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WE BM WIEEEREY A EE K (DHA) FHE/N
4 At ( NSCLC) 475 5 i CD8 ™ T 2 u b hies S e Dy e
HITEEAER . Ak B NSCLC 40fiil & A549 41 i1 43 — H
LG (DMSO) %f FE 2 F1 DHA 4bF14H ; 43 5% F DMSO Fi A~
]k B 1) DHA (25 .50 1 100 pmol/L) Zb 38 A549 4 fify , A4
PR (IC, ) ME Bl Wk 4 1) DHA b3 A549 4iififg 0.,
24 48 72 h; CCK-8 JL AT IE ML gkl DHA XF A549 4
ML G RN A 95 T J3RE 0T B4 SR 5 485 A0 00 Y 4 B A A
ARSI i) I BN AZ 20 L ( PBMC ), 28 2 B G B 32 25 B B A% 400
Wi, blJES 22 4EE 2 C WAL PEA AS49 AT R 10 = 1 Lbfl
IEFE 2 J 5 R A MR 43 B A CD8 ™ T 44 i L 41]
R LR AR B fI3AK . R SXTERAMLL,
25.50 1100 pmol/L DHA 4b3 24 h J5 (1) A549 4iljitd 3458 1Y
PRI THE (P <0.01) ;DHA X A549 4iJif [ 1C, Hy 46. 26
pmol/L; K 1C., v BEA& I 50 wmol/L DHA b8 A549 4 fify
0.24 .48 .72 h [ 40 40 1 24 5 R 1.53% . 53.50%
63. 84% F169. 91% , 73 51| FHI— WAL T[] s BP 0,24 F1 48 h
AL, SR A 4 3 15 (P < 0.01) 5 FE TR 1058 3 45 21
7N, % ERZHAR b, DHA b BEZH 5 AS49 4 Bl 48 7% T8 J E s
(P <0.01) ;3N MARZE R B, 5% IR AH Lk, DHA T
SEFRLLNY AS549 ZEMIAESLIE SRR R TP S0 CD8 T T Za Y
FeB) ek arfLZ AUk B 19 CD8 * T 20 g EL (1 5 g (P
<0.01), £t DHA g il NSCLC 41 g 4E K, {2 i#F
NSCLC 41 i1 15311 CD8 ™ T 4ii J470 g o8 I 2
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TR AR BRALSC

P AR R ER LA 200 T3 115 K4 i 985 5 191 il
180 3 ffifase 1w ], Horh 29 —2f R AR, 7E
2020 4F, th EZ5F 85 T3 BIHT 12 il 98 v 5 F0 71,5
Ti BRtRESE TG 2 o Bl P 80% ~ 85% A/
21 @ fifi 958 ( non-small cell lung cancer, NSCLC), H
W NSCLC M35 2L FULST S 167 FIEE ]
GPNIRYT S T B X B4 BT 5 1 AR RE 4R B E
ORI IR TT R B AR AF 7 B 8 1) 75 |1 1E
H T, B2 v JF R BRI 7R LR 25 1 2
F4% NSCLC 7N MR 6T 25 T 58 i A

T 8 28— i N C R v 24 5 A T v SR I
LS, WA FH 5 2 ( dihydroartemisinin, DHA ) &
LA — AT 1973 4R ) S
AL s & R 5 L T DHA B A 3R R
IPUETEPE L SRR e k. AR, Bl &
N DHA 252514 e BRAE AL 45 i 98 76 74 1) 22 R e i
TR IESURAVER] AH BRI TR ML 5 i — 2
9T, %R B 1EHE T DHA % NSCLC 4 K &
AT 1 CD8 ™ T 4 S i L 24 1 454 E o

1 #MR5EFZE

1.1 ##l

1.1.1 = Z#4 NSCLC 4ifii 5 AS49 4l ( L
B A AA R ) 5 S8 ik I T [ —fil B
AIEE s RPMI-1640 355556 (IR 5G AR YR By
ARRA A, 525 1210K)) 5 i 25 13 (3£ Gibeo 23
], 5845.10091148 ) ; CCK-8 & 7 & 0. 25% Bl 114
Rl 1% -5 T DMSO( i =
KAEYFEARA R H], 5745 : C0037 ,C0201  ST488S
ST038) ; DHA ( 2 [H Selleck /A ), $55:52290) ; A
A 9k L 48 A 53 259 (Ficoll) (0. 1% 45 i 52 e W
(JE R FERHA IR A 5245 PR900 . G1062 ) 5
CD3 Hifi (1% [E Nobimpex /A #], 185 : B104-0005 ) ;
L CD3-FITC Hi N % fL & -PE Mt AUk B-
PC5.5( 22 Biolegend 23 ], $55:300405 308195
372211) ;31 N CD8-APC (X7 Elabscience A\ &] , 5%
5 :E-AB-F1110E ) ; [& 7 i 7] ( 36 EIFE BR K /R
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FAT) BT :88-8824) ; 22 385 3 C(E[H GlpBio 24
A], 55 : GC12353 ) ; 4 A\ FA/ & (interleukin-2,
IL-2) ([ Peprotech /\#], 525-:200-02) ;

1.1.2 &M% CO, HiEsE5E48 (32 E Thermo
3], RS HF90/HEF240 ) 5 22 Dy fig il i A (5% B %
e FAXAF AR R ], S ST-960 ) 5 37 241 i {X
(& H D 5 PRIRFRA A, 45 : CytoFLEX)

1.2 Fi&

1.2.1 %%zhyicE  DHA f] DMSO /Rt
BB AL 50 mmol/L (g EEE, —20 C {47 IL-2 I 3%
AL 10 000 ~ 12 000 r/min 5.0 30 s, Ff PBS 75404
fife , Be B K 50 000 U/ml IR, —20 CIRAF o
1.2.2  A549 mjfss & AS49 4L fE 4 10% 1
G4 E 1% - 5585 R 1) RPMI-1640 3557 5L 7
37 C 5% CO, MEEFRFa P E IR, R A K =
80% ~90% Fe A7 HATAEAR, J5 2L 52 50 R 4R 3 R4
il

1.2.3 CCK-8 523 ¥ A549 4L 5 x 10° /4L
FeFh T 96 fLAR T, B T R SR 48 OV RE R 7, % R4
F1 DHA 453 5 Jim A DMSO FIAS [|] i B 11 (25 .50
100 wmol/L) DHA $53% 24 48 72 h, il & CCK-8 iz
#5 RPMI-1640 55 IR G (1 ¢ 10) , 572 96
FLAR A A TH 85 55 5, 78 3 A [R) A 0 BsF ] 347 0 A
100 b/ ALY CCK-8 A, BT 37 “CHEFRA RN 1
b, BEFRASORS I 4% L 450 nm &b 9 08 56 3 8 92 40
L4 ) ZR A0 2 4 46134 B (half maximal inhibitory con-
centrate , 1Cy, ) , M4 1C5, 73 B 1 5 0 25 JL % 4% e i
AR AL RIS 8] 5 2255 5 DHA Lb 32 242k
TR B R TA]

1.2.4 EHZBRER K AS49 4il il 5 0 X) B4
F1 DHA 41, &3 6 FLAR b, Wi BE S % 5, 4390 77 LA
DMSO F150 pwmol/L( B A549 41 it 1C., I 3 ¥k i)
f) DHA 4hFE 24 h, JEEG L, Bl RPMI-1640 15 75 5L
R AN A 1 x 10° A/ LI HE R0 T8 6
fLArHr,37 CHFRAF 3R 8 d, FE R IHE IR 4L, 1
ml/FLFF [ 2 30 min, 0. 1% 45 5250 1 ml/FLYL
30 min, Je (0 25 IS 31 B, F Image) B4R 11534
TRIE UL, A 3 IR

1.2.5 A549 mfe ke mp iz 10 ug/ml
ZUEE R TAL PN BEZH . DHA 41 (50 pumol/L) A549 4
12,5 h, R L TR S e A B ey 5 x 10°
A/ml, IMASEHET T 1 wg/ml CD3 FAHTFlAL 1Y 12
FLAR H A IR 4 SR AS49 A EE . ] ED-

TA Al IBCAE R A5 JE 0 B IV 20 ml, Z2A8 fi A Fi-
coll 73 B IR L 2. 1) 73 )2 5t 1, 25 0 T 2 500
r/min B0 20 ming B0 5 ICH B R A /N0 1%
EEZ, Bk 40 )2, PBS YEik4i )5 5.0 3
Y, AFUCT 500 /min (10 min , 7521 5 & i 514 240 i
(peripheral blood mononuclear cells, PBMC) , ¥ PB-
MC ] RPMI-1640 1% 5 5k 5 2 - e fb T K 7 L
BEFRMITE R SR 1.5 h SR B ROF o B i e
AU, FERE AR B R 5 x 107 A/ml, il A 2 Ak B
¥) AS49 A2 r 1 ml JEERIRAR R, 55 2 d BRI
200 U/ml /9 TL-2 FFHEAT 1 R4l , 5597 2 J o
1.2.6 AX AR CD8 T 4 it # & & 7 4
W bR SERE SRR 12 LA R, 1 000 1/min
B0 5 min J5 % BV, ARG B 47 1) CD8-APC
CD3-FITC H iR M B (1 2 20) , WESEHEE 15 min,
e P T A 3R ) T 4K L 200 B A 7 (] S A, AR
JE AR 5 % B-PCS. 5 fgEfL K -PE HLIAR B
(1:20) @640 T & N 15 min, PBS # &4
JH, i A LA EATLSE R A A, S50 AR
3
1.3 Zit=43#E A Graph Pad Prism 9 % {43
PRI oA Sz 1 A Tmage] B4R P R 45 2 it
Tl 0L v =5 o, ZAH M ILECR AR R
Ji 22000, PRAL ] LU BCR D ¢ K, P < 0. 05 D 22 57
Ayt E Lo

2 HR

2.1 DHA X} A549 AR KM F MM CCK-8 %ty
MR R 7R, 5 0 wmol/L ) DMSO Xt & 21 #1 i R
(2.01% ) A Ik, 25.50 F1 100 pmol/L ffj) DHA X
AS49 21 ffL 24 h 4 FE A B0 12 53 50 R 23.56% |
53.50% F191.26% , 241 T X B4 (1 =6.75 18. 43 |
33.17,% P <0.01) . WA 1A, & H A549 41
(1) I1C5, 27 46.26 pmol/L, 4545 Ho 48 1Cs, I 3T ¥k
(50 wmol/L) DHA AbFH AS49 4 Jifd 75 A [ ik 8] £ 40
L 23, 25 5 R 24 .48 .72 h (1 40 41 1 25 4 )
1 53.50% 63. 84% F1 69. 91% , 5 LA [ia] f di Pk 1
h(t=61.35.12.35.7.33,¥ P<0.01), W 1B,
iE—25 R AT TE ) SE 30 A I DHA X A549 2 g
MIVER, 45 W7, DHA A0 FE 24 h J5 1) A549 41 il
EHIL M B> (1= -8.97,P <0.01), WK
1C.D, DL 255368 DHA L) [R]f 7 =0k &
Wy AN AS49 dA BRI AE K
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C D
200
X HEZH DHA%H
-
—~ 150 F
&
ﬁ AN
= 100 | -
EN
E
:HK 50 -
X REZH DHA#L

El1 DHA Xt A549 ZHBAI £ KBS0
A AIFIHBE DHA ZEFH 24 h Xf A459 ARG AR 35 B:50 pmol/L DHA 4hFE0.,24 48 72 h A549 NI LLAL; €250 pmol/L By
DHA 4h3 24 h JGHEH 8 d B3R35SR 0L i 5 G0 5 D ST D US04 SR O BEs 45 0 pmol/L 1Eds2: ™ * P <0..015.5 0 h L™ P <0.01,
524 h HE P <0.0155 48 h gz VY P <0.01; 504 A 42 P <0.01

2.2 DHA RIEXt AS49 HfiESH) CDS ' T ZHAE
IR R SRS I 45 R B, 50 R
AHEE,50 wmol/L DHA AbBHZH [ CD8 * T 4 a2 I~
Tt WK 2A, XFHEZLF DHA AbBEZH %) CD8 ™ T 4
MLRy e 6] 43 50 A 51.95% = 2.77% Fil 73.58% +
5.77% , X R BHF ST % & X (1 =5.86,P <
0.01), WL 2B, #H DHA Fi4bF ) NSCLC A549
NAIRESS A CD8 " T 4Ufu iy A= 4

2.3 DHA EXHIZFEZRD CDS™ T A HT
PR M EREM i AR R A5 R BoR,
X REZH AT DHA Ab P2 FiR 25 FL R 1 CD8 " T 4 fif L
1143500 0. 62% = 0. 54% Fl 4.46% =0.05% . W
K 3A B, FRIBMWOREE B 1 CD8 ™ T 41 iy L il 7 il
H2.63 £0.56% F19.67 +0.70% . WE3C.D. 5
X REZH AR L, DHA AbPREL % CD8 ™ T 4 Jfd 3 15 1) ¢
FLERFBORLEG B ACF- B B 42T (1 =13. 58 12. 35,

A B
S 1 2 S 1 2 _
10 817 445 10 813 603.9 100
10° 10° _ -
3 3 Q\o/ 80 -
10 10 =
2 2 A3
10 10 2 6o}
a = =
© £
0 0 = o40F
oo
8
2 4 3 2
10 26 % -107 245 s 20
2100 0 100 100 10" 10° 2100 0 100 100 10° 10° 0
gt CD3 DHAZL X4 DHAZL
2 HAEAARENFA CDS * T 4 LL I

A SRS R A0 R DHA 230U HOARK I CD8 * T 4H ffu it s B JLb F5 A R ok BEZH \DHA 20 CD8 * T 4 ffd fry e AL 285 2R LU S50

R LLE . " * P <0.01
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— CDS DHAZ X I 2H, DHA#.

3 RAAAARKET CDS * T ZHRThAE
A X REZE  DHA 41 CD8 * T 4 i35 ZEFLZ 197K B X IEZH . DHA 41 CD8 * T 4 i A AL ZE B b5 5, C. % IE41 . DHA 41 CD8 * T 4
2R WORLEG B AYZKF ;D X IEZE \DHA 41 CD8 * T 41t 235 WUkiEs B /K FAY R ALSE SR S0 AL H g " P <0.01

PP <0.01), DL b4 RYFY] DHA Fikk 2149
NSCLC AS49 #iffet% %S CD8 ™ T 4ilJid iy 470 i e
T RE

3 g

ABFFELE R W], DHA BEAEHIH] NSCLC 1y A=
KAGEHLIAES) o Liao et al * 5y W], DHA fE
i 1R NSCLC AS49 41 Jitd 1 40 g J& 301 45 i G,
SR 41 4 B 5 F AN T2 Han et al ®
FEARFEW], DHA REYE T 20 i B0 T DA T 50038 P Jot
WS BRI DNA 453475 , S A8 R A S e Bk 4 g
T2, [A], DHA & BESE S B2 4l , 75 NSCLC i J
AN URE S o OETIRT DR s O 3 B S 1/ P
W, DHA eS| NSCLC A2 R 22 ML A A
AN . X LEHRUEW] T DHA BE6%3E i Z R L A
YUMo BeAh, DHA i X 22 i Mg HoA i
HOR . BN, Racl siRNA W] 3@ 1 #0 i) #% Fl F «B 1%
T3 DHA XF25 1 98 (9 B AE T DHA & fig
U A O P 2 L PN 955 A ) A - DT 2 8 JH 9 2
FRPHT=" 0 S50 DHA A Bl st V10 20 i Ja 39 2 1
(915552 AT o 5 988 40 0 1 A R RR 22 L U

SIS R DHA HA 32 30 g i 4 L AR AT
BE SRR YT BT T 1

CD8 ™ T 21 i 75t Ji I 0 93 v 225w e 3] 2 24
JHI, CD8 T 241 i ) 452 0 384 0 2 B T RE 7 A A3 3 9
TR e IV o ASTFSE 4% S iR DHA Ab B AS49
2 RE % B (B4R T CD8 ™ T 41 i iy L 9], % 2 W]
DHA KL FRfY AS49 40 g BE % 5 S B0 bR S . Hu
et al'"" BF 5 F W, 76 8 57 B9 NSCLC /)y B 0
DHA BE#% 38 £ 1 i 25 5 43+ CD276 3k kHM
il NSCLC {3458 fiz 28 , FHek Rl 4100 i i 75
YERT, 341, %IR58 15 25 B, DHA i 6% 38 52 BT B7-
H3 i i b CD8 ™ T 41 ia %21 . Han et '™
SCG A R R FESS E W T, DHA LLs 3 40 Jifg
BRIET 177 AN ) g A K IE 9458 T CD8 ™ T 41 i
(R RT IR RE 7 , M4, DHA i HE % 1 3 75 14 9
T2 ARHCAAR-1 Gy A A o5 410 ol 700 (R 7 85 3K B A
LGB DHA BEA% 3 MR 3R 35 b CD8 ™ T
AR AR, S A BT L SR — 3K

AWFEEF W) DHA 4b B AS49 2 0 RE % ol
W CD8 " T 4 ik 5 fLZ BRI B, 155 CD8 " T
2 AL IR SR 2K TR AL A B EEE T R
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ZH i ( cytotoxic T lymphocytes, CTL) 244 Py % A %L
Yo dZE BN AL, R A 22 M AR A A BT IR TR 5 AL
N o — AR, Mg fage r CTL 3= %58 o P Afig 2
VM A T, B ZE LR - ORI AR I Fas-
FasL &2, Zhang et al " BT g R 1 A
FIR AL /N UL AL v DHA 8y g b CTL
(3 S ORI B 43 W B K AR 45 SRAE—
P E AT —30. A HAmrs e 1
JiRIEE b 3 2GR B ) DHA A AT T 40 MR YD1
IF EIRZEALR MBURLEE B 19 3Ri5. {H DHA i &
CD8 ™ T 4 Jfd ey 1y 2 (1) EAARAIL TS AN TE AL , 40 e P
FAEH P AR E AR — 22 09T

25 LRk, A5 R W] DHA REfZ ] NSCLC
20 (0 34 5, [A]IF DHA {2 T NSCLC A549 4 Jifg
CD8 " T 2 Mgt b 83 S L% o I WIFFE 45 2R O DHA
£ NSCLC IG47 b iy i I i 1 52 56 4K 418 , DHA W]
RE23 A IR S B 10T B SRS
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Effect of dihydroartemisinin on anti-tumor immune response of

CD8 " T cells induced by non-small cell lung cancer cells
Wang Nannan', Liu Yu', Ling Huijuan', Niu Ke', Zhu Yayu', Chen Liwen’
('Dept of Clinical Laboratory, >Dept of Blood Transfusion ,The Second Affiliated Hospital of

Anhui Medical University, Hefei

Abstract Objective

230601)

To investigate the regulatory effect of artemisinin derivative dihydroartemisinin ( DHA) on

anti-tumor immune function of CD8 * T cells induced by non-small cell lung cancer (NSCLC) cells. Methods

NSCLC A549 cells were divided into DMSO control group and DHA treatment group. A549 cells were treated with
DMSO and DHA at different concentrations (25,50 and 100 pmol/L) , and the optimal concentration of DHA was
selected to treat A549 cells for 0, 24, 48 and 72 h according to half maximal inhibitory concentrate (1C5,). CCK-

8 method and colony formation test were used to detect the effect of DHA on the proliferation and colony formation
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WM % -1 {5 SOCC/ TGF-B 5 s ik b ¢ 220 b 41 4 A

iR S AV S SR S 70 S| =3 7 G Y B )

WE B8 TN E-1(ET-1) X0 5 Eish (AF) KR L, A B B R AF KRG HEZE 5 A2 (LAD ) 3 i (P <
AL ERFNLE . FiE 14 AR SD K LR 0.05) ;HE Fl Masson Y i 25 5 g 7R AF 21 K R0 s 2 4F 4t
ML X (NG 41 i (AF) 41 RAESE | B HE fb (P <0.05) ,Western blot #4542/~ AF 200 3 4 41
FIKIEEST 1 RS - ZMEIRGEIE A 0. 1 ml/100 g [ ET-1Orail STIM1 [ TGF-B .COL- [ & [1#3k% NC 4134 (P
ST AF R EUIRL, NC 2[R 55 Jy 20k 4 45 5 A B K &5 <0.05), ET-1 4b¥ HL-1 4005 , HL-1 Z0J#d Orail (STIMI |
MNP 1 R 8 Kk SEMEEl AF O HL &L B A5 O o B TGF-B HHFEEMZ (P <0.05), #iff HL-1 40 Orail
WD Py R/NRLG DI fE s R T HE e @ Je Masson BeEIES  gepp = p1o kb MR Ll TOF-B (353K M. 4548 AF
i A AEATE L 5 SR B Western blot 1 4610 3 41 21 K EL B ET-1 236184 JF il it ET-1/S0CC/TGF-B {3
WREZE-1(ET-1) [ BURE(COL-T) FEfbAE K AT (TGF) - S A O BT A

B FPEIRAMERSIIL (SOCC) &1 Orail MUEFALILIERIY sy 10 B 835 00 3 2740 s Orail s 3E AR L
T LCSTIMI) ik O ANBLL BN ML A0 BB o B

FEWR K ET-1 4671 24 h )5, % ] Western blot ¥ W1%¢ HL-1 HESKE RS4LT

2Jifg ET-1/SOCC/TGF-B {5 5 % 1 TGF-B ,Orail &% STIMI SRUSET A TREE 1000 - 1492(2024)03 0429 07
EEE&LE% AU siRNA RAROTIRRAT HL-L A1 Onail L 19405 /j. enki. issn1000 — 1492. 2024. 03. 010

ik, IAE W T A ET-1 AP AH I 24 h, Western blot 4 il ’

HL-1 Ziffirf TCF-B MR IBH O, FR 5 NC M
0> P58zl (atrial fibrillation, AF) &3 & IO

2024 —02 — 06 $2k HRH FRERAE N AF SRR 1.6% ,iﬁaZHuEﬁ
A 5 FARIEE S (415 .81970446) BIE OB E A E A 5| & IR AR,
T AL BRI — MR B B0 R, A 230032 HETFAN , D4l e AF 32205 LRl (H.0 5

| VIR P LRLIRL AL 61001 LFAE A0 e 8 L T B 2, 30 i 7 4

? BRUBERIAF SR B B R P B B E 230032 N
P Tl BT A RIS . B R RGeS

BB B R W s e Ee ORGSR EAR 070 A RS
mail; zhaoren@ ahmu. edu. cn J’F’]‘E"JE%&EWZ—O j(@aﬂ:ﬁ 2 Mji}JL,AF :%%‘ﬁl\

ability of A549 cells. Peripheral blood mononuclear cells (PBMCs) of healthy individuals were isolated by density
gradient centrifugation. After monocytes were removed by adhesion method, A549 cells pretreated with mitomycin C
were co-cultured with PBMCs at 10:1 ratio. After 2 weeks, flow cytometry was used to detect the proportion of
CD8 " T cells and the expression levels of perforin and granzyme B. Results Compared with the control group, the
proliferation inhibition rates of A549 cells increased after treatment with 25,50 and 100 wmol/L DHA for 24 h (P
<0.01). The ICs, of DHA on A549 cells was 46. 26 pmol/L. According to ICs, concentration analysis, the inhibi-
tion rates of A549 cells treated with 50 pwmol/L DHA for 0,24 ,48 and 72h were 1.53% ,53.50% , 63.84% and
69.91% , and the cells inhibition rates of A548 cells increased compared with the previous observation time point,
namely 0,24 and 48 h (P <0.01). The colony formation assay showed that the colony formation number of A549
cells in DHA treated group decreased compared with the control group (P <0.01). Flow cytometry results showed
that compared with the control group, the proportion of CD8 " T cells induced by A549 cells in the co-culture system
and the proportion of CD8 * T cells expressing perforin and granzyme B were higher in DHA pretreatment group( P <
0.01). Conclusion DHA inhibits the growth of NSCLC cells and promotes anti-tumor immune response of CD8 *
T cells induced by NSCLC cells.
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