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Species M1 M2
Marco, Cxcl9, Cxcl10, Cd206, Tgm?2, Fizz1,
Mouse Cxcl1l Nos?. Socsl Chil3, Argl,
RO THORS, 9068 Ccl22, Cd163
CD86, MARCO, —
CXCL9, CXCL10,
Human CXCL11, NOS2 ARG1, CCL22,
’ ' CD163, CD206

SOCS1, CD64

Int J Mol Sci. 2021, 22, 6995
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Open Access, Published: 25 November 2022

www.nature.com/scientificreports

scientific reports

‘W) Check for updates

OPEN Macrophage polarity and wound
age determination

Yumi Kuninaka®, Yuko Ishida®™", Akiko Ishigami®, Mizuho Nosaka®, Jumpei Matsuki®®,
HarukiYasuda®, Ayumi Kofuna®, Akihiko Kimura®, Fukumi Furukawa® &
Toshikazu Kondo ™™

We investigated the dynamics of the gene expression of M1 and M2 macrophage markers during skin
wound healing in mice. Expression of M1-macrophage markers, such as Il12a, Tnf, Il6, Il1b, and Nos2
was upregulated after wounding and peaked at 1 or 3 days after injury, and that of M2-macrophage
markers such as Mrcl, Cd163, Ccl17, Arg, and Tgfb1, peaked at 6 days after injury. Consistent with
these findings, using triple-colorimmunofluorescence analysis revealed that F4/80*CD80* M1
macrophages were more abundant than F4/80*CD206* M2 macrophages on day 3 in mouse wound
specimens, and that M2 macrophages were prominently detected in day 6 wounds. For application in
forensic practice, we examined macrophage polarization using human wound specimens. The average
ratios of CD68*iINOS* M1 macrophages to CD68'CD163* M2 macrophages (M1/M2 ratios) were greater
than 2.5 for the wounds aged 2-5 days. Out of 11 wounds aged 1-5 days, five samples had the M1/M2
ratios of > 3.0. These observations propose that the M1/M2 ratios of 3.0 would indicate a wound age
of 1-5 days as the forensic opinion. This study showed that M1 and M2 macrophages in human skin
wound might be a promising marker for wound age determination.

https://www.nature.com/articles/s41598-022-24577-9



T

MERILRIIERKF

o
= A1

A L& HF HED

By iRA 9 (X ZBED
AMEE BEEXHEE
HJIfE= ELXHRE
A NEES
THEE
N R ANES

ES=2 42

1



