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Changes in Treg cells and their cytokine production in the peripheral blood of
gastric cancer patients following immunotherapy with DC-CIK cells

Sun Weihong, Wei Xiaofang, Zhao Peng, Li Changyou, Gao Daiqing( Biotherapy Center, Qingdao Center Hospital,
Qingdao 266042 , Shandong , China )

[ Abstract ] Objective:To assess changes in the proportion of CD4 * CD25 * FoxP3 ™ regulatory T ( Treg ) cells and their
cytokine production in the peripheral blood of gastric cancer patients after immunotherapy with DC-CIK cells. Methods :
This study enrolled 158 patients with gastric cancer who were admitted to the Biotherapy Center, Qingdao Center Hospital
between April, 2009 and December, 2013. They received immunotherapy with DC-CIK cells for one to four cycles. At the
end of the treatment, peripheral blood was collected. The proportion of Treg cells and levels of Treg cell-derived cytokines
IL-10 and TGF-B1 were assessed by flow cytometry and ELISA respectively. Results: In patients ( n =75 ) who received
more than 3 cycles of immunotherapy, the proportion of Treg cells and levels of IL-10 and TGF-B1 were decreased signifi-
cantly after DC-CIK therapy ( Z = -2.65, -3.21, -3.95, P <0.05). In patients who received less than 2 cycles of
immunotherapy, the proportion of Treg cells and levels of IL-10 and TGF-B1 did not change significantly after treatment
(P>0.05). In patients receiving the same number of cycle of treatment, the proportion of Treg cells and levels of 1L-10
and TGF-B1 were not significantly different between recurrent and non-recurrence cases ( P >0.05 ). Conclusion: Tmmu-
notherapy with DC-CIK cells for =3 cycles may significantly decrease the proportion of Treg cells and their cytokine levels
in the peripheral blood. In the patients receiving treatment for the same number of cycles, recurrence has not effect on the
proportion of Treg cells.
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BRI R G 2 K W IR, 76 K b X
B o FARYIGRH B slA A Bl b7 R 2 B iR
T BT AH T IR 00 e A R AR X AR
S BAEIG IR AR #5552 BR . DC 72155 R e 5
PE T 40 07 225 RN AL 3 3l e e V6 7 T e E AR
R 4 7 AR Y R 45 C cytokin-induced kil-
ler, CIK )ZH ffi e 8 = 40 A 224 i 1 07 =X 0 o ik Jgg 4
o FEARPAMIFSE A RIS - EESE, B DC-CIK
T PN R BT P g8 7 225 B 8 s il g AR 4
Treg 40 L4306 TL-10 F1 TGF-B1 A R b 3 il 42
RELHML, B7 1k 1 B S e e AP i ik B R 24, A
ST . AL R R T T & Treg 41
JH AT S b v A S T A0 i Y kR T Y A
I, AR Treg A= R 3455 4T IR e 222 1) 71 22 2514 Fn
FB. HETA XM SR i6 97 BIRITIT XS Treg
IFZI AT 2 . ARBIFGE MER DC-CIK s ia
YT B AR A 1R I Treg 20 M K JCAH O 20
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1.1 E&K5)

RPMI-1640( PAA ) .thGM-CSF ¥y [ & 155 %
W) TR Ay A BR A\, thIL-4( Miltenyi Biotec )
rhIL-2 304 B L 7R SR i 25\ A B2 7], PE Mouse an-
ti-Human FoxPro3( BD Pharmingen ) ,FITC Mouse an-
ti-Human CD4( BD Pharmingen ) ,APC Mouse anti-Hu-
man CD25( BD Pharmingen ). IL-10 , TGF-B1 #5 il iz
R & H i AR ERH A PR A, IFN-y .CD3 1
SEREGUALIIA F 3L R&D A H],

1.2 BFZ %

BEFE 2000 4F 4 F % 2013 4F 12 A R Be s R
AR ORI B RS B 158 ). i ik
PR C1OAFRS 18 2 DAL 5( 2 ) B S B 5(3)
FARDIER I A g s (4 )32 A= Wik J7 i W . 5%
RS R o HEBRARE (1 )A ™ HC RS , (45
UTIN RO IUREZE SRR O ) iy ™ B O R
WA AR E RO ZOR A5 5 (2 ) E AT E TR
4235 5( 3 )BT SEAE SE  H a5 (4 ) ™ R I B
A ™ B MR D REAN 445 (5 )45 JF H A i 7
AR E . PR BB 1,
1.3 DC-CIK #9#) & B 3877 7 &

FLRIATT J7 %62 BB B 0 SCR R AT 10
BRIV SR FH B RAIL R A S8 37 A1 J] B R A i, 1 2
SERITTIE RN S RE 3R . DC ORI CIK B35 245 8

FUCAE [ %y« 45 LF 19 DC A3 2 34y, —#84r 5
CIK JBA AR A 1500 U/ml IL2 F1 1% HEAK
A PRER K R 3 A K [ B AR P 55—
DC A 1.5 ml A FRER K TR AT, B T v A NE B 4 ik
ELgh, 752 RNER Lkl 3 ~5 By —
A~ DC-CIK RPERITIT R . REEIRITHTRIRIT IS 12
JE B AN K L 2 A — BRI Treg 40, 55—
BELOJE - 80 °C URAF1 il 40 ffd X 1L-10 #1 TGF-
Bl ZUIRITHYBE RMERIG —KIGITfE 12 A/
kA, B ARG % DC-CIK % iRI7 I 12 4
DAL 3 A AR ARG DN 7 B e Ak 2 2 2 A I
AT UL P e L BEE SR BN B R . B R ETE
SLAG TG B2 D iR &2 % 22 B Al AN A i 1
Kio A I PRI IR 7 Y S A B AR R 23 51 25 W A it
e, I 5 B E S R

F1 AEFEEBENIERER n)
Tab.1 Clinical characteristics of patients with different

treatment cycles ( n )

Feature =3 cycles <2 cycles P
Age( t/a) 66.14 £11.47 64.25+11.34 0.54
Gender
Male 44 45 0.57
Female 31 38

Differentiation
Well 8 10 0.96
Moderate 32 35
Poor 35 38

TNM stages
.1 30 35 0.78
m.v 45 48

Tumor invasion
T1-T2 31 42 0.24
T3-T4 44 41

Lymphatic metastasis
Negative 38 45 0.66
Positive 37 38

1.4 AKXz R&4&N DC-CIK RE 57424857 % §
& R )G BN s Treg 29 LI R0 vl

B 100 pl #k I, S CD4-FITC il CD25-APC
FTEREDIRLS 20 wl, IR A BEOEIEE 15 min, F 0
A 2 ml ZE40 I ZAR I, IR 515 REEIEE 10 min, fill 2
ml PBS Y% 1 K, FHIA FoxP3 Buffer A 2 ml, T
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A ZVEEE 30 min, Stain Buffer 2 ml $E% 1 IR, K5
A 0.5 ml FoxP3 Buffer C, E R EHEE 30 min,
Stain Buffer 2 ml YEi%, 5 J5 /Il A FoxP3-PE Hii& 20
wl THEAL Z JE 9 F 30 min, Stain Buffer Y83, 1K
LE400 , PBS H 200 wl #EFT EALKI
1.5 ELISA Z4& 0 R B 57 423 § J& RS % % Treg
mfeAR % B F 1L-10 F= TGF-B1 & ik 69 %vh

ELISA #4500 ifiL %5 H TL-10 A1l TGF-B1 f) F ik
IRV, S50 A% 42 B Gl B A T A
1.6 %itzam

FKHISPSS 19.0 et ft it E B L. v +5 £
7N, 45 A TR HE %R H Mann-Whitney w K355, V8 97 B
Jo b3 2% H Wilcoxon BCXT ¢ £ 5, UL P < 0. 05 B{
P<0.01 R ERARITFE L,

R

R 7 A2 AT Treg 28 it B A8 % B T 89 % ¥R

2 &

2.1

R 25 1 % 2 ) R IRYTET, =3 ST FR M
<2 J7 41 Z 0] Treg 4H Jf i % \IL-10 I TGF-B1
KR TG T 22 5% 0 IRYT 12 R, =3 J7
2, 5IRI7 AT L, Treg 40 M 4% % | IL-10 1 TGF-
Bl /KPR TR, <2 P B4, 5iRITHT L
B Treg 40 AH KL \1L-10 A1 TGF-B1 K4 F K&,
BIRGE = E X.

2.2 DC-CIK %978 K5 KA KX EH Treg M he
BA Xk B T Ak K0 a

K g (32 3) Won, 75 6 B AR5 %%
DC-CIK Sy iRyy =3 Sy A B &, 19 I E &,
56 4k 15 JCRIR 2S5 7F 83 4% Z IR )T <2
S REA B b, 37 A K46 B 4E R TOIRIR A
e ERARIT A W BT HE REMARE
KA Treg A MM %% S 1L-10 F1 TGF-B1 7KF- T
BEEER

%2 DC-CIK RET#24 Treg 400K 18 5% 4 i F 7k
Tab.2 Levels of Treg cells and cytokines in different cycles of DC-CIK groups

Cytokine ( py/ng * L")

Group n Treg cells ( % )
IL-10 TGF-B1

=3 cycles 75

Pre-treatment 7.31+4.45 100.01 +40.87 120.56 +61.32

Post-treatment 4.95+3.51" 83.21 +£28.56" " 90.29 +34. 11"~
<2 cycles 83

Pre-treatment 6.83 +1.51 101. 88 +40.22 115.43 £51.45

Post-treatment 6.12+1.33 98.10 +37.45 109.66 +42.79

"P<0.05," " P<0.0l vs pre-treatment

#F3 BEDC-CIKBIFEEAERELEE Treg @Il R BXEFKFEHNTL

Tab. 3 Levels of Treg cells and cytokines in patients with recurrence or no-recurrence after DC-CIK treatment

Treg cells ( % )

IL-10( p,/ng - L")

TGF-B1( py/ng - L™")

Group n
Pre-treatment Post-treatment ~ Pre-treatment Post-treatment Pre-treatment Post-treatment

=3 cycles 75
Recurrence 19 7.28 £1.21 5.33 +1.78"* 114.11 £41.22 85.00 +£25.12" 122.65 £50.34 92.68 +41.58"

7.53+1.40 5.01 £0.54""

Non-recurrence 56
<2 cycles 83
7.18+1.97 7.07 +2.54

Recurrence 37

6.92+1.90 6.81 +£1.85

Non-recurrence 46

108.63 +40.55 80.21 +20.14""

117.32 £50.21 100.24 +38.65

115.47 £48.25 98.98 £47.36

118.72 +49.50 89.54 +40.79"

133.64 +£56.88 117.87 £50.10

130.25 £53.46 115.49 +51.26

"P<0.05, ""P<0.01 vs pre-treatment
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2.3 RARFAENSFRELEILEN YA
FLAGF R PEAE R 25 5 ( 3% 4) WoR 75 s
ARG =3 J7FE DC-CIK S8 ia it i, 19
B2 K, 56 W 4EFETCRARA( B kR K 25.33 % );
TE 83 il 3% <2 ST B APEIR T, 37 Bl K& 46
BILERS TR LR H 44.58 % ). Z5RFH,
=3 TR ORI AT <2 JP AR P <0.05 ),

*4 AEEFITEMEEZRNAZN n)

Tab. 4 Impact of different cycles on recurrence rate ( n )

Recurrence
Group Recurrence Non-recurrence Total
rate( % )
=3 cycles 19 56 75 25.33*
<2 cycles 37 46 83 44.58
Total 56 102 158 35.44

"P<0.05 vs < 2 cycles

3 4F i

FARREEIRT M EEFR, RERJUEFAR
T AW B B ARG 1 4F 12 R RAKIRR
Bo WFFE R R R A S e R A B i 2
TR0 e FEE RS, Treg 4 230 1) B 738 1) =2 LA 7
Tz — , HAE R R B A B e b 2 5 T g
kA% P AL VA T Ik E 4 A T R e R
20 ) i T E R R TR %, AT AR R,
CD4* CD25" FoxP3 " Treg 20 g A4 i i A1 36 PEFEAS
[e ) e I R N . Bl AR SR R
HHME L Treg 4 A 4 4555 5 o988 19 43 300 R0 i 98 A
BPIHISE, NK 2 HT iR A 5 00 40 M # 7E H ( AD-
CC)RIEA BTN 2 VEF . Treg ANMfLRETR )
T NK 418 ADCC 2" LA T s i
RS . AWFIE LB, B A B FH R EEIRIT R
Treg 20 B AT ZCRIAH 1 20 A B 77K SF- B 8 i FIR 97 e
( =3 97RE4), i H Treg 40— EH A T = /KE#,
HA BRI BT R

DA RS2 WoR , 78 S50 s A R R B0 3
PR30 A B0 T P UIARTE bR Treg 4L ¢, 1 bR B
fIK Treg 4MJI, BEAS IG5 B MR Go 28 2% . CIK 41 ffd
e PR35 5 08 2 0 200 L, R A AR S b S 1
JEAIML., DC J& T 40 AN NK 40 5 i a9 % £k 40 il
O A IR PR B 58> IE 52, DC-CIK 41 i 3697 fE 2 5
SRE PR GRE ) BRI INER B kL R R &2
R, KRR EI, B2 B =3 J7 R4 ) 40 G i
IBIT IR , Treg 20 AR AH 5 20 At P -7 /K S 01 b

1%, I & & R AR . (HIE 2 UGRIT A B R
B Treg ANMIAKE I A WK 2367 AT K P AT 4
FEFEARAKOT ), Ud B 52 i g 42 2 i IR R 42 2%, IR
i — AR R PTRERE , BB Treg 40 AN J& 52 1R
s &2 (e — DRV 26, A R 40 i B B CD4T 4y
Pk M T MM TP AL T2 R AR 1 BRIk
25 HAt R 2 AT RE AR 2 5 M0 25 b Rg 14 % R 5560

AR5 RE G IR YT R B IR R 2%
BAEANSE, Liu 25 I RAF ST & B, % CIK 3897
B 7 AR AS [R5 AT R B R E AN TR] ),
BEMAEH BT 7 AU REN A . Wang
SEOWESE 552 =2 YT RE DC-CIK 34T 1Y i I
B, PR B LR N R L T 1 AT R
RITHRH . AR, 52 =3 N7 DC-CIK
BT BB NE KR BAR T2 <2 ITRIEBE.

AT BN, 2R RPEIRTT ReA BUEAIK Treg 4l
LIRS 200 DR A e kK, AR RS B9 B %, (H
Treg AN AIRFEARIF A RESE A0 LR B & . e g
JERT ARG IR o B iR T IR S %
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