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Dynamic changes of liver macrophage polarization induced
by Clonorchis sinensis infection in mice
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Abstract The study was to analyze the dynamic changes of liver macrophage polarization in mice during
Clonorchis sinensis infection. In this study, HE staining was used to detect the changes of liver pathology
and inflammatory infiltration at different stages of infection, and flow cytometry was used to detect the

proportion of M1/M2 liver macrophages at different stages of infection. Subsequently, mRNA levels of M1-
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related markers iINOS, CD86 and IL- 13 and M2 related markers Arg?, CD206 and Ym1 were detected by
gRT-PCR at different stages of infection. The secretion levels of macrophage-related pro-inflammatory
factors TNF—« and IL-17, and anti-inflammatory factors TGF— 1 and IL—10 were detected by ELISA.
Finally, to comprehensively analyze the dynamic changes of M1/M2 liver macrophage polarization in mice
during Clonorchis sinensis infection. The results demonstrated that: 1) Following infection with Clonorchis
sinensis, the HE staining results of the mice liver exhibited a gradual transformation of cells from a normal
morphology to fibrosis. Additionally, the inflammatory infiltration was more pronounced during the initial 1-2
weeks of infection, subsequently declining during the subsequent 6-10 weeks. 2) The results of flow
cytometry demonstrated a notable increase in the proportion of M1-type hepatic macrophages relative to
M2-type hepatic macrophages during the initial 1-2 week period of infection (P<<0.01). Conversely, the
proportion of M2-type hepatic macrophages exhibited a significant rise in comparison to M1-type hepatic
macrophages during the subsequent 3-10 week phase of infection (P<<0.01). 3) The results of gRT-PCR
revealed a notable increase in the levels of M1-type markers, including iNOS, CD86, and IL— 15 mRNA,
during the initial 1-4 weeks of infection. This was followed by a decline and subsequent rise in these levels
during the subsequent 6-10 weeks (P<C0.01). In contrast, the levels of M2-type markers, such as ArgT,
CD206, and Ym1 mRNA, exhibited a gradual increase throughout the 1~10 weeks of infection. 4) ELISA
results indicated that the levels of pro-inflammatory cytokines TNF- « and IL— 13 tended to increase
significantly and then decrease at 1-4 weeks of infection, and increased significantly at 6~10 weeks of
infection (P<<0.01). The levels of the anti-inflammatory cytokines TGF— 1 and IL- 10 exhibited a gradual
increase over the course of 1-10 weeks of infection. In conclusion, M1-type macrophages were found to be
elevated and predominant during the early stages of infection, while M2-type macrophages were elevated
and predominant during the middle and late stages of infection. Additionally, the polarization ratio of M1-
type and M2-type macrophages shifted during the egg-production stage. This study provides insights into
the potential for better control of clonorchiasis by analyzing the dynamics of hepatic macrophage
polarization.
Keywords Clonorchis sinensis; liver macrophage; polarization dynamic analysis; polarization marker;
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Fig. 3 Histopathological manifestations of liver infected by Clonorchis sinensis
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Fig. 4 Changes of M1/M2 liver macrophage percentage during Clonorchis sinensis infection

= (iNOs £ (b) CD86 = (c) IL-1B

T 8- %50 - i q0r

wn) o 45 seen @

S s 0 X sf RN | —
5 s 4

g =351 o~

= ®e ® <

£ = 530 = Z 5l

% e ‘7 DD;I g EE e

g <i» ® g

3 Z 0t =4

° =Ll 2 g .

3= g Z5 El b ns

= 3 4 6 8 8% 1 2 3 4 6 TEN 0 1 2 3°4°6 8 10

A R]/JH Time HF /A Time = Ff )/ Time
<

< (d) Argl é (e) CD206 ; (f) Yml
Z80r 401 =100
g © wres E
< e IES i 80+
=60r %93 30f Zzeot -
: £ 2w s
540 = 20t =720
T = ' m @

Z <1 =i

220 ZEI0F e o Z £10

[} E 0- =2

¢ o 2 £z 5
Hg SE 0l 320!
075712 3 4 6 810 2% o0 1 2 3 4 6 8 10 EZE 01 2 3 4 6 8 10
= HFI7]/JE Time O i IF]/JE Time i} i/} Time

B5 fHFZRABELTEHAMUM2EERMABRLREDRIE
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