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AR 3R 3k K B Xt D 8595 18 X Wk 24 e A% 1K B =2 M

OB, E OB
WE B8 BT R EE (MC) i {2 i 5
K M2 750 B A A ) M1 R0 T8 O S8 G e IR
FIMLEL, ik © NRATE, A RUER S5 40 0 kk 1D A4
P SR KA R LSRR T AR Ak, WS e A 8RR K
Tt 2 20 6 A AR 0 i e 21 23RN I K L E 4 i CD86 A CD206
ik ; Western blot AN 2 18 B (PKB/Akt)/ WHFLZhH)
FMBERLEED (mTOR) Fik, @ FF A HAZLAM E M
(THP-1) R4k M2 59 5 40 Jfd ( THP-1 M2¢) , JH 10 wg/
ml [ MC AZbBE, FE a0 0 T3 ; qRT-PCR A8 195 240
JH B2 1 (CD206) i Ak A K B F-B ( TGF-B) il [ 41 ifd
AE(IL) -18 MR IRFE N F-o( TNF-o0) B mRNA 2635 ; it
BN CD86 Fl CD206 ik ; Western blot #4461l Akt/mTOR
Fik, R O RNER. 5255, MC 4 BB i & 1%
FxF B s MC 2 il 3 41 290 K I 400 il CD206 26 35 [
{i,CD86 ik L ; MC /7K Akt . mTOR BEER L /K FREAK
@ R Hb Sz 8. FI25 /5 )5 THP-1 M2e 8 T- 6 2% 5 MC 41
CD206 .\ TGF-B ) mRNA 33k & CD206 % 1315 80 81K F %
IR, Rl IL-18 \ TNF-a i) mRNA F1 CD86 & 1723k B i
T HEZE ; MC 41 Akt .mTOR BIBERRIL KRR, ik MC
PEIERE 7K EWE AT ) ML B A 3 2 B9 L9 S B IR B, HOL
I BES Akt/mTOR 8 B4 X%,
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UK TE AT IR kAR R R

FERHE SR R AR IR T AR I R K, K
B B e AH 2% IR 48 it ( tumor-associated mac-
rophages, TAMs) , 5 BT 4 g 55478 2= 940 B.AE
FHTE A0 4 ) i3 24 4 5% ((tumor microenvironment
TME) ', 525 W] 0C i TAMs 5 28 240 a3k
TR E WA AR AL, 20 M2 B A, bR ik
A TGF-B .CD206 55 , fie i Jif g 37 e F G e 4 kil , M1
EAHIERA AR S A IL-1B  TNF-a,CD86 %5,
R S A S B R HE . PRI % TME Hh M1/ M2
LB AR ST S i G AR SR 23k
AR BRIy, A B GE TME 55 2 Fh 1)
B, ATIIPRAIZL 0T 58 32 B SRR B BEAT AU #E9T OC
VEFIFEREAR OC XFIUEATH 251 > 1Z IR R 7E R
DR AR RMLEE A MC IR UESE T 5 OC A=
FGRAMBIE T Al E | 0t — D4R MC 7EIR YT
OC HX} TAMs A5 L n] AL

1 #R5EFEE

1.1 HPaRR R RIiRF A AIM THP-1 (L8
BERF R Al 52 50 5 St ) 5 B PR B SRR 200 i 1D
(AR R BB L) s B MC (5B Tl KA
B ) 5 /I B A 253070 £ (130-096-730) | CD45
EER (130-110-618) ([ £ KR ARA R A ) ;
Annexin V-FITC/Pl XU 2 A 98 7~ M3 75 & (b
UL 2 5 ) 5 CD206 (19. 2, 22 [ Thermo A #) ;
CD11B ( M1/70) . CD86 (IT2.2) ( GL-1) . CD206
(C068C2) ( 2 [# Biolegend 73 7 ) ; p-Akt ( AktT308-
G12) .p-mTOR ( EPR426 (2) ) .mTOR ( Y391 ) ( %< &
Abcam 24 #]) 3 Akt (C67E7, 3 [H CST 23 ) ; B-actin
(2D4H5 ,jﬂélﬁ Proteintech 23 7] ) ;HRP-fléj’f‘L B Pt
IgG (AL A2 S B ARA IR A A ) 5 300 5 skl ) &
(PE I ME R AR MR AT BRA R ) 5 qRT-PCR 519
(LR E M AHRAF) .

1.2 SKIzh4 5 SR MENE SPF 9 C57BL/6) B
30 H ORI (19 £1) g, W4 A BN FIRSL 56 sh R}
HA A A VFATIESS . SCXK (#7)2019-0004, 1]
FRAETR B BB TE N A PR IR 22 ~ 24 °C VRS
40% ~60% X 12 h T, A R Aok &SR 1
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JEHJEHATECE . r A SEEe s 7 S BIR L BERE R
“FEYICHE T A 2 b1 At LS . 11820232266,

1.3 FHix
1.3.1 DRIPEBPEAER G E T B IDS 4y

DA 1 x 107 A~/ml e BEHE AP 2 R, >4 /)y BRUIAR T f
i HA R i 20% B BERLA 3 H(n=7): @
HHEH (5 mg/kg) ;@ MC 4. & ki 4 MC (2
mg/kg) . 1 JE42h 2 Wk, 32 JE 0 E HAR &
WAL L B e A 2R K 1 R S e g 44k L i o
AR AN Western blot 2347

1.3.2 WBAsms s tmiedin Jobaslsy
FREAR 2 ~4 mm /N F4 /)N BRUg ik 25 7] 6 Ui
HT W 2H 2 e g B 200 A

1.3.3 S mizksik CDAS* e 4% FR r ik
AR bR 2H 2 B 20 AR 5 Wi /N BRI K, R T At
Jii , PBS Yk 2 3 ; ] 2 2 B 200 e VRIS /K 40
A 250 wl buffer #110 pl CD45 #EFk 4 CH%E 15 min
J&,2 ml buffer ¥ 2 i, FIFEZE vk i CD45 " 41
M, T JE 2 =20 Western blot 4347 .

1.3.4 @3z Ao THP-1 & 10% G4 1
T 1640 5535 FL 155 THP-1 M2 U 50 40 Jifd 43
@ XFHRA R FR L @ AL & 100 g/
ml AR EFE L, B MC 4175 10 pg/ml ) MC K535
%

1.3.5 CCK8 Mm% A W THP-1 41T 96
LA, 50 ng/ml B IR ( phorbol 12-myristate 13-ac-
etate, PMA ) YEH 48 h 434k MO AU 5 040 i 5, FH
20 ng/ml [ IL-4 F1 IL-13 fEF 48 h ikl M2 5
TR [ B (284K F1 MC 75 FH 48 h J5 , A CCK-
8,37 CHiF# 4 h, K 450 nm P KW, SL80 &
B3, TS T) = (SLId - Joan s IR IR ) /
(XTREA - ToAn s 7R 3641 ) x 100% , f# 1] Graph-
pad [ A A 3 B0 ¥ FE (half maximal inhib-
itory concentration,ICy,)

1.3.6 AX#AEnmieAs—Ff HAE EDTA KK
T A IS BE 40 M0, $% Annexin V -FITC/PI #8 T-3R 5
UL BAERAE, 3 22 B 3R, CytExpert 3k
AT AT

1.3.7 qRT-PCR ## CD206 . TGF-B.IL-1B  TNF-a
mRNA A8x+2  URAER AL 40, TRIzol 1542 RNA i
FH SRR RNA 396055 5% % cDNA, 4% I qPCR
WA S VLRI T | 9 3G, e s DL 2 2 2 i gt
T, BIP IR 1,

*1 qRT-PCR 3|43

FL[H 24 R SIHIF51(5'-3")

GAPDH F:CAGGAGGCATTGCTGATGAT
R:GAAGGCTGGGGCTCATTT

CD206 F.:AAGGCGGTGACCTCACAAG
R:AAAGTCCAATTCCTCGATGGTG

TGF-B F:GGGACTATCCACCTGCAAGA

R:CCTCCTTGGCGTAGTAGTCG
IL-13 F:CTTAAAGCCCGCCTGACAGA

R:ACACTGCTACTTCTTGCCCC

TNF-a F.CTCTTCTGCCTGCTGCACTTTG
R:ATGGGCTACAGGCTTGTCACTC
1.3.8 7 XA kg 20 47 JE /K 4 i Ao 35 R dm 6

CD86 #= CD206 % ik UWEEA AL JEK CD45*
200 0 T St b A AL B SR AL, AL Sl CD11B,
CD206 F1 CD86 HifAk 4 °C 7 F 30 min, PBS
Y2 WJE, A 100 wl PBS H, i A 2040 i 4
SR , CytExpert ST T 70T .

1.3.9 Western blot # | BE 7K 2w L Fo 3% 75 20 0 P
Akt f2 mTOR & & & ik B LB iR LK T FEHAS 4
/N ERE 7K At K 3% 57 240 L 2 11, BCA a7 G A il
HJE . 8% SDS-PAGE #EHLYK ,300 mA 200 min
¥# 3| PVDF Ji6, £ HT, il —40 p-Akt (1 : 1 000) |
Akt (1:1000), p-mTOR ( 1:1000). mTOR
(1:1000),4 CRERMBE LR, “HIERTFF 2 h,
ECL #47 & 6 B, B-actin YE N Z: . H] Image J
AT HATIREE 537

1.4 ZitZEAIE i GraphPad Prism 9.0 #47
Giitef o B DL x 2 s Fon . R0 1 A
SR FH BRI 2Ry 25 04T B L G b3 7 i 1LSD 2%, LA
P<0.05 WZERAGIFEL,

2 #R

2.1 EERBNMNREREREKMNALR B CDS6,
CD206 F&ix JIhHE s 1DS P EL5 I /K /I B Y |
33 R /AN R FE R, AR T R
MC HIE KT W8 46/ (UL TA) AR5 i 4
X HRZH FH AR AR ZH R P % (P <0. 001, WLIE 1B) ,MC
4 Ki67 Fk M (LK 1C) . R A 2 N AE

(WE1D) 7R, 5X RAIAH EE , 2R 4] CD206 =ik
FAIK (P <0.01),CD86 F kMK (P <0.000 1),
MC 4 CD206 ik FE A%, CD86 ik TH i (P <
0.000 1), BE/KAMMEHRALE R (WE 1E) $#258, 5XF
MRAAAR L, 2R ZH CD86 Fll CD206 ik 2 = o4t it
R X MC 4 CD206 FKIKFEAR (P <0.001) ,CD86
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FikTHE (P <0.01)

2.2 Western blot ¥ illfE 7k 1 Akt 1 mTOR &£ H
FIEREBEERL/KFE  Western blot Z5 58 (E 1F) i
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7N, 55T R AE F 2R ZH Akt .mTOR #ERR fb/K -2
BTG5 L MC 4 Akt B LK E FRE(P <
0.05) ,mTOR BEFRTL/KF FF% (P <0.01),
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0

WL k] MC4L
1 MC = TAMs (8 M1 2 B B4Rt
M%) Akt/mTOR i@ 2%

A SRR B /N B BT B AR CL I IR OC 19 Ki67
ik x200 ;D A AHIA ST IR 2 20 E A CD86 . CD206 £
ik B AR A HT I K B VR4 CD86 ,CD206 ik ; F; Western
blot KM i 7K 40 i 45 2H p-Akt, Akt p-mTOR .mTOR Y2 14 635 ; 4
M 5 3 AR 2 W OC 57 1of A I OC 1% 4% 5 15 % B4 L
B."P<0.05, "*P<0.0l, """ P<0.00l, ****P<0.000 1

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2.3 MC ¥t THP-1 M2 B35 S F0A T80
CCK-8 Z5F (WLIE 2A) R , AR B ) Z AAXF THP-
1 M2 BUZHREE 3 JCH R dl, 5 we/ml 110 pg/ml
) MC X§ THP-1 M2 R4 A % 77 To B S 4], 20 pe/
ml (1) MC A] W] 8 310 1 241 3% 77 (P < 0. 05) ,40 pg/ml
(189 MC AL 7T B 2 40 7 40 3% 0 (1G5, =23. 81 pg/ml,
P<0.000 1), BUFLESEE E M MC iR EE 7331
9100 pg/ml F1 10 wg/ml, HH H X TR 2H 2% 44 41 A
MC AT %2 7 Tege i 2¢ 2 L (K 2B) .

2.4 MC X} CD206,TGF-B, TNF-a, IL-18 mRNA
FiA70 CD86,CD206 FKiLHIF M 4 /id qRT-PCR
LR (WK 3A) B, 5 X BEZH R AR 4 A EE, MC
20 CD206 Al TGF-B ) mRNA ik [E{K (P <
0.05) ; IL-1B F11 TNF-ae A mRNA F AT (P <
0.01), JiaNghR Bon, 5XF A M, # k4l
CD206 1 CD86 # ik 2 F T 4uit % & L (&l 3B,
3C) ;1M MC 2H CD206 FKiLFEAK (P <0.01),CD86
FiEFHE (P <0.000 1),

2.5 Western blot #:il|ZHfE A Akt 1 mTOR & H
RiEREHBEERW KT Western blot Z538 ( WLIE 3D)
S AT BB, 2R 4] Akt F1 mTOR B 1L ik
LR TG T MC 4 Akt BEFR 1L 7K - R AR
(P <0.01) ,mTOR BEFRILAKF-FEAK(P <0.000 1),

A

3 itig

BT Fe W24 44. 1% 1 99 S0 5 3 0 PR
Ko MK R AR R 5 B E TS A R R &
FX, B8 OC i) TME HAy i BE e il v, T LA
e G WL, BN AR KR Z 4R ], TAMs J&
TME i 6 B e e 40 il , 78 b K2 OC v, TAMSs
7 PR AR K 4G 50% L) E . TAMs ELAT &
JE AT SE MRS B, ARE TME FIA0 A A1 il B
W2 e T 1 26 B T R 2 SR A P M1
RUFRE fbRs M2 B, M2 7 TAMSs 3 i Al OC 4i i &
HoAth G yze M AH BAE H, 43 VEGF \EGF | 1L-10 5%
21 it PR 08 S e e B A A B AR T 25 AN L e
AR AW W IR AR S K ) M2 T
TR, TR 43 R oy, TG F JRe A6 A B, A
2T, M1 & TAMs 38 i B ROS 42 48 4t A 4l
T IL-1B ., IL-6 Al TNF-o 7% 5E % 40 i, B &L 98 v
TAMs EZRI R M2 A, G055 2 3% i i g
o M1/M2 EE T BSE i , A R M2 7 TAMs
B AL BT M1 IRES, B4 IR T Y
— P (AR — PSR

HARNE I —Fh 5w R AW R h A
i YU RPERT ORI e R TR EEAE

150 150
S 1008 S 1008 — .
R R
= H
=2 =2
F s0f F 50t
skkckok
0 0
0 50 100 200 0 5 10 20 40
JBE RV P (pg/mi) MC(ug/ml)
B bRl ik MC4l
PI 40
105 105 105 [ —
g 30F
10" 10* 4 ﬁ 20
10 -
% 10
10 103 103 SN
0 0 0 0
T HE 2 A 4]
0o 100 10" 10° 0o 100 10" 10 0o 100 10" 10’ XRRAL BfR AL MCAL
Annexin V -FITC
E2 #kF MC %t THP-1 M2 B4R F1 B 2200

A T R BE AR F MC 4 THP-1 M2 T4 3G 57 BSR40 3 B . 3044 (100 pg/ml) FI MC (10 pg/ml) %F THP-1 M2 B 40 j 8 T 19540 5 0 ng/

ml 2% * P<0.05, “***P<0.000 1



- 844 - FHEHRKRFFIR Acta Universitatis Medicinalis Anhui 2024 May;59(5)
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X el . #i X i
2| - 2500 % ét
X, ~ T ~ M
&% # £ # R g #
gx 1t m_igye% B 1t ﬂﬂ%l'
ok EEIr ] =& £
0 0 0
MO X #ik MC 0 MO MR #fk MC MO X #kik MC MO XJHE #fk MC
H4 M= H oUW M4 H O H @A HoH O H oHw H4 H O H oHw
B C
5] Blanlzﬁﬁ 601 g l%}aunlzéﬁ 301 »
XA o i
B Ak < o wikA 2 T
CIVICTTR, » 8 MC# t;; 20+
F =
+H 0
= H
$ 20F = 10t
N 2
a a
Q Q
0
CD206 WL #fRZH MCAH CD86 WAL #ofdd] MCAH
b 3 oMol
MO WA HiA4 M4l iz AR AL
070  XPHEZL ik CH ku O 2k
p-Akt 60 MCH. .
ﬁ 2} _
Akt 60 %%,
Z -
o
p-mTOR 289 I V % "
=R % I /
#i#
mTOR 289 / ) /
.
| i
B-actin 42 % & % |
p-Akt/Akt p-mTOR/mTOR
E3 MC i THP-1 M2 [ M1 BlE L FH %] Akt/mTOR i# %

A:qRT-PCR £l #541 CD206 . TGF-B . IL-1B  TNF-a [) mRNA 3k ; B Fi U A I 441 CD206 ik 5 C . 3 =41 M ARAS I 45 41 CD86 £

3% ;D ; Western blot #5145 40 p-Akt Akt .p-mTOR .mTOR Y2 4381k ;55 MO ZH 04SP <0.05,* * P <0.01,

<0.05, #P<0.01, ¥ P <0.000 1

R H A S B R4y, R 2 FE A B TTIZ
BEPE, I8 S AP 5 SR IR Y L g A i S
W1 5 AN R TR X PR E A & AR Ak
M T HARBEA S LT A T K, 2580008, iR R T
SRS RIE PR, 122 52 36 B DI RG) E T 40K 4 R
MC 4885 1 7Kk A A W R EE T 00 A5 e W] T X
OC A=K EMMVEH] . A T i —HHIESE MC XF OC
T TAMSs AR Ak A 52 M 32 52 30 76 R P9 Bl g r T /)
L OC JE/KBIRY, SC 3R MC REA% BH b 41 il i P
JE K B RG24 B 40 o B S s A M AR S dE
T 2B ARG T TR R ZE ZRN B K 4H A R M1 A
M2 I g4 i R 1 T CD86 il CD206 ZE [ % 3k ,
S 25 R R AR E IR AL 21 CD206 Fil CD86 FH
PRI D | 3 592 S0 50 E AR S A IR L 25 SR A
FIEANTR) I WFFEAE AR I LA T X BEA L 34k 4] MC
2=, 25 5 BoR 2R 4l 5 X BE 41 2 /] €D206 Al
CD86 MFRIA I I A 22 5 , PB4 U T fE 2

"7 P <0.001; 5 A LEs TP

FLiWe/ N AR AR BN &2 4%, S 80T #dk g1 ik
P CD206 F1 CD86 Fik [ T, i MC jAaY7 4l fib
e AHZURIIE K 40 i i CD206 BHE 40 k9821, D86
BEVE 40 it 24 48 22 2 B MC Al DA i K M2 7Y
TAMs [n] M1 B4k SR, FEAARSMAN M 7K - b ST
THP-1 M2 E W2 il 5 e sR AR R MC LB SR B
L qRT-PCR Fl 240 Ml R W78 42 MC AL 3R,
CD206 TGF-B ) mRNA #ik & CD206 & 123k W
AR T X B4, [R) B IL-18 . TNF-a £ mRNA Fil
CD86 4K 1 7e ik I i 2 T X BE4H , 2 W] MC 1 3 M2
RIE 20 g 1) M1 F 554k

AT 3 — % MC ek M2 B I 41 ()
M1 AL AT w0 2 058, AR 2 Ak
mTOR i f§ 2= 5 7 M2-TAMs [i] MI1-TAMs %% 1k,
Akt/mTOR 38 J7E M2 e b ke %5 1 Z/E F, HAR
FHBLH A2 45 . Akt/mTOR 3 5% 32 240 il J5 vl i 5 B
WA ) M1 YA £k, I BECAR 4% i TR 75 #H I,
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Akt/mTOR 38 % B0 Al S 205 Wi i M2 A 701k,
HAMHIE R HF R AR KW, AE
S 2] DL oL 40 ) Aky/mTOR {3 5 38 B 3 i M2-
TAMs A5 E IR AL R T 58 TME A 1 400 il Al 4 2
Ko WA NS 1 25 SR 4 R MC R T
il Akt/mTOR HYIE Ak, #2785 MC fig#F B W 20 A [n] M1
FAEAL  ALHI AT R 530 Akt/mTOR 3 EEAT
{H}E MC &7 1t Akv/mTOR 3 #2412 37F . 4 ity
M2 [a] M1 3R BV AL T5 2 — P F 58, K M2-
TAMs 5 00 HAZ 280 B IR FRIEAE G o TAMs A2
g M2 RAVERFEABUNE M1 R AR H A
RIT IR TE R . 25 R W] MC DI A0H T M2-
TAMs Ak, 2 MC A5 44 A e A A T o 4t T
HLHIAFSE .
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Effect of micellar curcumol on polarization of

macrophages associated with ovarian cancer
Tang Qin', Wang Jing’, Chen Bing', Wang Sheng’, Zhang Minmin®,Zhang Mengyuan®, Wu Qiang'"
(' Dept of Pathology, School of Basic Medical Sciences, *Research and Experiment Center
Anhui Medical University, Hefei 230032; *Dept of Obstetrics and Gynecology , *Dept of Pathology ,
The First Affiliated Hospital of Anhui Medical University ,Hefei 230022 *School of Chemistry and
Chemical Engineering, Hefei University of Technology, Hefei 230009 )
Abstract Objective To investigate the mechanism of micellar curcumol (MC) regulating the immune microenvi-
ronment of ovarian cancer by promoting the polarization of M2-type macrophages to M1-type in ovarian cancer asci-

tes. Methods

by using the mouse ovarian cancer cell line ID§. Then weight changes were observed, tumor tissue and ascites were

(D After the mice were divided into groups, a mouse ovarian cancer ascites model was constructed

collected. The expression of CD86 and CD206 on macrophages of the tumor tissue and ascites was detected by flow
cytometry. The expression of protein kinase B ( PKB/Akt)/mammalian target of rapamycin (mTOR) was detected
by Western blot. 2 A human monocytic leukemia cell line (THP-1) was induced to transform into M2 macrophage
(THP-1 M2 macrophage) in vitro, and then treated with 10 pwg/ml MC. The apoptosis was detected by flow cytom-
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E1NTENe !

PKC/TRPV1

WE BH BFEREAME C(PKC)/BEEZ 2 &5
FR VRS 1 (TRPV) 18 76 K B = SR 28 80 (TN # A g L
EF, Fik  RAHE T W 408 M 45 A (TON-CCT) ok B
KB TN FREHY B R BUBE DL 234 I F AR 4 (Sham 4) CCI
21 .CCI + DMSO £l . CCI + GF109203 X ( A5 15| M b i ik 37 iz ,
—Ff PKC #I3HI50) 4, 6 Von Frey T il 46 I Kk B4 WL
JA, K qRT-PCR M Western blot 43 5 il = S i 45 45
(TG) N PKC 1 TRPV1 ik A8k, HE YLt g TG 1)
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etry. The mRNA levels of macrophage mannose receptor (CD206) , transforming growth factor-B (TGF-B) , inter-
leukin (IL)-1B and tumor necrosis factor-a ( TNF-a) were detected by qRT-PCR. The expression of CD86 and
CD206 was detected by flow cytometry, and Akt/mTOR expression and phosphorylation was detected by Western
blot. Results (D In vitro study showed that the average body weight of the MC group was lower than that of the
control group. Compared with the control group, CD206 expression of macrophages decreased in tumor tissue and
ascites in the MC group, while the expression of CD86 increased. The Akt and mTOR phosphorylation level of mac-
rophages in the MC group’s ascites was lower than that in control group. @ In vivo study showed that there was no
difference in apoptosis rate among the groups detected by flow cytometry. The mRNA expression level of CD206,
TGF-B and the protein expression level of CD206 in MC group were significantly lower than those in the control
group, while the mRNA expression of IL-1B3, TNF-a and the protein expression level of CD86 were significantly
higher than those in the control group. Compared with the control group, the phosphorylation level of Akt and
mTOR in the MC group decreased. Conclusion MC promotes M1 polarization of macrophages in ascites to regulate
the immune microenvironment of ovarian cancer, which may be related to the Akt/mTOR pathway.
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