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Abstract: [ Objective] To investigate whether there exists gender differences in mechanical pain hypersensitivity in-
duced by the subcutaneous injection of macrophage colony—stimulating factor (M=CSF) in normal mice and to explore the

preliminary mechanism.[Methods] Thirty 10-week—old C57BL/6] mice were randomly divided into three groups, (n = 10
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mice/group, half male and half female). The albumin control group (BSA, 0.3 pg), low dose M—CSF group (L M—CSF,
0.075 pg) and high dose M=CSF group (H M-CSF, 0.3 wg) received 50 wL BSA or M=CSF injected subcutaneously into
the left medial thigh once daily for 3 consecutive days. Before and after drug administration, von—Frey mechanical sensitiv-
ity test was used to detect the mechanical paw withdrawal threshold (PWT) in each group. Immunofluorescence was per-
formed to examine the expression changes of Ionized calcium—binding adaptor molecule 1 (Ibal) in skin, calcitonin gene—
related peptide (CGRP) and phosphorylated ERK1/2 (p—ERK) in L5-L6 DRG and lumbar spinal dorsal horn. [ Results]
In female mice, only high dose of M=CSF caused mechanical allodynia, whereas in male mice both doses produced
marked allodynia. Mechanically, high-dose M=CSF induced massive aggregation of subcutaneous macrophages (marked
by Ibal) in male and female mice, but more dramatic dependence in female mice. Similar gender differences were also
found in the increase of p~ERK and CGRP expression in dorsal root ganglion (DRGs). Notably, CGRP expression was es-
pecially elevated in the fibers of DRG in male mice. Correspondingly, the expressions of p~ERK and CGRP’ terminals in
the superficial spinal dorsal horn of male mice were significantly higher than those of female mice after M—CSF treatment.
[ Conclusion] Subcutaneous injection of M=CSF triggers sexual dimorphism in mechanical pain hypersensitivity, which is
related with differential changes in peripheral macrophage expansion and sensitization of the nociceptive pathway.
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A: Mechanical pain threshold (PWT) changes in female mice. B: PWT in male mice. Bas: the basal pain threshold measured before injection. BSA
represents subcutaneous injection with Bull Serum Albumin (BSA, 0.3 g, 50 pL); L M=CSF (0.075 pg, 50 L) and H M—CSF (0.3 pg, 50 L) were
used to represent the low—concentration and high—concentration M=CSF injection groups. Red arrows represent the time points of injections (30 min be-
fore or 24 h, 48 h after treatment by injection). All data were shown by means + SEM, and were analyzed by two—way ANOVA followed by Turkey s test
for each group. Female PWT: F = 148.5, P < 0.000 1; Male PWT: F = 100.5, P < 0.000 1; n = 5/ group. 1) P < 0.001 2) P < 0.01 3) P < 0.05 between H
M-CSF and BSA, 4) P <0.001 5) P < 0.01 6) P < 0.05 between L, M=CSF and BSA, 7) P < 0.05 between L. M=CSF and H M-CSF.
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Fig.1 Subcutaneous injection of M—CSF induced mechanical pain in naive mice with a gender difference
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A: Representative pictures showing M—CSF induced macrophages expansion in skin (Ibal marker) in female (F) and male (M) mice, and had differ-
ences In concentration and gender. Samples were obtained from 6 h after the third treatment. B: Statistical analysis of relative integrated density
(RelDen) of Ibal. All data were shown by means + SEM, and were analyzed by one—way ANOVA followed by Turkey’s test for each group (F = 64.76,
P <0.000 1). n = 3 mice/group, 2 tissue slices/mouse. 1) P < 0.000 1 between Female H M=CSF and Female BSA, 2) P < 0.05 between Male L. M—CSF
and Male BSA, 3) P < 0.000 1 between Male H M—CSF and Male BSA, 4) P < 0.000 1 between Female H M—CSF and Female 1. M—CSF, 4) P < 0.000 1
between male H M=CSF and female L. M—CSF, 5) P < 0.001 between Male H M—CSF and Male I. M=CSF, 6) P < 0.01 between Female H M=CSF and
Male H M-CSF.
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Fig. 2 M-CSF induced different degrees of increase in subcutaneous macrophages in male and female mice
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A-B: Representative pictures showing the expressions of p~ERK and CGRP in each group. White arrows indicate the CGRP* neurofilaments in
each group. C: Statistical analysis of RelDen of p~ERK and CGRP. All data were shown by means + SEM, and were analyzed by one-way ANOVA fol-
lowed by Turkey s test for each group (p—ERK: F = 7.45, P < 0.001; CGRP: F = 7.806, P < 0.001). n. = 3 mice/group, 2 tissue slices/mouse. 1) P < 0.01
between Female H M—CSF and Female BSA, 2) P < 0.05 between Male L. M—CSF and Male BSA, 3) P < 0.05 between Male H M—CSF and Male BSA,
4) P < 0.01 between Female H M-CSF and Female I. M—CSF, 5) P < 0.01 between Female H M—CSF and Female BSA, 6) P < 0.05 between Male L. M—
CSF and Male BSA, 7) P < 0.05 between Male H M—CSF and Male BSA, 8) P < 0.05 between Female H M-CSF and Female L. M-CSF.
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Fig. 3 M-CSF differentially up—regulated the expressions of p—ERK and CGRP in L5-6 DRGs
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A-B: Representative pictures showing the expression of CGRP and p—ERK in the spinal dorsal horn of each group. White arrows indicate the

CGRP+ neurofilaments in each group. C: Statistical analysis of RelDen of p~ERK and CGRP. All data were shown by means + SEM, and were analyzed
by one—way ANOVA followed by Turkey s test for each group (CGRP: F = 17.18, P < 0.000 1; p-ERK: F = 23.54, P < 0.000 1). n = 3 mice/group, 2 tis-
sue slices/mouse. 1) P < 0.05 between Female H M=CSF and Female BSA group, 2) P < 0.05 between Male L M=CSF and Male BSA, 3) P < 0.000 1 be-
tween Male H M=CSF and Male BSA, 4) P < 0.01 between Female H M=CSF and Female L. M=CSF, 5) P < 0.05 between Male H M-CSF and Male L
M-CSF, 6) P < 0.001 between Female H M=CSF and Female BSA, 7) P < 0.01 between Male L. M=CSF and Male BSA, 8) P < 0.000 1 between Male H
M-CSF and Male BSA, 9) P <0.000 1 between Female H M=CSF and Female L. M—CSF, 10) P < 0.01 between Male H M=CSF and Male L. M-CSF.
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Fig.4 M-CSF enhanced the expressions of CGRP and p—ERK in the superficial dorsal horn of the spinal cord
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