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[FE] HM WEMRAK of (thymosin al, Tal ) RSN 3% B 4 5 & 40 51 4% 40 ( peripheral blood mono-
nuclear cells, PBMCs ) X 94 E 4 I A 434k B 4300 240 ML D5 1% () 2 i), 43T Tod X il S 8 s hRe s . ik o0&
32 {51 15 i A B 18 {7 B I JE % PBMCs, 50,10 1 pg/ml Tl MRAMRIHIE TR 2 d; 40 i 4RI CD4 ™ [ CD8 ™ . CD4~
CD25* Foxp3 " T 4l 1543 . \CD4 " /CD8 * A8 4k K43 Th1/Th2 4N T 254k, &5 Tal (RSN PBMCs J5 , 5 # #
B RABER F IR () CDA™ CD8 ™ T 41K V-1 CD4 " /CD8 ™ Lu{H ¥ JC B A8 Ak s 3% 1 B CD4 " CD25 " Foxp3 ™ T 4 i /K
SETCHA AR AL, B SR CD4 " CD25 " Foxp3 ™ T 40K W 425 (P <0.05) 5 1 pg/ml Tal {23 & i 35 PBMCs 43
IL-1B  TNF-t, 10 pg/ml {2 B % 8 35 PBMCs 43304 TL-6 (P <0.05) , fi ¢ 5 JE 3 PBMCs 4310 4 M R 1% A8 AL AR W] i (P >
0.05), &5 Tal RSN 8 & PBMCs, $2/2 CD4 " CD25 " Foxp3 " Treg i ML HE/KF-, 1 BEXS g £ 35 i S 732
A RN o
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Effect of thymosin ol on percentage of T-lymphocyte subsets in in vitro peripheral

blood mononuclear cells from gastric cancer patients

Yang Xia'*, Qian Feng’* , Liu Kaijun', He Haiyang', Lan Yuanzhi’, Tian Yi', Fu Xiaolan', Li Jian', Zhang Ji',
Shen Zigang', Li Jintao', Wu Yuzhang' (' Institute of Immunology, College of Basic Medical Sciences, *Department of General
Surgery, Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[Abstract ] Objective To investigate the effect of thymosin a1l (Tal) on cellular immune function in
gastric cancer patients through observing its treatment on the differentiation of T-lymphocyte subsets from
screened peripheral blood mononuclear cells (PBMCs). Methods PBMCs were obtained by centrifugation of
blood samples from 18 healthy subjects and 32 patients with gastric cancer, and then cultured in the presence of
culture medium with addition of Tal at 50, 10 and 1 pg/ml for 2 d. T lymphocyte subsets (such as CD4 ",
CD8" and CD4" CD25" Foxp3 ™ T cells) and Th1/Th2 multiplex cytokines were detected by flow cytometry
(FCM). Results After PBMCs isolated from healthy people and patients were incubated with or without Tal ,
there was no significant change in percentage of CD4", CD8" peripheral lymphocyte subsets and ratio of
CD4 " /CD8 . There was no obvious change in the percentage of CD4 * CD25 " Foxp3 * T lymphocyte subsets in
the normal control, but a significant increase was observed in the cells from patients with gastric cancer after
treatment (P <0.05). Tal at 1 pwg/ml induced the secretions of IL-13 and TNF-a in PBMCs from patients
with respect to PBS treated cells, and 10 pg/ml of Tal increased the secretion of IL-6 in patient PBMCs.
However, Tal had no such effect on multiplex cytokines in PBMCs from healthy people. Conclusion Tal
increases the percentage of CD4 " CD25 " Foxp3 ™ Treg cells in PBMCs from gastric cancer patients, and it may
increase risk of patients for tumor immunotolerance.
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SR I PRATEFE IE2E AR I PRAR B S BE o A1k T
ZHfifl (regulatory T cells, Treg) o] LA 115 155 H &
o AE TR SR N A N S e R A7, FE A H B
Gepe ks & Ak kAR H BRI, T I e T
% i 96 e L B0 00 e A e A g, DA AR A R A=
K20 Bge s SR o Se A 4y Treg 40 i %5 W 5
W%, A H B3I 5 R o S EAR DG, S IR IS
EAAHIC, WEIE Treg 40 ML HE ) 2246 T 259
YU BA LS HME ., Tol 765 B35 M
I H R R, HOOE B g AR s D BRI R e A TR
AMFSE . PRI, Tod X5 15 987 A8 5 A ) i ik E28 240 6 ST
AR RE A L 43 U 240 i DR 135 A28 Ak B A 58 6 TR &R
Tol XTI B35 S DI RE A2 i A7 BE 200 S, L,
AL I Tal PRAN IR 37 B g R 2 R e A
# PBMCs , iz FH9 2 200 B A A 00 b L 448 Bt SI7 A5 L 451 K
53U Thl/Th2 AR 53 #2816, 73 B Tod X i &
HAPETRE IR TR B2 e, A G IR AT Tad 36
7 B R RIS R

1 SRS E

L1 — 4

T X4 2008 4F 10 H 2= 2009 4 10 A LA} 32 4 E
B 2R E2, HohE 14 4, 40 18 4, P (46. 4 =
10.9) 4, 18 flfaEE F I3 S Fe B iRk R AR K 1 TSRk i
HLLRKAREARE, A5 9 Fl, 209 B, FI(43.4 =
13.0) %, B EH SEH AR P EER G20 T 6
¥ (P>0.05),
1.2 BB EZRA

12,1 {44 FACSCalibur 37 2 40 1A% 3 22 [ BD 48 &) 7
6:]'10
1.2.2 A W BB ol ( H3RA, 56 EFEAE LA ) kT 20

MBS W (R A ), M2 (R AR,
RPMI1640 35571 ( Gebico A W) ), i 2R Ui ( R EHE TBD 24 H]) ,
H#&# ( Invitrogen /A ] ) ,CD4" . CD8 " [CD25 " | Foxp3 ™ K /NER
[F] 8%} HE (eBioscience 2N ] ) , A Thl/Th2 2[R~ 24 T 7
£ (Bender A7)

1.3 Fi&%

1.3.1 PBMCs 7peiMdfige BRERE L 8 R W HRE
SRR 10 ml I 2 PUEE, SFRFR A BAR K AR R, 43 e
AE 3 ml kLA B WY 25048 P, 1 500 v/ min #0215 min,
WSS — 2 PR Mk A2 . RPMI1640 35 37 1158 i 24
JHL 1Y, A2 ml ZTAN AR U 2 R A% 2 min, RPMI1640 1557
TRBERANN 3 ¥, FH4% 10% Jia 4 13 RPMI1640 1533 i 15 6
B R Ad R B R PBMCs ¥R /40 51 ZE 1 x 10°/ml, 200 wl/fL
JA 96 LA, B RRIK el #5010 1 pg/ml AL, PBS fig ]
PEXTHR, T 37 °C,5% CO, 3G F-AfIEFR 2 d,

1.3.2 JaaniaARs T S Wi gk B o R SR

BEH K% 2 d PBMCs, 300 x g 5.0 5 min, 4 il b7 2 51 A
CD4 *-PECY5.5 ,CD8 *-FITC ,CD25 * -PE & Foxp3 *-APC B4,
[ #4 §, 1gG2b-PECY5. 5 IgG2a-FITC IgG1-PE IgG1-APC Hi {4k
M BRI R0 45 B 4% eBioscience 2N W MR AL A I AT, R
UM . 13 ] CELL-QUEST #4348 4) 4K 10 000 4~41
M, PRI SER R T X 4 T 40 B S 3, 3RAS HE o L &
o, Giih CD4™ (CD8 ™ T 4HMi/KF-Jz CD4 ™ /CD8 ™ LU {HAR L

PBMCs i 3% 724 I 1 , ¥ Bender 2\ w48 fiL# 1E oy R
7 Thl [ Th2 20 i BT =S4 B AR | I 42 28 B St iy R ik
TR S AT d s R4 L3 v TL-18 112 [ TL-12(p70) |
IFNy ,TNF-o Fl TNF-B Th1 ZYZf ffd X L4 f T4 | IL-5 . IL-6 Fl
IL-10 Th2 RI4H A P53 WAE ALK L o
1.4 %tz

Tk L 4% I B L 451 SR B SPSS 11, 5 S 3 AT 45 143
B BAER x5 FROR, B E SRR A EE AN A R E
Tal ZL3R 5 PBS LRI HLHCR ] 2 ZH IG5 HLER « Kl

2 HR

2.1 CD4" CD8'T 4mfier B % 4k,

Tal AN[E#EEZ4 S PBS AP HoAr, fd Bl A\ e B i
PBMCs rft CD4 " T #fijffs & CD4* /CD8 * &7 /K3, CD8 * T 41 jits
WK ERAHB(P>0.05), L& 1,

F1 FERE Tal FMRIHBREEERBESRE PBMCs
BT BT (v +5)
it [ B PBMCs(n =18) B E PBMCs (n=32)
CM* (%) CD8*(%) CD4*/CD8* C4*(%) CD8*(%) CD4*/CD8*
Tal AbFEZH
I pg/ml 4530 +2.64 21.95+1.14  2.06
10 pg/ml 44.99 £2.47 19.12+1.13 2.35
30 peg/ml 41.60 £0.83 19.67 +2.64  2.11
PBS 4b¥ZH 42.13 £2.86  21.95 +0.09 1.92

ikl

43.23+1.21 20.06+1.61  2.16
40.95+1.66 20.98+0.79  1.95
42.59+0.81 20.%4+0.84  2.03
40.54 £0.01 21.%4+0.13  1.85

2.2 CD47CD25 " Foxp3 * Treg %m it ¢ E 4L

AIFHeE Tad XFHgRE A JE# CD4 " CD25 * Foxp3 * Treg 41
WHEEALZE R R E (P >0.05); 5 PBS 4 B4 [ 4K, 10,
50 pg/ml Tal PRSI 57 B 466 2B 5 PBMCs {42 % CD4”
CD25 * Foxp3 " Treg #liffiKF-(P <0.05) , ULIE 1,

251, PBMCs

[ ] PBMCs
2.0-

a
a
<
1.5-
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&
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) ] 1
O pps

1 pg/ml Tal 10 pg/ml Tal 50 pg/ml Tal
a:P <0.05,%5 PBS 4 2 41 k4%
E1 Tol fEsbhlisiiEE AR B EAE PBMCs CD4* CD25*
Foxp3 * Treg #ARaF ¥ Lk %
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R2 TRIRE T #ForrIEERBEEERBEEE PBMCs 50 Thl RU4RE T (pg/ml,x =)

{dt5E B2 % PBMCs(n = 18)
217

B PBMCs (n=32)

IFNvy IL-18 TNF-a IFNvy IL-18 TNF-a
Tal ZbHZH
1 pg/ml 5803.9 £4251.6 460.2 £70. 1 449.2 +358.8 180.9 £109.3 3287.7+1433.1¢ 1357.4 £554.9 @
10 pg/ml 6512.1+£4972.6 512.9 £78.6 625.3 £500. 1 235.1£141.9 2 009.9 £876.6 156.5 £63.1
50 wg/ml 6127.1 +£4 681.2 368.1 +£56.7 481.9 £382. 1 211.9 +128.0 2004.9 +883.7 145.1 +59.4
PBS 4b3iZH 7 676.6 £2 605. 1 557.8 £86. 1 537.8 £258.2 157.7 £67.4 1.899.3 £820.1 212.5 +£188.7

a:P<0.05,%5 PBS 4 78 20 )b 4%

2.3 Thl/Th2 & fm A F L4k

Th Y8 A R 45 SR 2 W], Toel AN ] e J32 b 30 i e N
PBMCs 4Hififd, 533 TFNy  IL-18 & TNF-o 4 it Al F 7K °F- 55 PBS
A FEAH AR AR B B (P >0.05) o Tod AS[R]v BE Ak 34 15 96 22
& PBMCs Z/ig, 53 IFNy 4R T /K75 PBS 4b BEAH LL A%
AR (P >0.05), | wg/ml Tal HHEE3 5 H#% PBMCs
5 PBS ¥R AL, fiE i TL-18 & TNF-a 4334 (P <0.05) 510,
50 pg/ml ¥R BE Tl b PR 8 B # PBMCs 40, e F TL-18 K
TNF-o 53 . (P >0.05) . W32, M4, Tal HIR{H
B E# K E B # PBMCs 40 i 23 i TL-2 1L-12 (p70) #
TNF-B Thl BIAHHE K F& E #4508 0 pg/ml, Jo3L AL

Th2 76 240 A R FAG I 45 SR Fe B, Tad AS ) o 52 A B 2 1
3% PBMCs 2, 43 TL-6 J% TL-10 41 il 7K F 5 PBS 4b33
AR (P >0.05) o 10 pg/ml Tal FlEE B &
# PBMCs 5 PBS Zb3#i 4 Ho 3, {2 F TL-6 433k (P <0.05), 1,
50 pg/ml ¥RBE Tal AFRARFL R (P >0.05), Tal ANFEHK
FEAb PR g 8 E PBMCs 4R A, 43 TL-10 4A Rl ¥ /K75 PBS
S PR L BRI (P >0.05) . L3 3, b, Tal JiliK
i 531 IL-4 1 IL-5 Th2 BUZHME R 7, % 58RO pg/ml,
AR

K3 ARKE Tol EIMRIMERBEERBEEE PBMCs 573
Th2 B HEEFHEEK (py/ml, 5 +5)
{ilHE 1 JE PBMCs (n =18) HRER PBMCs(n =32)
116 1L-10 16 11-10

]

Tou AbFEZH
1 wg/ml 8328.3+8276.3 213.8+75.2 8224.2+8803.7 H.8+5.9
10 pg/ml 11444.8 +6409.1  207.3+72.8 20525.1+11 967.7* 180.8 +11.6
50 pg/ml 8989.2+5030.2 157.1+55.2 15735.5+13 812.5 178.1+11.3
PBS ZbFEZ] 10 033.1 £9969.9  264.5+£92.9 10926.2+8 706.8  163.5+10.7

a:P<0.05,%5 PBS 4 2228 rb4c

3 iFig

FgE Y Fe A, Tad FEd IR | I s M 2% T %
A 77 THT B RT RERLAR R FEAR LT 5, 5 T 4
REGEIRA0HL ( DC) 534k 55 s, 12 3 40 g B 7 TL-2
IL-3 [ IL-6 . IL-7 \IL-10 IL-12 . IL-13 . IL-15 . I1L-17 . IFN-«a
S TEN-y 1 53 Wb, 235 8 S5 F0 3 TL-2 3244 35 i 7
TR I 20 B (TIL) (48 Mo 75 PE T 40 B ( eytotoxic T
lymphocyte , CTL) , B UM SC 4 A K13 in T 48 g 47c i
TR 7E5r T K FT & , Tad A2 3 Toll #£3Z{A KK,

iR A S B D G T, BT Ibk B 40 TR bk L 4 e
MHC 1 2853 F3RIK 7RI G g b, T 1l )5 30
TLR9/Myd88 {552 /F DC 4L iEUn e 2 , 9 T
P TIEALE IFN-o/ IFN-y B ARG =
IEAR, To 1 BEIETE DC 4H M I8 7 05| Wil 2, 3- i 4AU Bl
(indoleamine 2, 3-dioxygenase JIDO) B SR 32
AIFFREERFZW, Tal 1 pg/ml {23 H 5w 35 PBMCs
43 W TL-1B ., TNF-a; Tal 10 pg/ml {3 5 5 &8 3%
PBMCs 7ph IL-6, LA, B 9 85 il FE A PBMCs 43
W5 IFNy [IL-2 IL-12( p70) F1 TNF-B Th1 %20 g K T4
Je TIL-4 1 TL-5 Th2 Y2 A PR A8 40 AN BH 5

wEgE R, Tal W7 R B, 1T IR R CD4”
T 21l Je NK 4 L4513, §& & CD4 " /CD8 ™ [ fH, L]
WERERIMEH , P m B I s i i e g ey . A
TSR RFMT, Tl ARSI At e ol JE 2 S S o S
PBMCs, 45 CD4 " T 40 a5 3%  $2 #& CD4*/CD8” [
B, (HZF G245 X, CD8 T 4 X4 Jy 41 i 55
P T 401 (CTL) f CD8 " Treg ZHfifl, CTL 40 fig 2 B AT
A0 I 98 200 3% 1 1) AR A M. AT AR R,
Tal REJEHEIEYEZ T B3 CTLs W5 . CD8 " Treg 4
Jfl 4% A Qa-1-specific CD8* Treg'®' . CD8* CD28
Treg''”' . CD8* CD25* Treg'""™' J% CD8ac® TCRap
Treg 4", 76 i o 8 Pl S e bl /R . 4552
Tal JGJT R %, CD8 ™ T 4 sk >, /3 #r
FTREAY IR & CD8 " HE Treg 4 V. AF 4K H i /-5 24
& CD8 ™ T 40 it Ry /b . ARBFFEH CD8 ™ T 41 i %
DA Bl /D 1 240 ST A 28 0 AE i — 2D 5
Tol (RN e B PBMCs 255 CD4 " T 4 ffl 7K
- AL CD8 ™ T Ak 1 25 SRR B G it 08 L5 3
HRARIE AN, L] A8 9 i A1 2 A A/ i 5 S e = Ak 9
TR EE TS

M AR, Tal %F [ i HL-60 K562 2 K562/ADM
ANRERR I FE AN H 5 Tal {8850 & B2 1% 5% i [A] &2 0
L AR ITLE R R, Tal FAh R I %
PBMCs, #/% CD4 * CD25 * Foxp3 * Treg 47K -5 Tal
FIEAAAAEA M, Tal I CD4™ CD25 ™ T 41 fifg 7.
#E, Foxp3 " 7KVl 390, Rk B iE Tal BB {2 2F 5 95
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7% CD47 CD25 " Foxp3 * Treg A /K-, 1 & 9 &
A1JE I CD4 * CD25 " Tr 40T, I IV 35 28 3% 4h
Ji1f CD4 " CD25 * Tr 40 Mg A He il B S s F 1, 1138
B, HR R I ARE S JE 5 /N E I CD4 * CD25 * Tr
BN 5, CD4 ¥ CD25 * Tr 40 A5 T 8 96 5 2 o s i
235 SR R R R AR R R O L R R
5% Treg AN M/KF- T, & D RE AL, (259
1RIT )G, Treg AN ALK T B, F2 RN ] Treg 40 il 7K,
REB IR HLIAAT SO R MR 2n i o g 348 B A R4t
PR SR b AT T 308 e s 0 DR 0, 358 T e
SR A KK B, B8 AR A ek IR 200 i 9k e g T AL,
R ATLAA T 588 (4470 b 98 92 7 225 5 b b, 00 ] e 8 52 4
BB Treg 4 MG GH , fff bR Treg 2 A5 T MUK KT it 97
21 11 8 T 52 10 B A 1 v ML AAR BT e 8 4 328 R0 Y
KT,

AHIFELE B Tal fEFERE B E Treg 40 i3
B, $E7m Tad 1] 68X 8 A8 38 0 i g A £ 8 10 o) 5
N, BE R RIE ] Tal BAIRYTT B A E R IHE, A
TF 5% 235 SR S 3 ST 76 A 7K P A R, 7 — s B - m]
L e 5 98 R R S BE T R O, X TR K FH 25 B
—ERFESE X, H Tal X E B EITTRAIFIE, %
e 2 I R IFSE A REAS HH AT S8 YT RS 18 o
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