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W E G 74 (Hanks®  Balanced Salt Solution
(HBSS) , # = K, (C0218) ; Hoechst33342
(Sigma-Aldrich, B2261) ; LPS (Sigma-Aldrich,
L4391); Pam3CSK4 (InvivoGen, tlrl-pms); CCK-8
S 5 58 5 T AR £ (Yeasen, 40203ES60);
OCT f ¥ #| (Servicebio, G6059); RPMI-1640.
Ja4=1MyE (fetal bovine serum, FBS). Hig & . i
5 Z M L- 25 B 2 241 ThermoFisher/Gibceo 23 ] )
P
1.2 KIE{NEE

B85t e (F5[E, Zeiss, Axio Oberver
D1); Ji =4l {2 (3£ E, Thermo scientific,
Attune NxT) ; Z UJ B A5 1 (3£, Thermo
scientific, Multiskan FC#Y); CO,¥i 546 (£,
Thermo scientific, ThermoFORMA) ; £ ) GE VK%
PWHAL (FE[F, Microm, HM 500VP).,
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4, Rh24h)E, WE/NRIERAIM, 175
BECKEI . ARINA AR . /)N B s W A0 e A
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He At
1.3.3 I e ot

N[ He R LPS BN 24 h s, WA/ BUK
A0, Eit LR A (confocal) & FHINLA BB A
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488 PLiA (1 :200); Hi F4/80-Alexa Fluor 647 Hifk
(1:200); $LGATA6HLIA (1:300) ), BT 4°C,
W E . VRIAIE A 100 pl AN R —ht, %=
WOREOE R E 1 he VRS INOA 408 B g K
Hoechst33342 (5 mg/L T./EW ), =FimEE G
10 min, =K FH %€ &) 8 & 22 ¢ B % 5% (Zeiss
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Yes AR IR, ) ZEN B F (Carl Zeiss) i
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(3.0x10*/~ 41 fif1/4L) 5% confocal & LAY B 38 A |
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il e e 3 S B S T A A . 37°C kB & 4 i
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SL kA 2/ NRE I . DIl A DID Y (a7 58
5 DiO ARl (DiO e K &G4 Sl 484 nm;  Dil
B KR WK 549 nm; DID B KOk KN
644 nm) . RJHEE R EI'EVOE BB, [ 40 5 A0
100 1% 9 B W28 JF- 41 B8, 5 1 ZEN #fF (Carl
Zeiss) HATEHEALEE
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(3.0x10* /™40 AE/AL), JINA DiO Y e T AW, 37°C
WECIEE 30 min, WRERYLE TAEW, ot eiiaiit
RPMI 1640 4% 25 15 75 A1 N A B (8] (24, 48, 72,
96 h), BEJGHIA 10 ul CCK-8 K&K F], 37°C h:
97 30 min,  LAIE & 8557 AN I E W 20 4 A B
XTHEZH, RPMI 1640 3557 24028 X A4, (]
Z IR (352, Thermo scientific, Multiskan
FCHY), 7£450 nm & TR0 5% 4
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JE SRR e, PE3 R, WAE B LA, 1600 r/min
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OBV TR A b SRS RE E T
W, M 20 B EE I HA R, I ZEN 5k
- (Carl Zeiss) HATEAEALTH
1.3.8  Sit=:oir

JITA Sy A 3 YK, T AR S i LAY
ebrifE 2 (x £ SD) %sn. H GraphPad Prism7.0
RAEXTEIE A TR R 2Ty 25 08, 2 A L
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C57BL/6 mice were intraperitoneally injected with LPS (10, 100 or 1 000 nug/kg in PBS) or vehicle. After 24 h, the peritoneal exudate cells (PECs)
were collected and planted in dishes. The expression of CD11b (green), F4/80 (magenta), and GATAG6 (red) was observed by immunofluorescence

microscopy with the nuclei (blue) being revealed by Hoechst33342 staining. (a) A representative set of immunofluorescence images. (b) Statistical

analysis of the percentages of GATA6" macrophages. n=6; ***P<0.001.
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BUE 4, A DiO. Dil Ml DiD iR & Y (o T 4F
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0 P 240 i 2k G sk 3 R R (UK A S umol/L)
(Kl 2a), #5530 Y 0 3450 58 55 B A 4 il
37°C G T 40 30 min, SR 98O i s W g%
DiO (%¢fa). Dil (£0f4) K DiD (ferf) kg
PRicE s E R (K12b) o AEAEAH ] A Ao ] Five
FET, DIOBR T Yyl vl L& BLHNT 40
WEHA BRI YL L2 (Kl 2c), HARRMNZE
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Fig. 2 The peritoneal macrophages were easily labelled with three lipophilic dyes including DiO, Dil and DiD
(a)The visible color of fluorescent dyes, DiO (yellow), Dil (magenta), DiD (blue) and three-dyes fusion (purple). (b) Peritoneal macrophages were

collected and planted in sterile glass coverslips. Cells were labelled with DiO, Dil and DiD for 30 min. The fluorescent of DiO (green), Dil (red), and

DiD (magenta) was observed by a Zeiss fluorescent microscope, with the nuclei (blue) being revealed by Hoechst33342, and the fluorescence images

were captured and analyzed by the Zeiss ZEN software. (c¢) Peritoneal macrophages were labelled with DiO and lyso-tracker for 30 min. The

fluorescent of DiO (green) and lyso-tracker(red) was observed by a Zeiss fluorescent microscope, with the nuclei (blue) being revealed by

Hoechst33342, and the fluorescence images were captured and analyzed by the Zeiss ZEN software.



2023; 50 (3

RIER, F: VOLEMEERDIORIZER ERMAARRER S M AR

*651-

23 DIOXMERMAMEEHEEERKIRIFL®
SR
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Fig. 3 DiO labeling exhibits no cytotoxicity and with long—term stability in vivo
(a) Peritoneal exudate cells (PECs) were collected from normal mice. Cell viability was determined with the CCK-8 assay after labelled with DiO for
24, 48, 72 and 96 h. The cell viability of each group is expressed relative to the population of untreated control cells, which was defined as 100%
survival. The data are expressed as the mean+SD of triplicate experiments. ns, not significant. (b) C57BL/6 mice were transferred with syngeneic
PECs (1 x10%mouse, labelled with DiO). The mice were bred for additional 24, 48, 72 and 96 h, and then their PECs were collected. The cells were
observed under a Zeiss fluorescent microscope, with the nuclei (blue) being revealed by Hoechst33342, and the fluorescence images were captured

and analyzed by the Zeiss ZEN software. (c) Statistical analysis of the percentages of DiO positive cells. n=6; ns, not significant.
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G 1 g Sn] 8 s W40 it 7E 32 31
LPS EAMEE R ER T, &£%&4 MDR. &
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IO E AN, S ARREAR 45 1R B9 C57/BL6 /)N
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Fig. 4 LPS treatment markedly reduced the numbers of peritoneal macrophages

CS57BL/6 mice were transferred with syngeneic PECs (1x10%mouse, labelled with DiO). 1 h later, mice were intraperitoneally injected with LPS

(100 pg/kg in PBS) or vehicle. The mice were cultivated for additional 24 h, and then their PECs were collected. (a) The cells were observed under a

Zeiss fluorescent microscope, with the nuclei (blue) being revealed by Hoechst33342, and the fluorescence images were captured and analyzed by the

Zeiss ZEN software. (b) Statistical analysis of the percentages of DiO positive cells. n=6; ***P<0.001. (c) PECs labelled with DiO could be analyzed

using the conventional FL1 flow cytometer detection channels. A representative set of flow cytometric histograms was presented. (d) The mean

fluorescence intensity (MFI) values for each group were indicated in the corresponding flow cytometric histograms. n=6; ***P<0.001.
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Fig. 5 Activated macrophages quickly disappeared from the peritoneal cavity
Peritoneal exudate cells (PECs) were pre-treated with LPS (1 mg/L) or Pam3CSK4 (1 mg/L) for 4 h in vitro. After treatment, C57BL/6 mice were
transferred with activated macrophages (1x10%mouse, labelled with DiO). The mice were cultivated for additional 24 h, and then their PECs were
collected. (a) The cells were observed under a Zeiss fluorescent microscope, with the nuclei (blue) being revealed by Hoechst33342, and the
fluorescence images were captured and analyzed by the Zeiss ZEN software. (b) Statistical analysis of the percentages of DiO positive cells. n=6;
**%P<(0.001. (c) PECs labelled with DiO could be analyzed using the conventional FL1 flow cytometer detection channels. A representative set of

flow cytometric histograms was presented. (d) The mean fluorescence intensity (MFI) values for each group were indicated in the corresponding flow

cytometric histograms. n=6; ***P<0.001.

2.5 DiOtRIZEEER MMM RERS E AL 1 (CRLE MR . BEAE . JFAE . BIE. S50, O,
H T DIOARICH I BRI s 5T L /N ik BiE, AR #E) o F B Ry 4gl s
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¢), WMAHRZIRIEHE, W SRS LPS %, SR . WBUE AP A7 7L DIO FRid
M MDRBEBYSS , XHE R MR IE B VRN dE s MIEEE AN (Kl 6a, b). SR, TERIE. 45
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Fig. 6 Tracing and localization of DiO labelled peritoneal macrophages
(a) Flow chart depicting tissues of the fluorescent distribution. (b,c) C57BL/6 mice were transferred with syngeneic PECs (1x10°mouse, labelled
with DiO). 1 h later, mice were intraperitoneally injected with LPS (100 pg/kg body weight in PBS). The mice were cultivated for additional 24 h,
and then the tissues were separated and collected in (b) thymus, liver and spleen (with green fluorescent cells); (¢) whole blood, kidney, colon, heart,
small intestine, brain, spinal cord and lung (without green fluorescent cells); and frozen sections were made to detect the distribution of DiO-labelled

peritoneal macrophages. The fluorescence images were captured and analyzed by the Zeiss ZEN software.
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DiO JEEIETEDO YR, Gtk ALEY BN If
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Study on Tracing and Application of Fluorescent Dye DiO Labelling Peritoneal
Macrophages®

LIANG Jing-Rong, MAI Feng-Yi, SHU Jun-Xiang, GUO Jie, LIAO Xiang,
XIAO Li-Zu, LI Chen-Guang™

(Pain Management, Huazhong University of Science and Technology Union Shenzhen Hospital, Shenzhen 518052, China)

Abstract Objective In homeostatic conditions the peritoneal cavity is populated by resident macrophages.
Inflammatory stimuli trigger a phenomenon called macrophage disappearance reaction (MDR), during which
resident macrophages become irretrievable from the lavage of the serous cavity. This phenomenon was already
observed after different inflammatory insults , but is still incompletely understood. MDR can be associated with
cell death, adhesion to neighbouring tissues or migration to the draining lymph nodes or the omentum. MDR is a
strategy to face and annihilate the infection by which macrophages, under the control of GATA6, move from the
peritoneum to the closest tissues in order to alert the immune system. However, the specific distribution of
peritoneal macrophages in MDR is still unclear. In our study, peritoneal macrophages labelled with cell membrane
green fluorescent dye DiO were used to study the tracking of peritoneal macrophages in the macrophages
disappearance reaction. Methods Peritoneal macrophages labelled with DiO were transplanted to C57BL/6
mice. The macrophage disappearance reaction was induced by lipopolysaccharide (LPS) in vivo. Fluorescence
microscope and flow cytometry were used to detect the number and fluorescence intensity of DiO-labelled
peritoneal macrophages. The tissues of mice were separated and collected, and frozen sections were made to
detect the distribution of DiO-labelled peritoneal macrophages. Results The observation by fluorescence
microscope and flow cytometry showed that intraperitoneal injection of LPS could significantly reduce the
number and fluorescence intensity of DiO-labelled peritoneal macrophages. Peritoneal macrophages that
disappeared during the macrophage disappearance reaction were found distributed in the liver, thymus and spleen
by frozen sections. DiO labelling peritoneal macrophages does not affect cell viability and with long-term stability
in vivo, indicating that DiO may be a safe and effective green fluorescent dye for tracking the distribution of
peritoneal macrophages. Conclusion This research method will provide a convenient and effective experimental
means for exploring the dynamic changes and related biological phenomena of peritoneal macrophages during
MDR. Furthermore, it laid a foundation for further research on the causes and mechanisms of MDR.
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