SIS, K FR R BN T 3 1 kb B H g 4
M B &, JF Houk b 3 3h ik oA 96 O T
TNF-0. MCP-1. IL-6. VCAM-1. MMP-2. MMP-9
[PRIL, $E KB Z B 0] AS H 98 0 I B (1)
TER, ART AS MiRIT. FHH KB ZEMH
AS RIERIVEF L ARAM YT B3, FERIAER
F IR BE B rh W 4 A ) R A 3 B ik 98 R
THIRAE . SR R )& &, AT 3R () £
SE 1 o

KV PR 2 1S N B HAR e 1 B LI AT g X
FEFhk 5-LOX RIE 46| J iyl LTBs &
B/ ERA K. 5-LOX {4k 16 4 DU R 1k
B =0, A EImER IR AS RIAERAE . KIE
IEEY T, AR LTB, 52 — R 2 oh ek
A5 S, e REUR M EE N, A
YU AP T PN R gup, e R e BT A 28 ORE
NEFNRAG I OB IR, R 980 IR B kS B TEORAE A
I PRAFEFEAUESE T AS B3 I Bk e IR 23 ik Fa
SN bk FRY I TR B PR 453 405 N B LR A A TR
SHH . WO Y LA K R T 4R BRI 5-LOX IR
IR . £ AS BE T, G iln ARG R E WALl
RBEHL 5-LOX RIAKF 5 z Jo etk & B BT+
&1, MMP-2 Fll MMP-9 RIE K F Flyd 7K ¥ 4538
M, 5 5-LOX Fis B SARKM, G kg R
PR, ARRE B DL 25 B R R I B A 4
JAEE, A KEM 5-LOX ik, £ 5-LOX 5
AS BEFaE v 5 b R

X EE WARE], KGR GEB I AS IR
AERVRRE, XAER 5 HXT 5-LOX J8E %A1 58 1441
FfL 1% 98 i A SR A AR A G
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FoBel-2 9 kA H N ER BREEAA VST @it 48 h e, BALE 1.6~100 umol-L ™' 58 JF 4049 yT 4m A3 75 9 2. (P<0.05),
BALE 12.5~50 pmol- L™ 3k & 28 A 3T 20, PFP, GraB & CD107a & i ¥l 2 % F 3+ B 40(P<0.05), A% % 3.125~50 umol-L™
WAELA T @it P-ERK1/2 #= Bel-2 ik 2 53 5(P<0.05), A B4R E 3.125~50 pmol-L™' SR ELAA yST fmfestiT 5
SMMC-7721 %m 4 7 M4 5 PR AL R 3G 3R (P<0.05), 10 FM A MBI A yOT MAeIg i, SFAE%4R & vOT miest
B 9% SMMC-7721 %8 ey 745 %%, Hbuh Ta 5 LR yOT %8k @éy PFP, GraB 4= CD107a #) & ik & %4 P-ERK1/2
Fe Bel-2 69 R A X .
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Puerarin Influences the Cytotoxic Activity of y0T Cells Against Liver Cancer Cell Line SMMC-7721

YUAN Tao', ZHU Bingxi*", LIU Junquan’, ZHOU Yu’, LYU Xiaoting’, ZHOU Zhonghai’, CHEN Yonggiang’
(1. Xuzhou Medical College, Xuzhou 221002, China; 2.The Affiliated Hospital of Xuzhou Medical College, Xuzhou 221002, China;
3.97th Hospital of Chinese PLA, Xuzhou 221004, China)

ABSTRACT: OBJECTIVE To explore the effect and mechanism of puerarin on y3T cells and their cytotoxicity on human
liver cancer cell line SMMC-7721. METHODS Amplification ydT cells of human peripheral blood in vitro by using
isopentenylpyrophosphate(IPP). y8T cells were cultured with different concentrations of puerarin in vitro. CCK8 assay was used
to measure the growth curve of y3T cells. The expression of perforin(PFP), Granzyme B(GraB) and CD107a on y3T cells were
detected by FCM. The cytotoxic activity of YT cells to SMMC-7721 cells was detected by lactate dehydrogenase release(LDH).
The expression of phosphorylation of kinasel/2(P-ERK1/2) and Bcl-2 of ydT cells was measured by Western blot. RESULTS
After cultured with puerarin for 48 h, the proliferation rate of human ydT cells increased significantly with puerarin at
concentrations from 1.6 pmol-L™" to 100 pmol-L™'(P<0.05); the expression of GraB, PFP, CD107a and P-ERK1/2, p-AKT of
human y8T cells were significantly higher than that of control group with puerarin at concentrations from 12.5 to
50 pmol-L™'(P<0.05) and 3.125 to 50 pmol-L™'(P<0.05), respectively; the cytotoxic activity of human y8T cells against
SMMC-7721 was remarkably higher than that of the control group with puerarin at concentrations from 3.125 to 50 pmol-L™
(P<0.05). CONCLUSION Puerarin at a certain range of concentration could promote the growth of y3T cells and enhance the
cytotoxic activity of yT cells to SMMC-7721 cells. The possible mechanism may be that puerarin could increase the expression
of PFP, GraB, CDI07a, P-ERK1/2 and Bcl-2.

KEY WORDS: puerarin; y3T cells; liver cancer cell line SMMC-7721; cytotoxic activity

BIRNE ARz —, ERIE A& AN
M. (ARZ)  OlF) - (KREHNH) &
BHeE, BEAMIGER, AE. &2, FHiHik
75 2 I o 55 M3 2% (puerarin) A2 & AR 1) 3 236 M 1% 4
HA#4 R 8-p-D HE MR -4, 7 —3RKE R
B, 273N CaHagOgs 4 FEA 41617 BIAC
RSO AR, BARER B A KR e
DR, RO UIFESE R ROl B, fisk
I PR B A B PR S L RORE S5
B3, yST 40 M MU — R e i, E 2Lk
MHC PR 77 3G BT 5, AT LA 2y i 2 Fl 40 a5 7
PRIV L RN, BN AR I R AL A e
P8 G L G g% 1) — FhARAE B8 T 40, FEHLAR I
PUBYE . PR &5 7 T Ak 4 AR T At
FEMABRREARIMER T AN 6T 40 HT 5
YT ZHARIHAE MR K FRIBMARNL, HiTER
FF N ST 4075 1 e SMMC-7721 40 (1) 52
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mi) e FewT se ML, B AR T HMR ve T 1R
BESLIG AR -
1 M#5FEZ%
1.1 MRS
ATk SMMC-772 1 (FRTUE 56 LB
B Osiin=); BIREGER Sigma AW, #t5:
031M1302V); 7 M FE B R (isopentenylpgmphos-
phate, TPP), RPMI1640 K533, /N I iE W A
Gibco /A #; anti-ySTCR-FITC. anti-GraB-PE %
anti-PFP-PE 3 5 Ebioscience 2 7 ; anti-CD107a-
APC(3:[H BD A7]); CCKS Ril(ZE & RAEME AR
WEFTHT): bt N P-ERK1/2 A1 Bel-2 g BEHuiA
(Cell Signaling Technology, #t*543 %14 0005, 0014).
D-37520 BB O HL(4E E Eppendorf A F]);
CK50-F200 74 {5 8 % 7Bt (18 [ Wilovert 2 #); it
A0 A (e BD AF]); DYY-8C B HL kA
AL AN —AER) )
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1.2 R R AW I

FRECE MR 2 100 mg, JIAEFEHL DMSO 6 mL
BIREIRE, IR, BRI E N 40 mmol - L™
BER, e NG, &R0 3 mL, I B4R,
=20 ‘CLRAE, 8 FHI R FH 45 LU BEVE M R
1.3 A 3T 2 )35 7= A e

R D T AT B 9% I qe e N 4
JE I 20 mL, DAIHR P4 43 B 9 40 0 HE RORY if B A
1% 4H i (peripheral blood mononuclear cell, PBMC),
¥ PBMC IO EAMA F-2(IL-2) /N ILIE AN
IPP (] RPMII640 597 F, BT 75 em® 4 77
M, T 37 C. 5% CO, 895, MR
ARSI FR . IEEREFE 10 d L EE
AR 3R AT 20 B 2 T A A DU R AR DG S 58 o
1.4 FHE4HR SMMC-7721 8597

9 SMMC-7721 41 i Ff RPMI1640 15 773
T 37 C. 5% CO, 5 FRM 9% 2~3 d, Frdiffl
e 6 0L JES Y J 2 1 PR AL WL 2 40 B, 800 r-miin ™!
B0 3 min, #25 EE, PBS WAT, HHEUSH T 925
1.5 CCKS8 iERA R FE B R AN yT 4
A KR

I35 37 10 d (1 yST 4HM AL 5 X 10° 4
FERT 96 FLB, MIANERZE, ZIREES 714 0.8,
1.6, 3.125, 6.25, 12.5, 25, 50, 100, 200, 400,
800 pmol-L™", K WA INZG X R4, AL 5 A
HIL, T 37 C. 5% CO, B F- M h 4k 815 9% 24,
48, 72h Ji, FFLIIAN CCK8 20 uL, 4k4:853% 4 h
JEFEE B, TEERRX 450 nm 40K I A FLIROBAE
(OD), SRIL-FI418 , [FIBF F B4 AR K IG5 2R o ST
21 B 958 K =(0D s:566—OD s )/OD sreas X 100% o
1.6 FCM EAT B AR 251 F 48 h Ji5 yOT A b 7
fLZ (perforin, PFP). Fiki ¥ B(granzyme B, GraB).
CD107a 1RIA

BREEFE 10 d 19 ST GMAREAN 6 FLI, &1L
2mL, MAARFEIREERE, ZWRES 58 0.8,
3.125, 12.5, 50. 200 umol-L™', AN MkAE# 3 4
B, FHFEAIZITIRAL, A PBS Pk 3k,
FEA A 1} 107 -mL ™" o A4 I A R
WE R RPUAE, WE. ks Hng i
ASCREL I 53 #T
1.7 LDH B2 A I &5 AR 2 /E F 48 h J5 ¥ yOT 48
Jf 3t 988 SMMC-7721 41 i A% 45 35 1k

¥kE7: 10 d B9 yST gl 6 FLIR, 4L
R EBAR R 2452 2015 4F 4 H 5 32 555 4 1

2mL, }57E 24 h JEIMAARFEIRENERE, &K
FE 58 0.8, 3.125, 12.5, 50, 200 pmol-L™,
AkaLHEIE 48 h, [FIBSRAINZIXT A . W4 yOT
YIRS 40 R T8 SMMIC-7721 4H g A #E 41
P, K 2R 4 B 4y B EE R 1.2X10%mL A
1.2} 10°-mL™" U B, A0 4 il 5 1 B8 A (3
AL L B=10 1), B 37 'C. 5% CO, B 744
B E 6 h 5, L1500 rrmin~' B0 10 min, Y
£ FIEW . 340 nm P KT 4 H B HT G 2
W IR (A), BRMFEAR 3 NEE . yOT 4
HIARAGTEHE=(A wwn—A wwmme nrea)/ (A mampm o —
A wamenmwin) X 100%. TRMEARSE 3 46, BCF
BIMH .
1.8  Western blot vl & # < /E FH 48 h J5 1] ydT 4Hl
Jitl P-ERK 1/2 £ Bel-2 & H IR ik

B 9% 10 d fh y8T 4A, FRk 1X10"-mL™
MBI, 4 HEERT 6 FLAR, 2 mL-4L7", JIA
BERE, ZIRESHN 0.8, 3.125, 12.5, 50,
200 pmol-L™", [ iF YA JIZG ) IR 20 . 4k 423% 3% 48 h
JEWEE T 40, $REUEE, Ik E. .
HEAE, A 1:500 #ER P-ERK1/2 HifkAl
Bel-2 $iifk, BT 4 CUkIE IR, IMAMRK
“hiwE, A5 BV . H Image J B&
BT A BEAT 23 BT
1.9 %iitJiik

A BUE L X £ 5 %R, KM SPSS 13.0 # {4
BTG A E, A L R R O ZE T
(One-way ANOVA), LA P<0.05 NZE7H Fiit24= Lo
2 #HR
2.1 A yST 4HAE MBS % L % 5E

FCM il g5 B EoR, N yST UM fE R ohis 5%
10 d J5, EEBIEREFRETN 3.20%3 0 2155 7% 5 (1)
89.95%. SR ILE 1.
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Fig. 1
incubation were analysed by the flow cytometry
A-before incubation; B—after incubation.
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2.2 CCKS JEFG A FIREE B MR 2% vdT 44
K5 m

BN voT 40/ 24, 48, 72h /)5, HRE
1.6~100 pmol-L™" ¥4 B 41 (1) yS T 4 o184 5 & oy 45 vt HRL
8 THE(P<0.05); 1EH 24 h J&# 800 umol-L™
WREAH . 11 48 h J5 9 400~ 800 pmol-L ™" ¥k & 41
FYER 72 h J519 200~800 pmol-L™" W FELH 1) vST
S 3 R A3 ) 5 o R A b 2 R A SEi R R
X (P<0.05), HHFEIHE(1.6~100 pumol-L ) E5HE &
YEF vOT 2HM )5, vOT AMMIIGFEZ7E 48 h iA
W, FfHAEWE N 12.5~25 umol L™ 41, 5 24,
72 h HHEBAE Gk 5 L (P<0.05); {EH 48 h i,
EM ORI E N 125 umol- L7 I 40 iy B Al %
(39.73%+3.50%) =1 . SR IR 1.

R OTEREBARE A vOT 40 M3 (5 % M ¥ (n=3)
Tab. 1 Effect of different concentrations puerarin on y3T
cell proliferation rate(n=3)

AR FE A/ yOT 20 M3 FE 2 /%
pmol-L™' 24 h 48 h 72h
(X R ZH) 0 0 0
0.8 2.31+0.72 4.23+1.08 2.91+1.49
1.6 15.50+2.94" 16.67+3.27" 10.48+1.74"
3.125 23.89+2.84" 26.26+2.24" 17.59+1.77"
6.25 30.08+2.70" 32.51+3.44" 25.64+2.49"
12.5 33.62+1.73" 39.73£3.50"?  30.62+1.37"
25 28.44+1.77" 33.57+3.289Y  22.35+1.95Y
50 18.93+1.54" 22.27+2.66" 8.23+0.99"
100 11.26%3.60" 10.80+2.79" 3.69+0.90"
200 3.36+2.07 1.15+0.55 ~5.28+1.13"
400 1.19+0.31 -10.77+3.50"  —15.40+3.01"
800 —-6.63+1.87"  —17.45+3.08"?  -32.15+2.98"

w: SxALE, VP<0.05; [N 15 24 h A1 72 h AHELEE, PP<0.05.
Note: Compared with control group, "P<0.05; compared with 24 h and
72 h groups, ?P<0.05.
2.3 BIREXNA ydT 400 GraB. PFP. CD107a
FAK [R5

BIREEHT AN yST 48 48 h J5, A ydT 4H
ffl GraB. PFP il CD107a [{)&iEASFFEE T,
12.5~50 pmol-L™" ¥ & 41 5 %} R 4H Le i ¥ i vt
B (P<0.05), H4EMWEWREAN 12.5 pmol- L™
B, 3 Fibr SR FR B R, U R
>12.5 umol-L™" i, 3 Fikr SR IERIF A T .
SR WK 2.
24 BEMREXAN yOT 45 HE SMMC-7721
2 B v 1 ) 52 e

WEEHN 0.8~12.5 pmol-L™' (B E/EH yoT
Y0 48 h 5, XA SMMC-7721 4000 i & A5 7%
P BE & B AR 2 U RS MG hn i K 5E, WK EN
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12.5 pmol-L™" i, ydT 4 XS T SMMC-7721 4
4D A3 355 1 (60.83% 1 0.92%) A B ek, M E R
WL 12.5 pmol- L™ I, yST 4 i i %55 % 1k
B 2450 BE S I N R, AR LR 2,

*2 EMREHS ST MM PFP. GraB. CD107a W&k
B B3t yST 40125 4% AT SMMC-7721 4 1 7 M (n=3)
Tab. 2 The expression levels of PFP, GraB and CD107a of
voT cells, and the cytotoxic activity of 3T cells on
SMMC-7721 liver cancer cultured with puerarin(n=3)

B/ A SMMC-

umol L PFP/% GraB/% CD107a/% 7721 A

O(XTHAZH) 73.55+4.42 54.73+1.76  86.11£1.65  47.73+1.31
0.8 84.73+1.87" 58.27+2.23  87.52+1.31  51.02+1.26
3.125 85.70+2.08" 63.77+2.90" 88.41+1.19  57.57+1.79"
12.5 90.02+1.72" 70.95+2.40" 91.44+1.34"  60.83+0.92"
50 86.96+1.08" 65.60+2.85" 89.35+1.83"  57.75+1.79"

200 62.46+4.67" 54.71+3.74  85.97+1.35  50.01+1.85

T SxEAE, VP<0.05.
Note: Compared with control group, P<0.05.
2.5 FEHREXT A yST 4l P-ERK1/2 F Bel-2 H
FIA B 5

ANEREEMREIEF A voT 4188 48 h J5, yoT
U R P-ERK1/2 fil Bel-2 25 ARIAAFAEES, K
FEAR Mt R, SR IR E 3,125~ 200 pmol - L™
i, P-ERKI1/2 f5RIA & T X FUZH(P<0.05); E54R
ZIKIE 0.8~50 pmol-L™" I, Bel-2 [ 261 i T4 18
H(P<0.05); HH 2 MEAEHESRRIKE
12.5 umol-L™" IHA B 5 KAl . 25 5 LA 2,

0 0.8 3.125 12.5 50 200 pmol-L-!
Bel-2 — —
P-ERK1/2 “— e e

GAPDH s s < S

1Lor
B3 P-ERK12
038 ) 03 Bel-2
=205 , 5
B 06F '
X i
% 04l .
g i
0.2 e
oolELL B d11 Bl E
WIEEL 08 3125 125 50 200

R E /umol- L
2 AR AR F A yST 42 48 h J5 #y P-ERK1/2
1 Bel-2 & A & &
Sxi4itbEr, YP<0.05.
Fig. 2 The expression of P-ERK1/2 and Bcl-2 in the yoT

cells cultured with different concentrations of puerarin at 48 h
Compared with control group, ’P<0.05.
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2 P00y R E AR S I I Bk 2 TR I
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— LB R 2500 O VR A R R TT R, R
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PE N DU P B G R R G % T T R 5 B
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KW Wl 500 MR 75 P9 1 2 Bl 2 204 1) ik 9
20 0 2 B L R A A M B Y AT
PUARSME S 55 7R 1 v8T 48 B X N SMMC-7721
YA B B A 1 P o Cai 5V 5t % DU e A
L) 8T 20 R%E 2 /D n i e B8 AR5
WIERE, e v8T 4 HE kD gEn
RERN A Ja 1697 e 1 — P72

T A SRATE T SN B AR O 22 iR 4 i B
PUWREYE, WS, A s sl
AW G B, EREEREN 12.5 pmol L'
YEFH 48 h I35 yOT 40 M B A f ok R B 5E A H
{2 o o R VR FE R RE LR B B AR T 8T 4t
FHIVEF, DR eI 58 AR 2% vST 4H i B A XA
WA, 7E3& B R B N T2 it vOT 40 ARG 5 .

KL RITR, BREXN v8T A
B 5 3EAAE FH AT e 50 P-ERKI/2 18 2% f 4 &
Bel-2 FEAREA K. MILIME T HTEEE 12
(extracellular signal regulated kinasel/2, ERK1/2)
& ERK KGRI ELZRL 5, J& T MAPK KGR 2
—, WEALH) ERK1/2 B P-ERK1/2, AJ/EHF £ Fh
B R P RAE A HN, S 5MMIEE. o1k
FPET Y, Dumont ZP NS HF 5L & I ERK1/2 (55
B AT T Ik B 40 B Y 3 5 - Bel-2 82 2 Bel-2
FAFBEH —MEZERHRFETEA, HREKF
WS AT AR R T, SR TA EE DI
% . Charo &P K, Bel-2 B Rk Al
BT RO HE5E 5354 . AN SEEGE ) Western blot
VERCI, EAR R A P-ERK1/2 J% Bel-2 HE K
Fik, BREWKE 12.5 umol L' I 2 FhiE 8%
B, HAZIREER yOT 40 MR i % i e

PFP 1 GraB & 5 Wl 200 )3 40 i 40 A B 14 1Y 7 2%
HERBN T, FEFAETHMRGRE T 4
F AN NK 20 F B S Uk 7R, GraB 5 PFP /4540

R E B 2525 2015 45 4 55 32 55 4 )

40 it B EIAE ., GraB mlEEE PFP JE 5 £L
EHENSEG, HE—5 SEEA M SET ),
2 BT Bor, CD107a 42 yoT 4 2% 45 i P
P—AEERRE, v3T 4l CD107a R IE S5 Ht
iR fiE 11 B IEA SRR, KRR SR £ 1E
T ydT 40f 5, PFP. GraB. CDI107a [(J3RiEH
ANFEREEERIE I, XS5EWEREHGEM v8T 4
XTI SMMC-7721 20 i 25 10 3 14k R WA — 2, 38
B 53 R 22 488 i yS T 41 i X i 8 SMMIC-7721 20 Ffa (1)
FAGTETETTRE 5 B PFP. GraB. CD107a [)RiA
HxR. JFHSEERY, FREEMEM v8T 4
WA S EREMEHER v8T 40 % i
SMMC-7721 4 g %A% 35 1 1 38 K 38w FE — 2,
U0 B AR 2 T AR Rk yST 4 L (1 38 g 4
56T P SMMC-7721 £ Jfd [ 4 1

gk LRTR, BREAR RN vOT 41 Y
B AR v LM, vOT ZH MR BE AL T e 55
MR 2 BOE P-ERKI/2 15 5@ % 5360 Bel-2 RixH
%, PR yOT XS e SMMC-7721 40 i %45 %
PERT e S vOT 4/ GraB. PFP F1 CD107a %
BA K, DL ESIR S RO E T e 1 e
BT IR T — S AR
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