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In vitro phagocytosis model of endometrial

cancer cells by macrophages via live cell application
Tan Xuewen,Chen Weile,Chen Yizhao,Fang Yilong, Jiang Haifeng, Xu Zhen, Tu Jiajie ,Wei Wei
(Institute of Clinical Pharmacology ,Anhui Medical University ,Key Lab of Anti-inflammatory and
Immune Medicine ,Ministry of Education ,Anhui Collaborative Innovation Center of
Anti-inflammatory and Immune Medicine ,Hefer 230032)
Abstract
cancer cells by macrophages, and flow cytometry was used to detect the effects of macrophages engulfing tumor cells
Ishikawa cells and THP1-induced macrophages were labeled with CFSE

fluorescent probe and CD11b respectively,and then mixed and seeded on a glass imaging dish. The live cell applica-

Objective  The live cell application was used to observe the process of phagocytosis of endometrial

on activation of cytotoxic T cell. Methods

tion was performed to record the phagocytosis of Ishikawa cells by macrophages within 120 minutes. Flow cytometry
was used to detect the effect of macrophages engulfing tumor cells on activation of cytotoxic T cell. Results The
green fluorescence of Ishikawa cells was taken up by macrophages after the co-cultured two types of cells were in
contact with each other,and macrophages were able to engulf multiple Ishikawa cells continuously. Macrophages that
engulfed Ishikawa cells could induce activation of cytotoxic T cell. Conclusion The live cell application was suc-
cessfully conducted to construct an in vitro model of phagocytosis of tumor cells by macrophages, which provided a
feasible experimental method for detecting the dual killing process of macrophages and T cells on tumor cells.

Key words live cell application ;macrophages ; Ishikawa cells ; phagocytosis ; cytotoxic T cells
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—ZHH Y Z — IR 2 RFP 167 B A5 12000 1
o BT e A M T iR R F AR PR IR
SEIFERA R X RS % 2 W PR 05 (anti-
tuberculosis drug-induced liver injury, ADLI) & i &
SERIRIRST TP A — RO, il (AR ) 21~ T 5T 1Y
PEJR N ADLL BT ARG Y7 St 18 i

NI DR 1 000 Z A0 40T 41
o3 B AEAL T2 2P A RS I i) UL E O O B
By L o Bt B BB, L 24 Rl P A R T
W5, i R A A BRI, BRI i -
Pl 42 SR 1 R R LA, M il T AL T
T 53 WA KT FY 153 Ok R AT 0T 2 Tt 2k i ) b A
PEMT B YB3 10 & A=, T REP RYT )5
(38 PERF AR LARIE 5 ADLI 1) & A J2& A A7 C AT
ST, I 165 rDNA W5 £ A 431 RFP
i ADLI K BRI RS F gy T i e ) 28 AL AIE

1 HREHE

1.1 SRS SPF ZfktE SD Kl 24 H.,6 ~8
JAs AR 180 ~250 g, W [ b5 4 A1) AE 5256 5
W ARG RA T 25 TAEICEE TR #5058 sy
O, KRE A RFESUOK, 5B M4 12 h, R 24
CLA FMEE 60% ~80% , AWF5EC HRAELIE
TR Y 2 & A (S,
LX2018137) ,

1.2 FEZKF RFPIWHHA TCI 6], N2
FLALFL N (alanine aminotransferase , ALT) | K& & R
RIEFE R ( aspartate aminotransferase , AST) A 52,
F &G A e s R ) TR ST T

1.3 RFP#EBRBCH FRE RFP BIK 1.2 g 5%
F 60 ml A= #EL K | CE AR O 20 mg/ml HY
RFP #EH W,

1.4 zh¥sE 24 H SD MR R 200 v P 5%
1 J&, BEHLS F T BRZH (DO 4H ,n =8) .RFP # 5 10 d
ZH(RI0 #H,n =8) RFP #£H 28 d 41 (R28 4 ,n =
8) ., XFHRZLKFRTEO d ZbBE, AP 4T 100 mg/
(kg - d) RFP#EE 435 THHLLHEE 10 d 28 d J5
IBEAS AT KR,

1.5 RRARE RIR4Z524 h 5, s K BT fif
ZEMEPORLT 5 ml TRHAAE T, BT -80 CIRFF,
SEBE R BUIFA A, 2 HE YL o )5 MBS BB .
1.6 ALT AST #i  $a B0 & i B A5 i 47 45

VB, 76 96 LA A ALT , AST FE 3 A I 5,37 C
WP E 30 min, FFLHIIA 2,4- 5L E, 37 CHH
20 min, 2&fLINA NaOH, = IR & E {8 FH B AR UK
TSGR (optical density, OD) {E

1.7 16S rDNA M FF (i I FEAL &L 7 2 1k 45 4 ik
4 BRI SR AR 2 iS5 R B 2R
A BN FIHEAT 168 DNA ¥, 51T 16S rDNA V3
~V4 X B 519, 519 ¥ 518 F.5'-NNNNCCTA-
CGGGNGGCWGCAG-3" | R:5'-NNNNGGACTACHVG-
GGTATCTAATCC-3',§" 1§ 16S rDNA F B, ¥ 4k 4%
PCR ¥y tAT4li4k )5 , >R H] Qubit 2. 0 Ml & 4465 1Y
PCR §"# T #e B, # & cDNA SCPE i Tllumina-
MiSeq ~F- 5 2 17 .

1.8 MEREBEMNFERSH  Alpha LT
K H Sobs 8 %4 F1 Shannon 5% ; B ZFEM: 43 H1 K H
FARFRITHT ( principalco-ordinatesanalysis , PCoA ) , If:
i AU 23 7 (analysisofsimilarities , Anosim ) 3 3
2L I) 25 53 5 43 50l DA T T AU KT L 8545 4K ROV i
[apiiasn

1.9 SitF4E  fii ] STAMP Ml R 8 {F 4720
] 22 5 73 M, STAMP %K rf (5 ANOVA £ 55 I
Rstats 4 %) Kruskal-Wallis #&FIA 56 FH T 241 1] 2%
ST, Wilcoxon Bk FIUKE: 56 FH F 9 21 8] 22 5 43 #r
P <0.05 AEFAGIHFE L,

2 FR

2.1 SR ARFALHE LEBER DO 4/t
SERIEE A A 58 5% 85 HES, 4 A% KN
IEH R10 240 M HES ZE 5L 4 M g a, A<
BREEAR FLGCRIRSE ; R28 4LRT UWLAF /NS5 B IR | K
T FRU 20 B v i PR IR B0 LA A A% e e AR IR, AL
K1, 5 RO 4H %8, R10 4H 1 R28 4H ALT  AST 7K
FIE(P<0.05) , ZR A5 E L, WER 1, £
HIREZ REP WE 5 B[] A9 ZE 4 20 i Hh 300 460 405 30
% KB ADLI R 3

*1 ZHKRIMFE ALT AST KFEZW(U/L,x +5)

21571 n ALT AST

RO 8 39.28 £2.91 86.43 £6.61
R10 8 81.45 +6.67"* 174.94 +18.57*
R28 8 104.79 +8.72* 212.37 £19.84*
FH 102.39 64.19

P{H <0.001 <0.001

5 RO 41tb%: . * P <0.05
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B2 =AKXRFEEER Alpha ZHHE
A :Sobs $8%%; B . Shannon #5%%; 5 R10 40 L# . * P <0.05

2.2 ZWARBEEHEMPENL  Sobs £ KA
Shannon 548 AT L [ Bl B v ) Fl 25 5 FILERT 7% 2 4
P£,D0 41 \R10 41 \R28 41 Sobs 8822 FH G
X (P <0.05),Shannon 88 Z= 55 LG T4 8 L (P
>0.05) UL 2, it PCoA X I8 B REHEAT B
ZREEST, FT L EDWAYE 2 DO 41 R10 41, R28 41
BT A HAHNHEAR R IR LR 5 —
43 (PCL) FIEE B4 (PC2) A3 Al e T S 1
33.93% #123.35% ;454 Anosim 730 AT, =41 K41
VA VT8 T RS R AH AL, 25 2L T i 10 T 4 4 22 S A
Geit2 i (P <0.01) WL 3, BEHI7E RFP Bk
SR 3l A b ek 8 1 i T8 TR A A A S O
MR B A BUE

2.3 ZWARBEEHYMARSH R OUT
PR RS R = R BT 1K b 32 5 JR R TR
I"1( Firmicutes) . $UFT 1 ] ( Bacteroidetes ) iR H 1]
( Actinobacteria ) . & W B ] ( Verrucomicrobia ) Fl
Proteobacteriat i, , o Firmicutes A1 Bacteroidetes 5
AT B 85% LL b, fE = B o,
Kruskal-Wallis #3025 5 o 76 =4 h £ 2 LA
Z 5 W& Firmicutes . Bacteroidetes . Actinobacteria F1
Verrucomicrobia , 5 D04 K F ¢, Bl & 45 T RFP

PCoA on OTU level

- '—|
03 R'=0.553 4,P=0.001
DOZH.
0.2 R1041
R284H.

0.1

S

PC2(23.35%)

\
e
=

-0.2

-0.3
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PC1(33.93%)
B3 =AKXRIFEREEMN PCoA B
P TP REAR B BB | TR T 45 4 25 Sl A R® 3R A R REAR 22
SRS R (MK, 3R A 4% 22 59 1 A R R g

25 Bt IR] B9 4 K | Bacteroidetes 3= FE XS N, Firmicutes
FREEW /L, Actinobacteria F- & SC 14 N5 820, Verru-
comicrobia F-JE /P IEHEN (P <0.05) . Hr Fir-
micutes . Bacteroidetes Actinobacteria - 5L 5 1H i ,
DO 41 \R10 41, R28 41 Firmicutes % 53K 72% |
53% .32% ; Bacteroidetes £ £ 535 H 17% 33% .
61% ;Actinobacteria £ JE 43510 4% 16% 2% , i
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—L PP LA, 5 DO 4 H B, R10 4 Firmicutes Fil
Patescibacteria - FE I8’V , R28 4 Firmicutes F1 Acti-
nobacteria F & W V| Bacteroidetes £ FE XN (P <
0.05) ;5 R10 4 L%, R28 4 Actinobacteria =F J& )i
B(P<0.05), WIE 4,

TEJRKF b, = H R BISEAEA P I Lacto-
baclllus . Bifidobacterium . Romboutsia 21 g,
Kruskal-Wallis 43645 5 7 , = 21K Bl 3 7 FE AR
MEEAGIEERNEL 15 4, 5 Do HIHE,
Bl 25T REP 2540 (Al B S unclassified_f_Prevo-
tellaceae Blautia . Prevotellaceae _NK3B31 _group . Erys-
ipelotrichaceae_uCG-003 | Fournierella & FEYE NN, Lac-
tobacillus . Romboutsia . Ruminococcaceae _uCG-014 F
BEW /Y | Bifidobacterium Dubosiella , Faecalibaculum -
FESotam 5 i/ Alloprevotella . Akkermansia , Prevotel-
laceae_GabAl _group . Ruminococcus _1 FELW )G
W (4 P <0.05) , Horp Lactobacillus - FEAZALE N
A, DO 241 R10 41 R28 4 Lactobacillus =F J¥ 43 %
N 52% 34% 8% ;55 DO 4 EL#E, R10 4 Dubosiella .

unclassified_f_lachnospiraceae . Faecalibaculum =% 3%

i, R28 41 norank _f_Muribaculaceae . Ruminococcus_1
FRERANN, Lactobacillus - FE W /05 5 R10 4H %%,
R28 4 Lactobacillus . Faecalibaculum F-FEWK/V , Rumi-
nococcus_1 FEFEHATI(P <0.05) ., WL 5,

3 g

o T TR AR S A AL R B MK R 2
— , B R Il A A S 2 R A G
AWFTEESE 16S rDNA (i i P 5o X REP 75 5
KB R v %) i 3 T A 22 AR PR iR AT 23 A,
SERAREE A R RS AR A v i 38 TR Y ) o
i R 22 LA G 2R, O RFP 55/ ADLI
PLEIFE SR AL T LA, S ADLL 1 15 Bl A 3R 97
PRSI I ILAL

170 T T A DR T R SR S M, TR T LA
BRI RAFEN] . A 45 W RE, L ANZEERTEE ( Cop-
rococcus ) MR T TRINH & ( Pseudobutyrivibrio) % F
J& ( Rothia)) 55 , AT LL3E 3k 7 A5 J B g 7 IR i 4 1 3
Z 36D FEARWRGE T JERETR ] ( Firmicutes ) FUFF
W 11 ( Bacteroidetes ) 7F RFP ¥4 ) K L ADLI A5 AU

B
A Iy Firmicute;
Bactergidetes,
Actino. ac;erl%
Verrucomicrobia
Protegbacteria
other's == D04
08k Firmicutes * == R0
mm R28
Bacteroidetes *
S 061 .
i Actinobacteria ok
HE
&
£ Verrucomicrobia *
2 041
- 1 1 1 1 1 1 11
izt 10 20 30 40 50 60 70
AR (%)
02
0
DOZH R1041 R284
¢ mm DOZH == R1041 D mm DOZH = R284 E
" Firmicutes * = R (2] ™. R28ZH
Bacteroidetes * ) . #
Patescibacteria | * Actinobacteria
Actinobacteria
L L L L L L L u L 1 1 1 1 1 1 ] 6 ' :1 ' é ' 1I2 U
0 20 40 60 0 20 40 60 N
AHRSSBEC%) AAREEE(%) AR (%)

B4 =AXRRBEFHETKENEARRERSW
A K RIAE TR IR AL B . — 4R BUAE R A1 22 5% HL R €. DO 41 R10 A9 B 11 22 5% HL A D DO 41 R R28 41
AOTE 122 5 Lh 8 ER10 41A1 R28 4RO 112 Hede; 5 RO 4% * P <0.05, * * P <0.01;5 R10 1 L% . P <0. 05
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0.6

TR PR AR E (%)

02

DOZH R10%H R284H

c = DO/ R 104

[ S R B R
0.0 1.0 2.0 3.0 4.0
FAXS 2L (%)

== DOZH wmR28%H

B
== D04 *k
mm RI10Z
mm R287H %

1 1
0 510 1520 25 30 35 40 45 50
L FEE (%)

== R10Z] wmR28%H

L1 11 | 1 1 11 | 1 R T TR TR S SR T |
10 20 30 40 50 0 10 20 30
HHXT R (%) X BE (%)

Bs5 =ZHAXKRFEHBEBRBKTENARRESRST
A =R RIS E R B ACE R R AL B . = 40K BUG B TR T m 22 5 1A, €. DO 44T R10 2 19T @ 25 5% L4, D . DO 210 R28 41
W TE @ 22 5 HL#; B R10 4070 R28 4L AT 22 5 H 4 ;55 RO A HLAS . * P <0.05, * " P <0.01 ;5 R10 A Fe#¢.*P <0. 05

SR XA EARE, G 25T REP 2454 I a] 1 2 <
Bacteroidetes “EFEYETN | Firmicutes =F JE Il /> | IR
me " AR ] B A AR S B R A, Firm-
icutes Fl Bacteroidetes TEAN [R) A4 JFF I 955 24 9% ik 52 AT
PISE M (9 i2E & | LU, Bacteroidetes Y /0 | T2 T
7] ( Actinobacteria ) FA 384 s 2 SRR 1 % ’ﬂﬁm o
WA A, FEPORG PRI & 2R )5 R BT A
PEREAE I Firmicutes IR EFEART . KR4
¥ RFP # H )5, Bacteroidetes = FE 341, 9B Bacte-
roidetes 25 T ADLIL &4 fHFF R A
[V, AW 5T 4B 1 1 18 T PR 25
R R AR A i | 5 5 300 3 B
A g AN T R AR AR AN ) X T fE 2
Actinobacteria F=FE 538 N5 /0 19 SR i — 20 1Y,
TEJR K- b ABESE A BRAE ADLL K EUAE  Lacto-
bacillus BUEI /D | Lactobacillus 15— A 25 LA
Ja& , AT IG5 /N BRUTFIE AR 5% S X B2 ARG 52
P, S TS 8 (R 4P T IUE G 52 e AR PR, e8Pk

JHT- 58 B T4 B JRAE S W £ B AIE JR A FE A vh 4 3R )
U B 3G N, Bifidobacterium 1 Lactobacillus
S5 2R T BCRED SAREE A R B

ZSIENSTEURS NI 7 BEN R R T T
RFP 25 ADLI #9 % A5 SO T K U 38 v 1 02
KR 2RV TR A A5 R AL I e T U,
A AR BUR R 2, AR K R SR
FEFEAT 1M B i 4a ], ST T IEE RS ADLL
Z B R R AT HEE ) SR T K Bl ) ) 3% I [ A0 7T i 2
— AR PR R R BETE B I B) A 150 B 1 0 R4
AR RBRYE, B WG 2 AN AR,
PRI KBERETE ADLL b ey K 454 AT & ik — 20
W5 R E A

i

ol bk

(1] B X,k 5=, 5. —LRPuai i 25 Wb 0 SO 40 %
PESBA R SIRTL BOFEFIBESEL )], ZRIER a2 2441, 2019, 54
(12):1942 6.
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is an anti-inflammatory commensal bacterium identified by gut mi-

16S rDNA analysis of characteristic changes of

intestinal flora in rat liver injury model by rifampicin
Yang Luming' ,Hao Jingi'*, Wang Lin', Pei Shengfei' ,Guo Yu',Tang Qinyan’,Li Yue',
Gao Xuelei' ,Li Yuhong'*, Hao Mingyuan® , Feng Fumin'~
('School of Public Health ,North China University of Technology , Tangshan 063200 ; >School of
Public Health ,Baotou Medical College ,Inner Mongolia University of Science and Technology ,Baotou 014040 ;
*College of Life Sciences , North China University of Technology , Tangshan 063200 ;* National Center
for Tuberculosis Control and Prevention ,Chinese Center for Disease Control and Prevention ,Beijing 102206

*Dept of Clinical Laboratory ,Hulun Buir Infectious Disease Hospital ,Hulun Buir 162650)

Abstract Objective 16S rDNA sequencing technology was used to analyze the changes of intestinal flora in rats
with anti-tuberculosis drug-induced liver injury ( ADLI) induced by rifampicin ( RFP). Methods Twenty-four
male SD rats were randomly divided into control group (DO group) ,RFP gavage group for 10 days ( R10 group),
and RFP gavage group for 28 days ( R28 group). The fecal specimens of 4 rats in each group were selected by ran-
dom number table method for 16S rDNA sequencing. Results Compared with the DO group,the o diversity and 3
diversity of the R10 and R28 groups both changed (all P <0.05) ,the abundance of Bacteroidetes increased at the
phylum level ,the abundance of Firmicutes decreased (all P <0.05) ,and the abundance of Unclassified_f._Prevotel-
laceae , Blautia , Prevotellaceae _NK3B31 _group , Erysipelotrichaceae _uCG-003 , Fournierella , increased at the genu-
slevel , Lactobacillus , Romboutsia , Ruminococcaceae_uCG-014 decreased in abundance (all P <0.05). Conclusion
In the process of RFP-induced ADLI in rats,the number of intestinal flora decreased,the structure and composi-
tion changed ,the beneficial bacteria decreased,and the pathogenic bacteria increased,but the diversity of the flora
remained unchanged.
Key words anti-tuberculosis drug-induced liver injury ; rifampicin; 16S rDNA ; gut microbiot ; high-throughput se-

quencing



