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(# E] BH: HiT B8R SNE 8B 4l (PBMCs) H1f) CD4 " CD25 " T 4 ffd & 41 58 &% X CD4
CD25 " T 4SRN, Fik: DARBEREME B 7k (MACS) 433k i B ¥ /B S0 R B2 S B 40 M i CD4 "
CD25°T J CD4*CD25 " T 4liffa)5 , F ot =40 B S50 Hr 4 B Fy 2 BE 23 07 s B LA/NERE A CD3 Bt /MR CD28
¥H % th IL -2 4 RILHIEE 7, L5 CD4* CD25 T 43k iE 35/t , CD4* CD25 * T i Xt CD4* CD25 ™ T 41
HEFHRINHIBNL . Z5R: (1) k5 R A K& B iE £ H PBMC 1 CD47 CD25" T 42k 4370 83.8% +
1.84% 84.13% +2.77% ,FiZH L, TEZEE SR (P>0.05);(2) £ MACS A% FEEEMIBA S5 EREH CD4”
CD25* T 4ABIE 1143 31K 98. 52% +0.72% .97.80% +0.95% ,FEH I, TBEER(P>0.05);(3) Lt 2 EE
SRR BEAE R CD4" CD25 " T ¥ R AH B IMHI B n 4 T 400 CD4™ CD25™ T 4 fa Y35 58, & CD4”*
CD25 ™ T 25 A3 m , 33 400 1 384 5 P BB ) o AE 38 L 24 CD4 " CD25 *: CD4 * CD25 ™ T 3 10 1B, M il e e K3k
3 50% . 51 : MACS 43-HE¥k RBAK 7318 ) & 2 BE S 3% 77/ CD4 ™ CD25 ™ T 4l , 4336/ CD4 " CD25 " T 4 AE (RS
ARAM I CD4 " CD25 ™ T 4HMIIE5E , X PPl HIsn 2 — e BB LR R o
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Proliferation of CD4* CD25" T cells from PBMCs of the gastric cancer
patients and inhibitory effect on CD4 * CD25~ T cells in vitro
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[ABSTRACT] AIM: To investigate the proliferation of CD4 * CD25 " T cells from PBMCs of the gastric cancer pa-
tients and the inhibitory effect on CD4* CD25~ T cells in vitro. METHODS: Magnetic activated cell sorting ( MACS)
method was used to separate CD4* CD25 " T and CD4 * CD25 ™ T cells from peripheral blood monocytic lymphocytes in the
gastric cancer patients, and then the purity and activity of CD4 * CD25* T cells were analyzed with flow cytometer. After
stimulated with anti — CD3 Ab, anti — CD28 Ab and rh IL =2, CD4 * CD25~ and CD4* CD25" T cells were cocultured.
The inhibitory effect of CD4 * CD25* T on CD4 * CD25 " T cells was assayed by [*H] thymidine proliferation experiment.
RESULTS: (1) After sorting, CD4*CD25" T cells purity in healthy control and gastric cancer patients were 83.80% =+
1.84% and 84.13% +2.77% , respectively. No significant difference between the two groups (P >0.05) was observed.
(2) The activity of CD4* CD25* and CD4* CD25~ T cells in healthy control and the gastric cancer patients after sorting
were 98.52% +0.72% and 97.80% +0.95% . There was no significantly difference between the two groups (P >0.05).
(3) CD47CD25" T cells obviously inhibited the CD4 * CD25 ™ T cell proliferation in vitro. The inhibition achieved to maxi-
mum in coculture of CD4 * CD25 * T cells together with CD4 * CD25 ™ T cells (ratio of 1: 1). CONCLUSION:; The MACS
system can effectively isolate CD4 * CD25* and CD4 * CD25 ™ T cells. After sorting, CD4 " CD25* T cells obviously inhibit
the proliferation of CD4 * CD25 ™~ T cells in vitro and the inhibitory effect display an effect — target ratio relationship.
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YER XM B AE T A2 T AT & E, CD4”
CD25 * Tr 21 it 57 4o y5 0 R F0 50 8 410 1 14 P K Th
RERHE . HAE TR R IR SR B IL -2 (58
2030 8 [ A b sl AT Y PR BT CD3 Bt DL S 4t CD3
HyT, br CD28 g i Bk & 1F I 2 o M B RS
CD4 " CD25 " Treg Ky Sz Ml e R BUAE L T 441
JEAZK (T cell antigen receptor, TCR) 45 f) {5 5
WG eI CD4 ™ 1 CD8 + T 40 M 1)7E AL FIHG 7 .

CD4 * CD25 * Tr 4 ffd °] B 238 1 40 ff 22 18] 1 B
et ity J7 2R 1 1 H B 40 B i) S % T B, CD4
CD25 * Tr JL-F-4] B8 BTA R 1 BT A S5 K i Fige
RIVRIER N, BN R RIS NIEF R B R EE
) B e T 4, 2 B R 1 e B A R b R AR E AR
o

FEIEH NWSNEIM K CDA™ T L4 H 5% -
10% Hy 4 R SR Rk CD25 431 ARIEA IR W 2
Bk, BB R E SN EMA CDA' T 4IRA
4.58% —49.29% (19.40% +8.76% ) & % ik CD25
3o ASSEI FH e S G M 43 3 77 1 (magnetic acti-
vated cell sorting, MACS) #lifk i & 1§ 1 FISh BE B9
CD4 " CD25 " Tr 40 MU #f I AT B € J5 , R S WL 2%
CD4 " CD25* T #lHa%t CD4 * CD25 ~ T 41 ffa 3 5 (1) 5%
W, $UERTT CD4 " CD25 " Tr 40 fi 75 B 98 &K A I /T
REMLHI

7 B M F &

1 %

L1 % ¥AHZBESRTARREIESLK E B
REBE ERTAREF AR AT ST, 75 6k E
LR 55 — BR B K Hp Ll oK S B g B v O,
35 4], o B4 ], M 1 B4R 42 -62 B OF
¥1(50.0 +£6.5) & ; IEH X RRAL S 4], 358 M, 0% 22
-24 & B LR R AR IE 3 A R R, B
B Ifit £ 2 50 - 100 mL,

1.2 FZF%iXA CD4* CD25" regulatory T cell
isolation kit( & [E Miltenyi Biotec /&) EATEEPT A
CD28 HifA& (€ R&D /A H]) .LEAF™4fifk#i A\ CD3
Pifk (£ E Biolegend A F]) EHANIL -2(EH
Peprotech EC /A &]) . [ H 2% —°H ] Jig iR % ng 4% 4
(TdR) (F EPRIBt L ZEAF KA F) .RPMI -
1640( 3£ [ Gibco A H]) \0.4% & Wik G4 . AW E
M B W(1.077, LB EEEYSREBERA
") RERRIOICER (FITC) fnicHi A CD4 Hipfk K
BLLE H (PE) frichi A CD25 HiifAk (3 H Biolegend
AH]) (FITC #5332/ R 1gG [RIEIXT IR & PE ARic /) B
IgG [F]ZY%} R (S€ E Biolegend AH] ) o
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2 F/iE

2.1 SPRAREANBmBG RS HMEER KL
BIRGADIEE, LA RPMI - 1640 F B IE FE MR AT, WHK
AWEHE B E T E.OE D, B HisE s A&
Jok I P A T BE S e i T o B B AR
FRERMAE . 2 000 r/min .0 20 min, B.0 58
Wk 3 2, S REE NIRRT RS F R, I
A7 —E, A RZEEF RPMI - 1640, F45H1RE
47,2 000 r/min B5.0> 10 min, 3 BV, A L4003
W TSRS, BB 2 5 min J5 , A MACS buffer $%
PR ,1 800 r/min E.0» 10 min,200 H A4S UE M g
.

2.2 G mEizko ik (MACS) 4% CD4*CD25"T
20 fie,

O R %E 408 PBMCs, 41 il 31 %%, 1 000
r/min Z.0> 10 min, % FE, LA 107 cells/90 pL MACS
buffer H ) EE B 40, LA 107 cells/10 pL HBilfin A4 9
- ZMHUKIR &Y (A CD8, CD14, CDI6,
CD19, CD36, CD56, CD123, TCR, Glycophorin A) ,
FEAMES] 4 -8 CHEE 10 min, L) 107 cells/20 pL H
AN A anti - biotin microbeads, FE/3rEAS], I HE ,4 -
8 CHEE 15 min, fil 1 - 2 mL MACS buffer £,
1 000 r/min &.» 10 min(4 -8 C), 35 LiE, 500 pL
SR E RN, 2 mL SRR LD (large - scale
deplete) 7B AL, KA HMIERIEALE L, BL2 x1
mL MACS Z2 Wi et , IR VIR o

QFFERESE KB TEBOBES L, 1 000 r/min 2§
210 min, Z5_E¥,90 w. MACS ZE by A1 , A
A CD25 microbeads 10 uL,{E%), 4 -8 CHH
15 min, il 10 - 20 % {& F1 MACS 2 vh ¥, Uk %,
1 000 r/min &.(» 10 min, 3 F1E,500 wL MACS ZZ
WRE R ,500 wL MACS 2% iR iE MS 43 B4,
WA BB AR 1,3 X500 wL MACS 2% #hifk
VAR, BT ETIESE |, in 1 mL MACS 0T
MS( mini — separation ) 7} B A |, R a4 H 15 2, W 4E
Ve

2.3 @mpeEAxkw LLO0.4% & By ik gy o s ot
TG B A58, 23 51 B 2 TR 4 BB VA 1
% 0.4% S EEW, MRS S min J5, 55K, 15 4
AN 5, T FE T 40 Bl 44 B €5, 3145 200 >4
Jil, B HE R L R

2.4 CD4*CD25"T #gfgst CD4* CD25 " T 4 etk sk
¥aeg®ea  A/NEPIA CD3 Bfi (OKT,5 mg/L)
4 C B funk 96 fLIA K E5 574k, PBS %t 3 i, A5
AL & A B B 4r BS R CD4T CD25° T 41 g
5x10° 4>, /NE BT A CD28 B4 5 mg/L K rh IL -2
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1 x10* U/L, 4 H8 CD4* CD25*: CD4* CD25 " 1:1,
1:2.1:4 By LBl in AR % H i CD4* CD25 " T 44
M, &A% 3 NMEFL, F 10% FCS RPMI - 1640 1N
BEFERL B FLAEFR 200 plo &EF 37 € .5%CO, ¥
FAEHHEFR 96 h, ZEFEFRAT 12 - 16 h, FLLANA
3.7 x10* Bq [*H] TdR(50 wL) J54k&eisss, /i ZT -
1T 7Y 22 3 20 Jf e R AR M o T BRI A 4E U8 4K |,
ETIET B W INTHE I &, 12 % & 7 Bk mh 51
(counts/min) , B H 3 MEFLE x =5,

2.5 RAH5H

(DA Becton Dikison FACS Calibur 3 = 20 Mg 4 22
B RE & FTOLR WIOLIRE, iz B XTI
FBAPEXT FRIEER B K POLMAEREF 98, gate B
L0 R 0 I B 4 B L AR R A A 10° MR, Tk
SR EELL 4 dot — plot HUS EIGEAE T B FiH AL,
B35t 46 5 — b0 i BRI~ 80 A 4 L
TE FITC - CD4/PE - CD25 W% K it B 18 7]
CD4"CD25 ' T B iy kb 51 : CD4* CD25* T 4B 5
4y = CD4* CD25* T 40 Jfla %/ CD4* T 4§ g 3¢
x 100% ,

@ MACS 4+ ¥ J& W 4 M 26 B (%) =

B *bﬁﬁﬁﬂﬂ@uﬁﬁw%l&ﬁ FRPEATH
G0 RS A ML R

3 GitERE
SLIG TR BIE DL 7 s Bon, Uit R A
SPSS 11. 0 K452 i, #S4HIE LR A ¢ K5 .

# =X

1 RXAR 54T CD4*CD25" T MBELEE

Sy 1EHT B B CD4" CD25 " T 4 M 26 B
20.50% +7.86% ,IE % X HE4H CD4 *CD25 " T 44l
FEH9.28% +1.57% , BiEE#E CDA* CD25* T 41j
SEEFRIEE N A B AR (P <0.05); 45 I1E
HXFFRAH K B R CD4 " CD25 " T 4 Jfd 26 BE 43 531
7 83.80% +1.84% % 84.13% +2.77% , Wi Z AL,
TREZF(P>0.05); EHX AN B ERE
CD4 *CD25 " T 4 ffs 26 B 43 3% J5 38 4 e i 33 W & 7t
E(P<0.01),
2 MACS 4% J5 CD4* CD25* T #Hff1 %% CD4*
CD25~ T 4HRaRIE N DT

4y I R R X B2 I B i CD4” CD25° T
ML IE S7 43 R K 98.52% +0.72% K% 97.25% +
0.84% ,WiEAL, TR EZEZR(P>0.05); 57i/5
fR RN FRZH 2 B s 8 % CD4" CD25 ™ T 4 M J1 73
7 97.80% +0.95% % 98.20% +0.74% , Wit
b, TREEHF(P>0.05),

F1 RALMEKLEE MACS SiERIFA CD4* CD25" T
FRasER R
Tab 1 Comparison of CD4 " CD25 * T cell purity before and after
MACS by FCM (z +s. n=5)

CD4*CD25* T Healthy Gastric cancer

cell purity (% ) control patients
Before MACS 9.28 +1.57 20.50+7.86"
After MACS 83.80 £1.84 84.13 £2.77

* P <0.05 vs heathy control.

F2 MACS 4iE/g A CD4"CD25" T 5 CD4* CD25~
& b B
Tab 2 Comparison of CD4* CD25" T and CD4* CD25~ T cell
activity after MACS(% 5. n=5)

T 44

Cell activity CD4*CD25" T CD4*CD25° T
(%) cell cell
Healthy control 98.52 £0.72 97.80 £0.95
Gastric cancer patients ~ 97.25 +0. 84 98.20 +0.74

3 CD4*CD25*T #Hfax CD4* CD25 T 48 fffak 5p
HEHEBHEIE R

AT LAWEZE S| CD4 " CD25" T /] B B #)1 ] CD4"
CD25™ T 3%, B CD4 " CD25 " T 41 ffa B iy 3 fm,
XA 3G 76 ) B 7 e AHREBG I, 24 CD4 7 CD25 " T
CD4*CD25 T3k 1:1 B, M B H K (F 3); M
CD4*CD25*T:CD4* CD25 T ik 1:2 il 1:4 f45/4
F, B EFE CD4* CD25 " T % CD4* CD25 T 40
T 3 2 v TR BRE (P >0.05)

®3 EBERMNBEASBEEEEARILILGHXEEF CD4”
CD25" T 4115 CD4* CD25~ T ZHAa P Bl R LB
Tab 3  The inhibition rate of CD4 *CD25* T and CD4 *CD25 " T
cell in different coculture ratio(%. % £s. n=5)
CD4*CD25"T: CD4*CD25" T
1:1 1:2 1:4
Healthy control 50.21 +2.26 31.20+9.75 13.02 +0.91
Gastric cancer 52.62+1.11 34.94+2.86"20.90 +1.36""

*P <0.05 vs healthy con-

Group

*P<0.05 vs 1: 1 coculture group;
trol.

5] it

North 4% 8 /N RAK P 726 — BE S se 4 2
RERY T 4B ERE , X BE 4 I S 30 T SR it 52 (A5 0L
RN R HE IE 5 W0 M S, T B B0 4R X #E 4
P P 4 B Y A 46 8 R SR, B & CD4 R CD25
IRIRH T G0HE, W ELIESE ARG BT R R B A e i
HIThRE R M P B IE 2 CD4* CD25 " Tr WA, LI
WERA, & CD4 " CD25 " itk T 40 3% 2, Hlik
of iR P G IR DL BB 2 T VR o 224 P88 440 i o A A 3



NRARPY, B AR TR 2R EE K, J5kA B
TERFREEFTA LR R REA K, 75 R
AR AL R B B3, A1 B R] D CD4 * CD25 ' T
S B PR R, 223 B 4 A 4 B B 1 A O T BF
BB K EFIRE LG MR RILE T 400
S MR HER RS

SRR S s A B R B T A MR R
R EEERUER VRS ERYES S, FESN G
WfERT , 8 ik 5 03R40 % 0 4 B gk % 51 i
W EBLERES s TG A R T HU R 41 B T A fg
S ERA R R R R PIEYS &, H AW
WEYE , NTERES 88, AT (SR 40 A5 LA B

MACS AR 72 LA F] MACS %k \MACS 4 2EE
1 MACS 433E88 B . MACS R 2 5= EHE
S B T R BT AR £ BB PR A I R FL TR, TR Y
50 nm K/, 6 BAEE T AF L, AT AEYIRERR , AR
R4l . 43 J5 0 40 MU S P T 40 M 335 5% R A PN 52
55, B h MACS REBR A2 H 8RN 22 SR 4H 8, >4 4 i 4k
SLIL IRt BV A YR A , T EHLF MACS HR 43
IR Re R R RIF D BB TS MEFNTS J1. eAh, T
MACS TERALAREE K/, BB TR M4k 5
21 A e =X 40 A o BT B B 1, AR S e A
T AT

AR, MACS SRR R IR & B B
B CD4* CD25* T 40} i b ] 43 51 7 9.28% +
1.57% J%20.50% +7.86% , J Bt ' 8 e 3 5 (g e
X RS E I CD4 " CD25 * T 4 ffg fir /5 i L 91 s
Ex5R, BEEE KN CD4" CD25 " T 4 i b 4 B
B TR IR (H 2 Ah A I CD4 " CD25 " T 4iiifg
BT8R B R 8 A 0 S f T o R A AR X AR, W
DHTH -SRI R, LR RIELET
MACS RStk )5 , BB E MR R RE &
4ipE (4> 3k 83.80% + 1.84% K 84.13% =
2.77% ) JelE 1 ¥ITE 97% L4 | CD4* CD25* T 41 ji,
A2 RSP LI TR B, B iE i, Toit CD4”
CD25 * T ZH a4 M E i A i LBl 55 541%, MACS R4t
AT FRATIE SRR 85% WK E AN R Th e 5T 1Y
FE XWEERE MACS RER—MHNUEE A&
R RS

AR LR, EERINLE F, 7] L 3] CD4”
CD25* T 44 #04] CD4* CD25 T £ Jfa 36 58 1 F o
HAFEEMR, B EEK CD4" CD25 ' T 41 i fE 5
fRELEI (1:2 J2 1:4) 54T, %F CD4" CD25 " T 44
PO 5E o ) 2 B 2 v TR B, X R E B
FEEE R CD4" CD25 " T 4iffixf CD4 * CD25 ™ T 4 fifl
R PRI FE R 7 , 2 T HAE VLS T, (55
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WAB5E . B2 ,CD4" CD25 " Tr il B B B
ROiPE T 4Hdn CD4 * CD25 ™ T 41 M3 s RO Rk 7 , 7
HEA —ENSERLGIX R, T H B EESNE M
) CD4 " CD25 " Tr ZIMIAHTER & B E 2 TR
XTHRZH , T H X CD4* CD25 ™ T 4 ffu 58 iy #0 #i 1E
Fd R X B ¥ CD4 " CD25 " Tr 41 i 5% (1R
HEEFRWBIH 1:2 Jo 1:4 B) , XFPER S5 RW
MBEES, VARASEEBEE REME IERIKT
ML T R EEEMER

CD4 " CD25 " Tr Xt WL % F . F ¥ J7 1 1 1
Fd,—77TE CD4 " CD25 " Tr A Bjj 1k B & F Mg
RAE L K B AE TR 3% W R A5 55 — 5 T, CD4”
CD25 " Tr AH 4 il b 410 35 BB 5 5 9 T 40 B ) g , i
TS BUR  & E & . Ik, CD4* CD25 " Tr iy 3L
EEFERRIMBTRERANTR, R EfE— %
H AT A M TR e M B RIR T 7 T T R NS E M
{E[lo,ll] R
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R E VLA B #ME, ELISA X5 & 4 X E ADI 22 7] 7™ i, 18
i EERFAEAREYERAF MK, R A ELX800 £ A 3
FRACINRE , bR S vE AR R HOFE 0. 99 BA L
4 GitFELE

LEAR AR « I (3 £5) R, SPSS 10.0 # {F
SEH AT T =50 q B AR SR T o

5 R

1 HHYRLE EAY D K4 ESS1, 4 Bartlet o’
¥, AT ZE 5o

2 Mm¥ TFiRE
FHMIK TF WERE 1,
F1 FEAME TFIRE
Tab 1 The concentration of plasm TF in various groups (% *s)
Group n TF Hb WBC BPC
(ng/L) (g/L) (x10°/L)  (x10°/L)
A 15 176.9+46.5 146.4+12.3 5.3+1.3 111.2£25.9
B 20 447.7+173.5% 216.0£23.4* 6.0:1.6 79.8£10.6"
C 19 258.4+44.4* 158.4+16.9 6.0x1.4  152.7+76.3
D 20 219.3+£53.6 152.8+16.7 6.2+1.2  140.9+46.4
E 14 285.6+54.5% 162.6+17.5 6.0x1.6 161.0+78.6

AP <0.01 vs other group; *P < 0.01 us control group; *P <0.05 us other
group. A contral group; B; HAPC; C; newcomes( > lyear) ; D: tibetan natives;

E: new comes( < lyear).

3 HEXESH
HAPC 41 TF 5 Hb 2 F4H3%,r=0.608, P<0.01, 51
IMBRHBUR AR, r= -0.862, P<0.01, HE&H5MmA

ARl AN R € P S
W

ABFRER ER HAPC iy TF K P BH THAKH
(P<0.01) ,BJE4H St H 570 T X R B GA TR (P <
0.01), FrABIFEXIS TF 51l /MR 4G X 4, {2 HAPC
4 TF S5i/MUtBE R, SRUAERFERARGT
I3 TF /KP4, HAPC BETHRE N E. TF /R34,
MIRBE IS BIEE AR E RS M N 7, H7E HAPC &
F RN R IR WE — R FBEM H T, T AL AR FDR
B, —THAESFH R MR . DIC %, 7 —J7 H@E i E iR
R/ LR, S BRI AR B, INE LA GR, T BCE TR

¥ et HAPC R4 R J&. B TF WA BIERFARRT
BRI N, AR BRME K BIRUEA TF S 5MENRE
FeHe F, AR JE i ok 3 1 2 L LS AR VA L A TR
WEREY . TF 7 HAPC 3% VR U i 7 358 7T RE {2
FEMEIEAE BB , S HAPC R &, B W] RER LIRS
AR REERTPLE Z —.

TEHURSREA AR IR B, P05 TR WA O R E A — 3K @
id TF S/ B 757 7T LUE 78 HAPC 41, i
AT, MZER & Lt e & R4, P& AR, 3
B TF 7Sk 70 B AC AR B B AT B2 DA 2 o 8 488 AR 4
R E FEBRE R REER B & 42 HAPC B, TF 7] LA & BE I
FOpE, B MARRTRES , ATRERI A e 2t HAPC & /@fE M &xt
HRERIGTTA —ENES, R BAERA T TF %
BT AR BiIh HAPC | %4 B T HAPC [ B B B I 4
BPRZSES , AT LAEE T TF B0 BT IR S5 B9 LA SR T3 TF 19
Fik, BE AT LA 4 IE & i AL B 5 %, R B 1A ) 9 HAPC
KR,

(& % x ®]
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