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Liver ischemia can activate PI3K/p - Akt2 signaling pathway and then promote the
transformation of Kupffer cells into M1 macrophages

Hua Dongxu', Wang Mingming', Ma Guohua',Zhang Shaopeng’, Wu Xiao’, Wang Han"

'Department of General Surgery ,the Affiliated Jiangning Hospital of Nanjing Medical University , Nanjing 211100;
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[Abstract] Objective: This study aims to explore the transformation of Kupffer cells (KCs) in the process of liver ischemia and
reperusion and its role in liver ischemia-reperfusion injury. Methods: Mice models of liver ischemia at different time were established.
Flow cytometry was used to analyze the number of KCs after ischemia. PCR was used to analyze the expression of inflammatory
cytokines and surface markers of macrophages. Western blotting was used to analyze PI3K/p-Akt2 signaling pathway. After using Akt2
inhibitor before ischemia, the cells were extracted for cell culture in vitro. The expression of inflammatory cytokines and surface
markers of macrophages were analyzed by qPCR. In addition, liver injury was analyzed by HE staining of liver slices and serum alanine
aminotransferase (ALT) after 6 hours of liver ischemia reperfusion in mice. Results: The number of KCs decreased after ischemia in
liver, and the expression of pro-inflammatory cytokines in surviving cells stimulated by LPS was significantly higher than that in control
group (P < 0.05) , and the expression level of iNOS, a surface marker of M1 macrophages, was also higher than that in control group
(P < 0.05). The PI3K/p - Aki2 signaling pathway in the cells was activated, thus promoting the transformation of KCs to M1
macrophages after ischemia. The transformation can be blocked by Aki2 inhibitor, and it protects liver from ischemia - reperfusion
injury. Conclusion: Liver ischemia in mice promotes the transformation of KCs to M1 macrophages through activating PI3K/p-Akt2
signaling pathway and aggravates liver ischemia-reperfusion injury.
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Figure 1 Cell population and RIP1 protein expression after liver ischemia of different time

PHEF XL (P < 0.05,2) W L2 5 M IR K Cs B e A 25 ) Jd A1 2 4 R A
23 RIFK MRS RE KCsREZEAAMIAE  MEAS . 55 4MEF PCRH AN 1 40 i 32 18 14 3
v 0 e R AR IR NG O, K 305 P BRI JS Y KCs, iNOS B9 235

C2 BRI T EUNE A SRS Al iy &4 B & X R4 (P <0.05), 1l CD206 ., Argl 1) 315

R FREZES, TREGEERMMIER LR  BIK(P<0.05,E3B), MkEEBAZER (6 h.24 h),
KA THUE . MR CARSMESR S AL 2 501 oA B S AR Ak A PH 4 Y i Ak
ML BEIE O, R BRSNS AR T R R e h s HA—ERuEtk.

F4/80°CD11" (M1 BY) B Wi i j 8 i 3 22, Ll miis 2.4 BFRE SR 580 PI3K/p-Aki2 42 5 38 %

37.9%, 11 F4/80°CD 11~ I 21 fifd (K Cs ) 55 k2 (& B2 FORAEA] MR FE KCs QT4 T 20 o pe 1k
3A), ULIHR 4 KCs 24 T i M1 BB R 0 5 Ak, P4 P B9 88 Lk i Bl it AT 1 R 5104,
b, T A B LA I AE RS DB Te R RS R IRLLAE L 706 B KCs ZEBR IS p-Akt2

RN BEAT F4/80° CDI TR L B3 22 (1 3A) U Gh39 g, p- Akl KBl , iy ELik L= 69 KCs 7



23945505 8 W

+1180- Mo BE OB Ok % %R 20194E8 A
200 O % IR4E 500 * CIXNTHRZE 600 % IR4E
E 150 s 3 400 s 2 . i 41
® £ 300 £ 400
[=N e} 1)
3 100 = 200 =
T o o
£ s0 = 100 S 200
= =
0 0 0
0h  6h 24h 0h  6h 24h Oh  6h 24h

W4 Hegss, P < 0.05,
E2 RFAESRIN 90 min KCs Fk 5 E IR [E] B i8] B 28 14 40 Bl Bl F 3Rk 1B

Figure 2 Expression of inflammatory cytokines from KCs cultured ir vitro at different times after 90 minutes of liver isch-
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Figure 3 Effect of ischemia on KCs phenotype
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Figure 5 Effect of Akt2 inhibitor on KCs transformation after ischemia
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Figure 6 Effect of Akt2 inhibitor on liver ischemia-reperfusion injury
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