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Abstract

Objective: We did this research to discuss the clinical importance of measuring plasma soluble
CD28 in Graves’ disease, and explore correlation of soluble CD28 and FT3, FT4, sTSH, TRAb of
plasma from Graves disease, and analyze diagnostic value of soluble CD28 in Graves’ disease. Me-
thods: Using the sandwich ELISA for detecting soluble CD28 and TRAb levels in plasma from
healthy donors and patients with Graves’ disease, we analyze the concentrations of FT3, FT4, sTSH
through chemiluminescence immunoassay, simultaneously. Results: Our results have suggested
that mean concentrations of soluble CD28 detected in patients with Graves’ disease (3.34 * 0.62
ng/ml) were significantly higher than those in healthy subjects (0.76 + 0.21 ng/ml) (p < 0.01).
Moreover, there was a significantly positive correlation between the concentrations of soluble
CD28 in plasma and levels of FT3 (r = 0.786, p < 0.01), FT4 (r = 0.746, p < 0.01), and TRADb (r =
0.734, p < 0.01) in plasma, but negative correlation was found between sCD28 levels and serum
TSH (r = -0.719, p < 0.01). High soluble CD28 levels (>5 ng/ml) in plasma of peripheral blood of
some Graves patients had significant positive correlation with goiter (p < 0.05) and exophthalmos
(p < 0.01). Conclusion: The soluble CD28 had higher levels in patients with Graves’ disease than
those in healthy donors, and revealed positive correlation with FT3, FT4, TRAb. Therefore, soluble
CD28 can be considered as an important biological parameter to support the diagnosis of Graves’
disease.
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HH: #itGraves)is BE /MNE M B HECD282 FIRESFT3. FT4. sTSHAITRAbZ LN ESH A
Retk, DAATHTANE MLAT I CD 284 F& Bl 2 X Gravesik IS IR BIS W ME . ik SRRAMEHk
O EFES ML T Gravesii B & MY H A HECD28 4 FII A& 1b23E R 65 B vl My o FF R BR B
BEHEFRFT3. FT4. sTSHIMREE; ELISAYEN E M HTRADRI & & . 4558 Graves)i A\ ML ] ¥ H#ECD28
SFEE(B42 £ 0.74 ng/ml)H B HTEEXEL(0.83 £ 0.29 ng/ml) (p < 0.01); BEEANTEME
CD284y FHIFRIZ/K P 5FT3. FT4AFTRAbIRE Y R IEAMR R, MK RE »25140.786-0.746/10.734,
B EHECD285 FIRE S METSHRIE Z BE MR, HRA ¥ 7-0.719; SMF B H AT ECD28
4y F 5 Graves)i B FOR BRI KFEE (p < 0.05)FIRERE(p < 0.01) MW AF BENEMALRKR. Fib:
AVEMECD285) F2 5 T GravesFi R AE R RIVREIEFE, 5FT3. FT4. sTSHRITRAbYRA BT
XM, BYENGravesHE IR 2 BAT S M EBEEYESH .

KA
Gravesy%, B AECD284F, Atk

Tk

1. 5]

Graves Jijig X AREEVETRISME AR IR, A2 TR IR, o2 — P Ak FR IR 2 i 22 () 4%
B E B R R [1]-[2] 0 AR TR, H A BUR bS] S B & RS T A s 4 S o
AR TR RPN A K A CE, s 7 CD28 5HAMEAEASS TR MBI &
AL B B A RN 255 B B S R MR B FE . RS RME M JOREIRE N, W2 RMREE. A
FEMEOGR . KB PEIRTT 2. Wegener PRIZF s Al BV E A 28 46 B 1AM LR 2545 % CDA4”
CD28™ T Ml miA77E[3]-[7]. {H Graves i & M+ CD4A™ T iR CD28 7T M MLl vl i 1
CD28 4 FINRIEA LAY 2 L, BEAAIERE o A SCHE BRI BT XU O BRI AS U A= PR AR o
FE CD28 73 iM% Graves Ji i MR AT CD28 & & M2 FT3. FT4. STSH A TRAb
FIEACFHEATINGE , DARSH AT CD28 2315 Graves 7 (1 1lf A<l Bl i2 W A5 A2 9 VA T 7 3 A2 o 9 2%
PSR LA IME R Y =S H
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2. MEATEE
2.1, RAHR

SR T T SLEE AT IR AL if12 Graves Wi B (83 9, FHorh Jivk 21 4], #6244, 4 27~52 %) 1MLk
FaAs. A Graves Wi 2 Wiknifk: SARUPEMGERE, M2 B Bk & UESE A vRig e FARIR I, FRER
FRMR, m HURAR 2 MR, & FOIR BRI ER 2 A Ak BH 1 B30A% R 041 S IR R iR 08 M a5 M Tl
rhC I B A4 B N IMBFR A 55 15 ( 23 44, 4 32 44, 4EKY 21~48 B NIER MR . Fra w56 4
PIHERR & HA B B e e MR Ml B L PR R R T R 2

2.2. WFIFNE

Al VA TE CD28 KRk & (AR = HAT ) Protein G 4% 3% A1 =4 AE (Pharmacia, ¥ #it); rhCD28/Fc
FHEHRED, EE); BEIABLAIEEY) % (Sigma, 5[ ); streptavidin-HRP (Roche, #ii+); avidin-PE
(Immunotech, ¥EE); BEARIEMR(8 x 12 fL, Costar, FEH); BEARI 21X (Bio-Rad, FE[H); TMB K4ZI(KPL
AF], ) ANEHURIREE (hTSH) M & (Biological A /], [H); HUARMRIIAE FT3. FT4. TSH il
A& (Bayer A, fHE[E)F TRAD BBkl i 77 & (Diagnostic A 7], 3EH).

2.3. Bk

2.3.1. AEM CD28 rFRERM

AN CD28 F R & AR} & BAT I R SL 8] BRI VR IS 4 CD28 HiiAk i BEIEAS:
B, AL I Graves J5 A\ 1E & (5 AR L2 K bRiE i 2% 100 pl, 37°C/KIIRAL 2 h, o7k
i, MAFRICHTA CD28-Biotin, 5T 37°C/KIERM 1 h J&5, Fo/r¥els, NI Streptavidin-HRP, M HE
BRIE, NG BCH] R TMB, =R 15 min J5, H 2 mol/L HySO, 2% 1B 5 IR N, 18 FH 450
nm %K T4 E SRR O 2 OD fH. B MFEARE = AR L, [FI A rCD28/Fc H4LE FIArdE i il 12k
bR 2k, LAoAT Graves Ji A L3R Hhaf %M CD28 & & .

2.3.2. BFRERThEEMIZE

ELISA J7yks il M Ar A< TRAD ¥, 4 B3l &k 6 o ikl g+ FT3. FT4. sTSH
T, LIRS = Fe bR A e 24 FEARR S kAT .
2.4. BT EDH

s kbl i SPSS10.0 G it B A BEAT it T, Bl BRI X £ s Rom, FEAR IS LU R A LG 56
BSEBG AR BR A AR < M HE4T Pearson #5041, KA Kruskal-Wallis #2647 A S HH A LG, Lha =
0.05 VE Nta 7k #E, p<0.05 NZEBAE LG %5E L.
3. &R
3.1. Graves iR AlE R AIA 14 CD28 #FSEEEAS

Graves Ji A\ ML AR AT 14 CD28 Kk BE RGN 45 SRR 1, Graves 9 A L H o] ¥ P CD28 & 5:(3.42 £ 0.74
ng/ml) BA Sk = T i FEx fE 44.(0.83 + 0.29 ng/ml) (p < 0.01), FFARILEA FUARBRM K ARERTE 45 AEBEAE IR 1)
AN AR ANAR N AT CD28 WAL 5 ng/ml. &5 57K, RIVE M CD28 1E Graves Jis AN B B4 5y, ]
Rt 57T Graves i & E R BB FE(OL ] 1),
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3.2. Graves fs A& AR M CD28 5 FT3, FT4, sTSH 1 TRAb 2 EHMHEEM S

BE RN T CD28 WK FE 55 12 W 1) H B 1in R S8 28 18 45 (1A DG4 3 A 2 B S8 58 44 A W] I 12
CD28 7k*t-5 FT3. FT4 Al TRAb ¥R IEMIE, FHKREL y 405l 0.786. 0.746 1 0.734, A% CD28
W 5% TSH 282 5%, MERE y N-0.719, F/RAIAEN: CD28 1Mk E & Graves i I L E4: 4

2 SHOLA 2).
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Figure 1. Detection of plasma soluble CD28 with
Graves patients
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Figure 2. Correlation analysis of thyroid gland parameters and plasma soluble CD28 in patients with Graves

disease
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3.3. WM CD28 IRE SIERAE S IEMHX

N TR T RSN E AT PE CD28 S ARG, AR 44 HOIR I K R B AN SRR A7 TE S5
AT 534, R HES 40 Kruskal-Wallis £ 4653547 41 (8] bh s, 45 887w, A1 & i - TP CD28 5 Graves
5 R IR T EARAE,  FROR BRI LS (p < 0.05) FZEHRSE(p < 0.01) B A7 B3 M IEAHSE, $oR i
PE CD28 L5 1™ 5 A% 52 B 2 1A G .

4. g

AR FUR I, LRI FAEAR N A BB AN m] Vi B A A e T 3K, 2 SR ) 00 1 e B 1
FAEN WS AR IEEEER, S5 TR EME. B S R hiom . U AT T
FE R S50 1 B F2 (9] [10], (HILFE 7 I IR s A G S AR /> . TP CD28 73 F1E R
GVELLPERIE . R OCTT 2 RN B B T, (H Graves i B ML H Al 3 CD28 FRis K- P
ANERE[LL] . ASCIE BAT IO ATt CD28 Rl & i Jemt b, 6 2% B 45 1k B 5 G MR
Graves 5 B # 7R A Al I IE CD28 & &#E4T 0T, 45 R4R7R, Graves i &3 ML n] ¥ 1 CD28 5 #(3.42
+0.74 ng/ml) B 2 = - { B A FEXT IR 21.(0.83 + 0.29 ng/ml),  FF-5 FEOIR AR i AR S IR &5 1ifs PRARAIE A BH SR AH 9%
PE, R[N CD28 40125 1 Graves i K A K I ELIE 2, FF 550 1 ™= HAZFE B YIAH G . A
R TE 22 40 1 AT BRI B L AT 1 CD28 73 T HIRIA /KPR G 1 41 BEARIE 10756 3 B R 0 1) 7
R YA A, BRI B RPN R, SACSE I AR —5[12],

BTN, Graves Ji G PRIZ B 1) 32 225250 % 4050 R M+ FT3. FT4. sTSH Al TRAb, Graves
B FRA FT3, FT4, sTSH Al TRAb KB R & T IR W S % H, ARCEEX Graves Ji B35 Ml v
CD28 7r ¥ & &illsE, % Pearson AHRVESM TR, B RN AIEME CD28 73 ik 5 FT3. FT4 Hil TRAb
IR IEMRIR, KRBy 20BN 0.786. 0.746 F1 0.734, {HEH MR AT CD28 & &4 5 1% TSH
BRZFAER, MKXRE y H-0.719. VPR, XI Graves i & & MK A CD28 M TRAb B4
K, x$4E Graves FRiZWIIHERGZR, BARART RN, (20T KEEARR G BTS00 it
At AT g0, B IR R AT AT CD28 (KUK /212 7 Graves J5 I BB ALY 2E S50, KX Graves 9 11 R 5
B2 Wi AT RO 10 B A I IRINME . SCRRIRIE, PR AR P rTVE M CD28 7> Tk E 5 RANTES
MW, M35 IgE BIREH L IEADE, M SR CTLA-4 MR CD28 Ot H /R LA, EiEE)
PEANAETE B M R GE I 4T B B R N AT v M CD28 ¥k S5 rT P CTLA-4. CD86 [ 1Ml S 34 i 44 5 1EAH
JK[13]. [k, ATEME CD28 407251 Graves i REMELBIIRATSE [ B o J38 M50 A 55 FX) 95 BE
R, (HA[ M CD28 5 [ & e Vs i BUS B e e R B, (1S — B IR AR .

gi LATR, Graves J5 & 4 L HH Al CD28 & &R w i m, JF5EBE MR+ FT3. FT4 fl TRAb
WRERIEADS, Uk, mriEt: CD28 & &MER AIGIRIZET Graves it L — M ER LR =S4,
W04y Graves S5 19A YT« 10U FIWT B SR8 1) S 1 T T BUAR AL S a0 A 4l A B0 LAl

mEEE
ATTH B LT ST E %78 [H K H ARSI H % 8(31100626); VL7534 PABNEARAE
WFFC ST (J201101); VL7548 T AR JT B2 20T 70 3 4 S T 5 B)(Z201015) .
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