20 for healthy volunteer group, n=21 for GD group and TAO group, z=s

2.4 3#0%iX#% PBMC % CD4" .CDS" T #fe® 2.5 TAO &% PBMC ¥ CD4" .CDS' T 2 a &
S A R A m PD-1 Ak R 5 RE FRRAEAT WAL EAE PD1 AAEE B ERE TR
KA X Ak X 2 3 A ZIAF PBMC o WRRIRAB X Rk 89 X &2 TAO 3 PBMC
CD4" \CD8" T 4iiffd /1 73 b S AR PD-1 ik CDS™ T A | 43 tb 5 B & B 2 EAH O (r =
HRRE L FUR IR T BE AN R IRA E AR K - Z A 0,478, P=0. 028), 15 BRI Zh BE K HIR IR AH 56 4t
MR AR AR DG 3 A, 45 2R (R D Bk, 3 HZIKX RICHHEME(P>0. 05);CD8™ T 4 fg % 1 PD-1 3%
# PBMC i CD4" . CD8" T 4l i | 43 tb S el k28 .CD4™ T 4 | 43 b XLl 3R 18 PD-1 £ 35
PD-1 ik % 5 R, FT3, FT4, TSH, TRAb, 5B HOR IR T A8 A1 H R AR AH CHT 14 2 15
TPOAb J¢ TGAb K- JoAH KM (P=>>0. 05) , BITOAHPEGR 3D,
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F2 3AFXE PBMC 1 CD4" (CDS™ T AR HRE PD-1 RiZ R 5572 FIRBR I AL . R BRAE XA R X 4
Tab 2 Partial correlation analysis between the proportions of CD4™ ,CD8" T cells in PBMC, PD-1 expression on cell

surface in TAO patients and disease course, thyroid functions and levels of thyroid antibodies

CD4 " T cells CD4TPD-1"T cells CD8" T cells CD8TPD-1"T cells
r P r P r P r P

Duration of TAO —0. 108 =>0.05 0. 002 =>0.05 0. 240 =>0.05 0.023 =>0.05
FT3 0.114 =0. 05 —0. 087 =0. 05 0.011 =>0.05 —0.132 =>0.05
FT4 0. 097 >0.05 —0. 081 >0. 05 —0.017 >0. 05 —0.078 >0.05
TSH 0. 042 =>0.05 —0.049 =>0.05 0. 157 =>0.05 —0.082 =>0.05
TRAb 0.125 =0. 05 —0. 160 =>0.05 0.071 >0.05 —0. 150 =>0. 05
TPOAD 0.028 =>0.05 —0. 105 >0.05 0. 051 >0.05 —0. 107 =>0.05
TGAb —0.041 =0. 05 —0. 041 =0. 05 —0.092 =>0.05 —0. 047 =0. 05

PBMC: Peripheral blood mononuclear cell; PD-1: Programmed death-1; TAQ: Thyroid-associated ophthalmopathy; FT3: Free 3,5, 3-
triiodothyronine; FT4: Free thyroxine; TSH: Thyroid stimulating hormone; TRAb: Thyroid-stimulating hormone receptor antibody; TPOADb:
Anti-thyroperoxidase antibody; TGAb: Anti-thiyroglobulin antibody

3 TAO £ PBMC H1 CD4" (CD8* T AR R R E PD-1 RiZE 57K FRARINAE  FARBRE X FLik 48 ki
Tab 3 Correlation analysis between the proportions of CD4" ,CD8* T cells in PBMC, PD-1 expression on cell surface

in TAO patients and desease course, thyroid functions and levels of thyroid antibodies

CD4 " T cells CD4TPD-1"T cells CD8" T cells CD8TPD-1"T cells
r iy P P s P r P

Duration of TAO —0. 083 =0.05 —0.049 =>0. 05 0.478 <0. 05 —0. 048 =0. 05
FT3 —0. 228 =>0.05 —0.121 =0. 05 —0.371 =>0.05 —0. 241 =0. 05
FT4 —0. 186 =0. 05 —0. 084 =>0.05 —0. 296 =0. 05 —0.195 =0. 05
TSH 0.117 =>0.05 —0. 282 =0. 05 0. 307 =0. 05 —0.198 =0. 05
TRAb —0. 089 >0.05 —0. 330 >0.05 —0.018 =>0. 05 —0. 209 =>0. 05
TPOAD —0.053 >0.05 —0. 265 >0.05 0. 185 =>0. 05 —0. 309 =>0. 05
TGAb —0.015 >0.05 —0.148 =>0.05 —0.072 >0.05 0. 048 =>0. 05

PBMC: Peripheral blood mononuclear cell; PD-1; Programmed death-1; TAQO: Thyroid-associated ophthalmopathy; FT3: Free 3,5, 3-
tritodothyronine; FT4; Free thyroxine; TSH: Thyroid stimulating hormone; TRAb: Thyroid-stimulating hormone receptor antibody; TPOAb:
Anti-thyroperoxidase antibody; TGAb: Anti-thiyroglobulin antibody

2.6 PBMC ¥ CD4" .CD8" T @fa o & & Al TAO ™ EFEE 4 HAR N TAO B34 0 h i

@ PD-1 Rk &l TAO Rk & AT EREW  JEHRPEEA 2 WAL Hp R EH 11§ b &

X % ARYE CAS P45 50K TAO &N 2 AN B4 10 i), 2 418 PBMC f CDA™ .CD8™ T 4fijif
AR iE s 10 B AR S 11 .2 AR A SR PD-1 AR E R MRS R

% PBMC 1 CD4" . CD8" T 4 | 43 b e Hogewm L (P>0.05,% 4).

PD-1 ik H 2R H G L (P>0. 05,3 4).

%4 PBMC H1 CD4" (CDS* TR E 4 tb R ERME PD-1 RiZE 5 TAO EEEFADEMNTERENXR
Tab 4 Relationship between the proportions of CD41 ,CDS8™ T cells in PBMC, PD-1 expression

on cell surface and activity and severity of TAO

%, xks
CD4" T cells CD4TPD-17T cells CD87 T cells CD8TPD-1"T cells
CAS
Active group n=10 34.54+13. 3 9.647.3 22.3%9.2 8.4+7.5
Inactive group n=11 37.2416.1 7.1+5.6 22.0%8.1 16.7£16.5
P 0.573 0. 549 0. 888 0. 597
Severity
Mild group n=11 35.3414.2 7.616.4 21.5%8.7 14.6+14.9
Moderate-to-severe group n=10 35.3415.6 9.346.6 22.4+8.9 12.2+12.9
P 0. 849 0. 621 0. 970 1. 000

TAO; Thyroid-associated ophthalmopathy; PBMC: Peripheral blood mononuclear cell; PD-1; Programmed death-1; CAS; Clinical activity score
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fEJE Al R (IFND -y, A & (IL)-18. 112,
J IR B8 R F- CTNE ) o 55 200 Jif 5 - B2 11 40 M 0
25 IR BE AT 4E A A5 T B BOE IR R . 2 5
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WG R0 H SR L 2 5 S OB B
REAERFZE 0 & B0 GD F8 35 41 JH 1 5 H R iR 4 41
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