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1,25-dihydroxyvitamin D; regulates the Th17/Treg cell balance and improves
sepsis-induced acute kidney injury via mediating VDR-NLRP6
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Abstract Objective To determine the mechanism by which 1,25-dihydroxyvitamin Dy (VD;) regulates the Th17/Treg cell balance
to improve sepsis-induced acute kidney injury (AKI). Methods C57BL/6 mice were assigned to a sham operation group (sham group),
a sepsis group (CLP group),a VD, group,a VD;+knockdown control group (VD,;+sh-NC group),and a VD;+NLRP6 knockdown group
(VD4+sh-NLRP6 group) (n = 10 per group). A mouse model of sepsis-induced AKI was established by cecal ligation and puncture (CLP).
Hematoxylin and eosin staining was used to observe pathological damage to renal tissue. ELISA was used to detect the serum creatinine
(sCr), kidney injury molecule 1 (KIM-1), interleukin (IL) -17,and IL-10 levels. Flow cytometry was used to determine the Th17 cell and
Treg cell numbers in peripheral blood. Western blotting was used to detect the expression of vitamin D receptor (VDR) and NLRP6 pro-
teins in renal tissue. Results Administration of VD5 alleviated the pathological kidney damage in CLP mice,reduced the sCr,KIM-1,
and IL-17 levels and the proportion of Th17 cells in peripheral blood. It also increased the proportion of Treg cells and the IL-10 level ,and
upregulated the expression of VDR and NLRP6 proteins. Knockdown of NLRP6 reversed the effect of VD5 on the Th17/Treg cell imbal-
ance and its renoprotective effects in CLP mice. Conclusion VD5 exerts protective effects in sepsis-induced AKI. Its mechanism likely
involves the activation of VDR, leading to subsequent upregulation of NLRP6 expression, ultimately improving the Th17/Treg cell imba-
lance.
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A,sCr and KIM-1 levels detected by ELISA ; B, HE staining results ( x 200). * P < 0.05 vs. sham group;# P < 0.05 vs. CLP group.
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Fig.1 Effects of VD, on renal injury of mice with sepsis induced AKI

2.2 VDRRREEAEAKD N Th1 7/ Treg 20 AR A ) 52

T ARG I 25 R o, SIRTFARAM L,
CLPZH /s BN & 1fiL.CD4TL-17" Th1 748 s L 451 T &,
CD4'CD25"Foxp™ TregZi S LUK ; 5 CLPALAH L,
VD,ZH /)N B4 & 11 CD4ATTL-17* Th1 740 Jid 1L 451 B
CD4"CD25 Foxp™ Treg4ll il b I+ 5 , 22 7 ¥ A i3t
SRR L (BJP <0.05) L WLIE2A

ELISAZ R B, SR T AR AH L, CLPA /N B
L3 HPIL-177K 5 FH 5, IL-107K S B AR 5 55 CLPZH Al
Fb, VDLZH /I BRI HIL-177K P BRI, TL-107K F- 7+
L R BA G FE L (BIP<0.05) JWLER2B,
2.3 VDX HEREAEAKUINR B 2 214 D AZ A (vi-
tamin D receptor, VDR) FINLRP6£E FH &3 [ 52 1]

Western blottingZ5 5 87 , ST AR A, CLP
ZH/IN BB SR VDR AINLR PO [ 36 35 7K - A 5
5 CLPZ #H I, VDZH /)y BU'E 4 21 VDR AINLRP6
HHRRKEI S, ZRYAGITH 2R P <
0.05) ULEI3,

2.4 EENLRP6XTVDIGYT B MEHEAEAKL N BRAR A
I Th 17/ Treg 4 i -1 Y 52 1)

Western blottingZ 2 i 7% , 55 VD3+sh-NCZ /N R
A e, VD5+sh-NLRP6 4L /N [ ' 41 21 hNLR P65 [
FEIR AT BEAR s T =X A AR A I 45 2 87, 5VD,+
sh-NCZH /)N LA EE , VD3+sh-NLRP6ZH /)N B4 & 1L
CD4'TL-17" Th1 741 FL I T, CD4*CD25 Foxp™ Treg
4 L A7 B ARG s ELISARS I 285 5 2 738, 5 VD,+sh-NC



SR BURAE. 1,25- —F4EAE DS VDR-NLRP6IE 15 Th1 7/ Treg 4 i V-7 ik 3 M FERE T S 00 2k B 3040 £ 693 -

ZH /N UM FE, VDy+sh-NLRP64H /N BRI 78 HIL-17/K 2.5 BEBNLRPEXTVDLIA YT I FEREAKL)S BB i

EFHEL IL- 107K R (B9P < 0.05) . ULEI4, siskAl|
Sham cLP VD,
? Jor e
E 1 12.4% 6% B .
é 4_; ‘ ; ‘g < 15 4
E 3 =2
] 5 & F 10+
E = = i
] 3 g &
al 10° 8 h
3 ©
5 L 0-
8 10° 10" 10 10’ Sham CLP VD
3
-7
Sham CLP VD,
10°] 10° Q2 (10 @] o, ]
E 63% | ] 2 20
10° 10° - (104 ix
i £ 15
10'47 10° 104 82 0]
5 .
o 4 o4l 5
) 10°4: 10 : _ T 13.2% g
e ; T B
5 100 10° 10° 10° 10° 10" 10’ Sham CLP VD
g ; )
CD25* A
1.5 = 50 = E3
40 = .
T 1.0- # I
E * £ 30 -
2 2
2. :. 20 =
= 0.5+ =
10 -
0.0 = 0 -
Sham  CLP VD, Sham  CLP VD, B

A, Th17/Treg cell ratio in peripheral blood detected by flow cytometry; B,IL-17 and IL-10 levels in serum detected by ELISA.* P < 0.05 vs. sham group;
#P <0.05 vs. CLP group.
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Fig.2 Effects of VD; on Th17/Treg cell imbalance of mice with sepsis induced AKI
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Fig.3 Effects of VD; on the expression of VDR and NLRP6 in renal tissue of mice with sepsis induced AKI
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A, expression of NLRP6 protein detected using Western blotting; B, ratio of Th17/Treg cells in peripheral blood detected using flow cytometry; C,levels of
IL-17 and IL-10 in serum detected using ELISA. *P < 0.05 vs. VD;+sh-NC group.
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Fig.4 Effects of knockdown of NLRP6 on Th17/Treg cell balance in peripheral blood of sepsis induced AKI mice treated with VD,
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A, HE staining results ( x 200) ; B,sCr and KIM-1 levels detected using ELISA. *P < 0.05 vs. VD;+sh-NC group.
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Fig.5 Effect of knockdown NLRP6 on renal injury of septic induced AKI mice treated with vitamin D,
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