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Research of immune modulation of Ginseng water extracts on TAMs and its reg-
ulation effects on cell proliferation of A549

JIANG Yu-cui, BI Lei, GAO Jing, CHEN Fei-yan, = CHEN Wei-ping”
( Department of Preclinical Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China)

ABSTRACT: AIM To investigate the phenotype modulation of Ginseng water extracts (WEG, 1 g/L. WEG con-
tained 1.4 mg/mL Rg,, 1. 17 mg/mL Re, 1.42 mg/mL Rb,) on tumor associated macrophages ( TAMs) and thus
inhibiting cell proliferation of pulmonary cancer cell line A549. METHODS TAMs model in vivo was established
by treating THP-1 with phorbol-12-myristate-13-acetate, IL-4 and IL-13. The influences of dosage (2.5, 5, 10,
20, and 40 mg/mlL WEG) and 6, 12, 24, and 48 h medication time on TAMs were analyzed by RT-PCR, flow cy-
tometry, and ELISA. The supernatant co-culture system and Trans-well co-culture system treated with WEG were
both used to explore if cell proliferation of A549 was inhibited. RESULTS There was significant decrease in the
over-expression of M1 markers in TAMs, including IL-12 and iNOS. Moreover, compared with the control group,
M2 makers in WEG-treated TAMs represented dual-directional (obviously decreased the expression of mannose re-
ceptor CD 206 and increased 1L-10). Furthermore, for the co-culture system experiment, the cell proliferation of
A549 was inhibited obviously in a concentration dependent manner. CONCLUSION  WEG can alter the micro-
environment and inhibit cell proliferation of A549, which may be related to the increase in the proportion of M1
macrophage.
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983 1 258 5% (tumor microenvironment, TME )
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SRR R AN . AR AR L 4 B A1 SR T R £ A
AN IA T A2 o TAMSs A O i R B v e 32
SR G AN, AR R Y A e ak R vl o
TR JTAE R TAMs BRI 36 97 0T HE
F R ok K TAMs 4346 75 1] . BH W TAMs 4
FER AN TAMs %77 $RIE 25 U2 T BT MR
HAIRTE, NS (Panax ginseng ) ERHACEK
PR, TElRIR Bz, EAHRERIAS
AT D S 7 G A A Y G D R A R R, (H
HOR AR RE I o S 2 8 1 TAMs ZE A7 5T MR i AR A
Wi, AT HBRFEANS OIS, At
583 1) E 7 THP-1 2 Jf 375 5 () TAMs {RSh A AY
TN S K SR WAEAS [R50 122 S ] 24 1 B) 1) 2%
XF TAMs BI85 ; JFE— 2B 48 T 5 % AS49
HEFERYFEE , LA O N 40 I8 e PR 192 H v 4
BEERBARAE
1 5N
L1 s8%dh AZ (MR ARHEPLRFARA
"], #it%5 130901); AZR1f Rg, . AS AT Re,
ANZBAF Rb, 0 5L 48 B BE 2R 50l h
O, L5 2 ok 201424 . 201525, 201509, 4 &
¥1=98% ; PMA (3£ Sigma /A #), k5 P8139);
IL-13, IL4 ( 22 [ Peprotech /A &), #5457 K
051023, 051214),

L2 etk AN ZME A% 40 M s 40 il THP-1
AR A0 B bR AS49 S0 T v (R Bl B b1
PR B A0 B b G
1.3 SR A BAA  Trizol ( HZ TaKaRa 23 A,
it A9501-1) 5 Wit skl & ( H A TaKaRa /3
"), #tS AK2801); RT-PCR 5l & ( H A TaKa-
Ra /A7, #t%5 RR820A); IL-12, IL-10 ELISA if
Mg (m s SRR RA R, #5505 8
H20150911, H20150910); CD206-PE ik (3
eBioscience N H], b5 12-2069) ; 1eG1 K-PE ik
(£ [ eBioscience A H], L5 124714); 0.4 um
Trans-well 2% 35 /NE (£ [H Corning 2 7], 5
22614025) .
L4 F3ME  ZIUEEMFRY (Spectramax MS,
F[E Molecular Devices /A F] ) ; 8] # A1 2% & fill B2
(DFC-259, fH[E Leica /AH]); LM E B 7L PCR
(Step one, 3E[E ABI A#]); W40 (FACS
Verse, ZE[E BD A H])
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2 EWHIE

2.1 ABRRFRGHE RIGEE PR
B, A SKEERAE RS2 ; 24 HPLC filll
MANZK A+ Rg. Re, Rb, T HEN 1.0% .
1.4% | 1.2% , #5545 2015 425 B pR e, BT g
NSRRI 10 A 2818 /K I8 i 3 3 [l 4
WS h, gl E PR3 K, Kl IR 5T,
7 60 ~80 °CAcMF TR 4n, B 0ad BEBR o i
B [ Y T v B E AT 48 HPLC kil
1 ¢/mLI3Z X NS /K4 T Rg, . Re, Rb, Ay 4>
1.4, 1,17, 1.42 mg/mL,

2.2 TAMs #hsh#E A 2 5 S B DUAE SCER R
S B R A KR THP-1 40, $5F#T 6 fL
Mo, A5 EE R 1 x 10°/mL; LA 320 nmol/L [
PMA i 4L, 6 h J5HnA 20 ng/mL () IL4 % IL-
13; PMA 5548 h J5 M4 L 8281k, WA
M5 3, A3 SIMIER AR 1 KA I TAMs AH ¢
FRAEPI I FIRAK, B IEAE AL A A v )

2.3 ARRREBREASENKIERLE TAMs  TAMs
5T B i R A )5 v B 14 N Sk S i A7 4k
PRI TS G 0 45 5 O B 24 NS K AR vk
i5%] 40 mg/mL B, Xt TAMs py#pHl = e 2, A
UESEEG AR X REZH Ok TAMSs,  SE56 20 430 H
2.5.5. 10, 20, 40 mg/mL (¥ A 27K £ W 4b 3
TAMs, HRHBE 3 MR FL. AbHE 24 h J5R I 441
TAMs Ht M1 75 M2 RUAH G AR 75 9 35 PR A X R 3k
IKIE, 48 h SR INAS 4 TAMs |- 35 HAF G 2R 1 7
[ Zeik K- o

2.4 RE A et a2 TAMs M3 1 52 46 45

RIL20 mg/mL () NS /K PE WAL BE 48 h J5 X TAMs
Al R C e, ML HZ R RIER 6, 12, 24,
48 h; AS/KIEMAL PG K 45 40 TAMs H M1 7Y
5 M2 RUFH AR P FE R A 23k 7K KM 56 B 1
7 (1 2RE K

2.5 RT-PCR # i mRNA %% U 4E 4 4140 Mg,
KL 52 1 Trizol ¥ 45 WU M () & RNA; F2& 1|
TaKaRa 7 w24 (14 13 4% 5650 & 3B 45 &2 RT-PCR
WA UL 15, % RNA 354 5 A cDNA, 75 5 A
Ot PCR X L 4T HARSE R A, Forpg)
)2 Primer Premier 5. 0 #4453 35 1 p9 o2 4 Bh
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1 x 10 A~ 40 & T4 b, A BB A
CD206-PE $74& (#2128 H dnic 1Y H 884 2 1k 3t
1K) 5 L, [FIBXHEAMA 1561 K-PE (LI
FRCH e RS 11 1 Kappa B25E) HUPK S pLy #5F
30 ~60 min J5 PBS ¥ki%, # L%, 1300 pL PBS
R E AT T G A

x1 5MF73
Tab.1 Sequences of the primers

B AR Gkl 74/ bp

CD206  1EJn] 5'-ATTCCGATGGGTGTCCG-3’ 320
J2 1] 5'-TGGCATTGCCTAGTAGCG-3'

ILI0 1E [ 5'-CAACCTGCCTAACATGCTTCG-3' 331
Jz 1] 5'-GGCATTCTTCACCTGCTCCAC-3’

ARGI 1E[ 5'-GGGACCTGCCCTTTGCT-3' 122
J2 [ 5'-TCCGTTCTTCTTGACTTCTGC-3'

TGFB 1E [ 5'-CAGCAACAATTCCTGGCGATACCT-3' 140
Jz 1] 5'-CGCTAAGGCGAAAGCCCTCAAT-3'

IL12 1E[M] 5'-GATGTACCAGGTGGAGTTCAAGAC-3’ 238
J2 1] 5'-TCTATCAATAGTCACTGCCCGAAT-3’

iNOS 1IEM] 5'-CAATGGCGTCCCGAGTCAGA-3’ 316
1] 5'- AAGGCGCAGAACCGAGGGT-3’

B-Actin  1E[] 5'-CCCATGCCATCCTCCGTCTG-3' 102
J2 1] 5'-TCTCGGCTGTGGTGGTGAAG-3’

2.7 ELISA #emlwmfe B F &% WUEAAHE L

T, FlEE g AR A PR F 4R Y ELISA i€
RV PEAE, MR THEI S, —Bl TR
BEE, IR &K OURINE, WE ERUE
SR RS, R Z T ae EbR A ORI A%FL B T
JE (A) Ao WRIEPRUEZR KWL (A) {EnT it
SR LR A5 AL T 240 PR 1 T VR B

2.8 MTT b fm a3 78 YSCAE X400 1< 09 41
i, RS EE R S x 10/ mL 54 ; WWE R
IR 12 h AT A B, A AEHS RS,
5 mg/mL{) MTT %W 20 wL 46223555 4 hy WL deds
IR, WFLIMA 150 pL (%) DMSO, Btk T & T 4%
PR AR 10 ming 22 DR BEAR AR DU 25 L A T
JEEE (A) AH. FE MR 45 2H 40 i B9 1 a1 R
(IR), IR = (1 — A Zj¥y¢H B {E/A X B4 1y
) x100% .

2.9 LFERAKZOES RKIEAFTERE
X} TAMs P VERIM S5 R, %85, 10, 20 mg/mL
NSRS IR AE A b e 85 37 R 2R 0 FH 24 ot 1t vk
. TAMs BERUEE T, 43 m AL 1 3 A>T
WA S KR AL B, 24 h J5 itk BTk &
FH; SR IS AL PR AS49 20y, 78X R4 dom A
TAMs ) 13&, 7832560 2 H 20 B AR [6] 3 12 v
YRR TAMs |3E, BHEE S MEfL. BiF

REFE 48 h 5 HEAT AS49 4 14 5E SC GG
2.10 Trans-well X TEXEHFKEZ2E S
0.4 pmfY Trans-well LB RNE, AR T
Wk, BT R I R R . 7R L&
rhEFh THP-1 Ziffd, 28 PMA 5254015 5l TAMs
JE W R FRMORASSE TR R T, [FIEE T &
Filt AS49 s FEXTHRAE o A JC LT (1 1640 155+
W, AP RMAESAHES, 10, 20 mg/mL A
SRS 1640 BrFi . k535 48 h J5 1T A549
24 0 34 A S e AU
2,11 B H#EHH FIH SPSS 15. 0 GEit 4 /4% 52 55
BIEHATE B, TR RER A X £ s Fow,
P LR ¢ A5, 2 2H [A] LR BRI 2y
25001, ALECR A LSD K45, P <0.05 FoR2:
SEAGRE L
3 KBER
3.1 THP-1 %m e 5 TAMs /RSP A2 A) 69 Ih3E  fK
A7 THP-1 48 h J5, 4HMIE A M G FE T R ik
AL 1, LA " RLE W, AR RS K,
R TRAS I RE , HA fil I i 1 1B 156 R AR X
TXFREL, AR ) M1 RIBR G 3 R 2 3k 7K F
RHEAS 2 X (P<0.05, P<0.01); M2
RIpREY LR R B K - B EMHRE (P <0.01),
X5 TAMs J&fwln) M2 BRI RAFTT Ao W45 R
FE S5 AN M2 BV A s ) 2208 i 35 4
(P<0.01), WLIE 2, ELISA kil AH &K 73k 45
RnE 3 poR, SRRl g, BRI AN EA &
F3KIL-10 (P<0.01), f£3Eik IL-12 (P <0.01)
PRE A, UEBHIA S5 20 i 2 0 ff ) M2 78, 25 |
SEHG A TAMSs fRAME AL i 1) .
3.2 KRR R EREALARIE RS TAMs 65 % vh
AR i R B NS K S M A B TAMs 24 h )5,
RT-PCR #5 il #5 2 4 g M1 7Y Jz M2 RUFR 5 FE A,
ZERANE 4 PR — 2 B AN oKL RE
TAMs 1 M1 FUkREILH ILI2 K iNOS (13235 7K
(P<0.05, P<0.01), Ji%T TAMs r M2 #lf7 &
LRI &AL 9815, AT I CD206 ik, [FAT
R ILI0 3235 (P <0.05, P<0.01), LI I
WEHEA MR R, SRR SRR IR
RIS, 10, 20 mg/mL A Z /K $&WH 35 7E FH 4%
I HES ATLIEH, 5 mg/mL 5 10 mg/mL #) A
ZK LM ALFE TAMs RE T i CD206 Fik/KF HEA
—SEFR AR . 8] 6 ELISA 455 8] — 2 i it
WP () NSk R BE DA S R A0 i 7 IL-12 93
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Fig.1 Cell morphology and the relative level of mRNA

expression of the control group and the model

group (n=3)
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Fig.2 Flow cytometry results of protein CD206 (n =3)
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Fig.3 ELISA results of cytokines IL-10 and IL-12 (n =3)
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Fig.4 Regulation of the related gene expression levels in
TAMs by different concentrations of WEG (n =3)
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Fig. 5 Flow cytometry results of protein CD206 (n =3)
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Fig. 6 ELISA results of cytokines IL-10 and IL-12 (n =3)
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Fig.7 Effects of different medication time on the expres-
sion level of IL-10 and IL-12 in TAMs (n =3)

0.01), Tiii iNOS I CD206 ) 5% ik 7K 18 25 4y b 3
24 h J5728 LB (P <0.01); ELISA %55 % ¥

b, L3t SRA
+5 mg/mL WEG

a. bIEIERIRA

c. biEIERIRA d. Byt sRa
+10 mg/mL WEG +20 mg/mL WEG
A AS4GI H T A5 B (<200)

ILI12 J IL10 Wik s AE 254038 6 h J5 A BT i fin
(P<0.05), 7£24 h J5 ILI2 } ILI0 ik &25 4k 5
% (P<0.01), WES,

6 12 24 48
t/h
B.IL-10

E: A4 AL, * P <0.05, *P<0.01
B8 AR[E A E TAMs F IL-10 & IL-12 Rx B H
®m (n=3)
Fig.8 Effects of different medication time on the expres-
sion level of IL-10 and IL-12 in TAMs (n =3)

3.4 ABRRERAT EF LR AP AS49 3254
¥ 245,10, 20 mg/mL A S /K HE AN HLAY
TAMs, Fo |35 %F AS49 4 245 K b 5 () 5% i 45
WE9, WA, 5 EERERAML, ASK
PERAL P A TAMs | 35 5% 9% 0 A6 i 25 ik A549
s (P <0.01), HEA— 05 4R,
PRI S 7K 32 W X TAMs (4 98 15 7] DAk — 25 4 761
AS49 [y3a%Y

804 %
60
<
ﬁ 40 ok
=
g .
204
0 r T - T
3 | 10 20

AZB KRB/ (mg mL")
B AZ /KR i Stttk
RASAOYI L T I

W SXFERA I, 7P <0.01
B9 AREABREBKREASKERIN LFHEFER D ASY ARESRIEENZE (n=5)

Fig. 9

natant co-culture system (r =5)

3.5 ABRKILERI Trans-well £ F 5 32 5RIK A
W AS49 KA 5. 10, 20 mg/mL AZKR
WO Trans-well [N & MR SRR R I BB 71K R
H AS49 LAY sZ IR AN &l 10 s, B EIATRLE
EETFEMLEFRIKRT, TAMs XF AS49 40 fifd /4 A=
KEAWRMRHEEHN (P<0.01), &2 AZKiE

Effects of different concentrations WEG on the cell morphology and the cell proliferation of A549 in the super-

WANFRS , TRZR T AS49 20 ff 10 51 5 S5 b o 410 4
(P<0.05, P<0.01), JFHRMH— 0 =K
P 5 T () A5 T VAR B B N S K BRI B 8 S Y
A549 gifRes A — & AR SEE R, G UL g
UL Sk 32 W g % 38 o8 8 15 TAMs 7 17 10
A549 Y gE
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a.A549

d L FEIEEFA
+10 mg/mL WEG

60 A

b L FEILHFA

e L FEILEFA
+20 mg/mL WEG

A NSRRI ML I8 R ASAOA0 LT B (<200)
4

c. B FEILEFA
+5 mg/mL WEG
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§ 20 4 *k § 4
H ¥
*__'E 0 N *EE
1= g -84 ok
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a bR A b R E IR
B. A S /KRR A 54940 fi B4 f 5w

e SR R, P <0.05, P <0.01
10 AZKIREXS Trans-well EF FEHBEFRERSAMBERMER D ASH BRHAEZNE (n=5)
Fig. 10 Different effects of WEG on A549 in the Trans-well co-culture system and the single culture system (n =5)
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AR, MM IAE By B R g ) M1 R, T
TERRE R LA R A I B, G BN ff 1) M2
TN ORIA R R AR R DR, 28 R W
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RIS ThReI A FriF ot

ARSI NS TAMs #F47 THR5E, 45
R, — 7 B R 1 NSRS 0T LB i A
RAMA R TAMs rft M1 BUFR &), W IL-12, iN-
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IEFREFRAME T AS49 BB 250, UL NS K42
W AT LB AL 5T TAMs SETTHH] AS49 240 A i 15 58
FEh, AR AL . 10, 20 mg/mL AS /KR
SPIEH B FE 41T AS49 40 s ot BoA — 5 1A ik
EH, FERAMHIEN, AE-SAIT ST e Y
NSRS R A G

ARAFFEHREIR, — 8 B e B 1 NS KR 0T LA
¥ TAMs, RIAERETT FJH M1 Bbr &y, Xl
MR JET M2 BUbREY) . [FIEE, X n] LAt —2
I AS49 MRy G A, XATREEE S5 A
ZKEEWT LA 242 =5 TAMs H M1 ?ﬂﬁﬂ%éﬂm@,ﬁ@
LA o, HATEALHIFRA T 217 2 — Y 5
ZKPEWOE 75 1] DLGE o 75 %8 TAMs 5200 A549 FL
L R A T A A5 %L%ﬂl%ﬂﬂ%ﬁ/\%
P IFE I TAMs A A] e Ht Mo #1L I A 52 10
BT

S 30k
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