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[Abstract] Objective To investigate the protective effects and mechanisms of electroacupuncture on the P2X7
purinergic receptor/NLRP3 signaling pathway in sepsis-associated acute kidney injury (SA-AKI). Methods Healthy
male C57BL/6] mice, 6-8 weeks old, were randomly assigned to the following groups: control, model, electroacupuncture,
P2RX7 antagonist + model, and P2RX7 antagonist + model + electroacupuncture. The SA-AKI model was established by
intraperitoneal injection of lipopolysaccharide (LPS). The P2RX7 antagonist A438079 was administered intraperitoneally
1 hour before LPS injection. Electroacupuncture (10 Hz, 0.5 mA, 30 min) was performed 1.5 hours after LPS injection.
Mouse survival rates were assessed within 24 hours after modeling. Serum creatinine (Scr) levels were measured by blood
biochemistry, IL-1p and IL-18 levels in serum and kidney tissues were measured with ELISA. Renal histopathological
changes were observed by HE staining. Real-time fluorescent PCR and immunofluorescence assays were used to assess
renal P2RX7 and NLRP3 expression levels. Results The 24-hour survival rate in the electroacupuncture group was 45%,
a 15% improvement over the model group. Electroacupuncture treatment reduced renal histopathological damage,
lowered Scr levels in SA-AKI (P < 0.05), and decreased serum inflammatory mediators IL-1p and IL-18 (both P < 0.0001).
Electroacupuncture also reduced renal tissue expression levels of IL-1p (P < 0.0001), IL-18 (P < 0.001), P2RX7, and
NLRP3 (both P < 0.05). Conclusion The mechanism by which electroacupuncture ameliorates SA-AKI may involve
inhibition of the P2RX7/NLRP3 signaling pathway and attenuation of systemic inflammatory responses.
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P2X7(P2X7 purinergic receptor, P2RX7)/NLRZ % Pyrin}i,
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LS R, 3% — i) 72 7T e & SA- AKTIY S H FRAL I =2
— B NLRP3ARAE /MA S S KA S 95 22 e i E 2220 4,
TEWRBEAE 55 S AE PP vh & #5 B EAE Y BFFE 3R B,
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T 38 W [0 56 (enzyme linked immunosorbent
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SEEF S E B P CRIK T & W T WAl A B 2B 90, s 2 0
(lipopolysaccharide, LPS) . P2RX7 Hitf& 1l T Sigma, A-
43807914 F Selleck, NLRP3# /& FImmunoWay,
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1.2.2 P2RX74 A7) iE4¢
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1.2.6 IR AN B 2R P2X 7/ NLRP3 & & R A K-F
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P, W FH B R 22 7 2253 BT (One-Way ANOVA) X 241
Hs BEAT R A LU AR, ISR Tukey 2 1 WAL HEA T 575 43
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Kaplan-Meier 4 £7 70 T HL 30 45 AL (0] A= A7 R 10 22 57
P<0.05HZESA G Lo

2 #R
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LPSiE L5 R FlKaplan Meier /77041 /N B AE 73R
(K1), S5HR R, NSEH/NAFIE 3K 100%, LPSH A
RIEMLE30%(P< 0.05), EAALKAFIE RIETF F45%, H 5
LPS#H 22 5 et it 7 (P > 0.05) .
2.2 ESTEMIRESE 2SR/ RARE R M

mE 2R, 5NSAAH L, LPSAL/NRAE S 5
24 hifiLyi§ fPIL-1BFIIL- 187K F- X B i =5 (3P < 0.000 1),
R MEREAE /N BUE BTN ; S LPSALAH LA, EAZL/INR
IL7E HIL-1RFAIL- 187K P34 W il AR (341 P< 0.000 1), $2758
BRI RO MR EEAE /) B 8 S o
2.3 HBSHERSENRBMESHRIERG

ANERUE IR ZUHE Y (2 45 5 B, NSHL/IN FRUFF EZH 41
SEMSERE, A UL S B2 AR s LPSZH /N B U 2

t/h

E1 BitiREkSEMERGNRNEEE
Fig 1 Electroacupuncture improves survival rate in SA-AKI mice

NS: normal saline; LPS: lipopolysaccharide; EA: electroacupuncture. n = 20.
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Fig 2 Electroacupuncture reduces serum inflammatory cytokine levels in

SA-AKI mice
A, The concentration of IL-1f in serum; B, the concentration of IL-18 in

serum. n =6, . P <0.0001.
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Fig 3 Electroacupuncture alleviates renal pathological changes in SA-

AKI mice (HE, original magnification x 200)
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Fig 4 Electroacupuncture reduces serum creatinine and kidney inflammatory cytokine levels in SA-AKI mice

A, Scr level; B, IL-1{ concentration in mouse kidney tissue; C, IL-18 concentration in mouse kidney tissue. n = 6. "P<0.05 " P<0.001,"" P<0.0001.
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Fig 5 Electroacupuncture inhibits P2ZRX7 and NLRP3 expression levels
in kidney tissue of SA-AKI mice
A, Expression of P2RX7 and NLRP3 mRNA (n = 6); B, representative
immunofluorescence images of P2RX7 and NLRP3 expression (scale bar =
50 um); C, statistical analysis of mean immunofluorescence intensity for P2RX7

and NLRP3 (n=3). P<0.05,  P<001,  P<0.00L, P<0.0001.
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Fig 6 Electroacupuncture alleviates SA-AKI by inhibiting activation of the P2RX7/NLRP3 signaling pathway

A, Scr expression levels; B, IL-1p expression levels in mouse kidney tissue; C, IL-18 expression levels in mouse kidney tissue; D, P2RX7 mRNA expression levels; E,

NLRP3 mRNA expression levels. n= 6. P <0.05," P<0.01,” P<0.001,” P <0.0001.

FRAE.  FiR4s BEIISA-AKUN BRI R HE R
FETERFFE R T, H B 2 = L7 o T s S ol
25 - I J2 S R R e 22 - R R AP A
X R/ N A DA E . AR AR o, T
TifdiSA-AKI/)N R 24 hAF T 2R A 30%HE T+ 22 45%, FEAK/N R
I3 Ser AL 5 4 P 77K P (IL-1pB. IL-18), B3/ INR
B B . P2RX7) 12 FA T B4 . AR K
S, P 2L 200 L AR S bR 200 i 45 e R G AL, ZE BT
RAEBETAEH, IIRIT SE MR I 2Ry 7S,
i R ATF S 22 B, ik B AE £ 34 A1) il 22 Fh G2 20 i
P2RX7R LI BT b . sh#irse iR, BB P2RX7 1)
FEIRA B 0B e 0 & A R R R S R SRE B B
JEEIUE LB JUE R 45 22 2% . SO I P2RX7 AT A 5
Na Fl1Ca™ P it S KA, AT i I D), 2224 5
T ACEE PR (MAPK)™ . NF-xB™ JANLRP34HE /N
PRUNEEZ 2% RE T . e ATP I I P2RX 715
NLRP3 48 E/IMA B 20 25 K caspase- 113 Ak, M TSR {2

AP FIL-1BFIIL- 181 LR BE I ™ X — i BEANAE
B3 o A v ke VR, 0 AE 22 S E M R 24
P RAECERAE . AR R, M 5 i i 244
BT S SNLRP3IRIE/MAN TR E T 1545
A & H VIR ZR, $75 NLRP3 S AE /IMACTE e 154 o B 3k
PR EZANE T . AEMREEAE YA, NLRP3 G Al
P BPI EAE R, ARRFREAS R R, TELPSI T 1K
FRAER P, P2RX7, NLRP3[mRNA K 2 (14535 Bk
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