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Effect and mechanism of Huanglian Jiedu Decoction on lipopolysaccharide-
induced acute kidney injury in mice
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Abstract: Objective To study the effect and mechanism of Huanglian Jiedu Decoction (¥ % f#5#1%) on lipopolysaccharide-induced
acute kidney injury in mice. Methods Male C57BL/6 mice were randomly divided into control group, model group, Huanglian Jiedu
Decoction low-, medium- and high-dose (50, 100, 150 mg/kg) groups, with eight mice in each group, after continuous administration
of Huanglian Jiedu Decoction for 3 d, an acute kidney injury model was established with ip lipopolysaccharide (10 mg/kg) 2 h after
the last administration. Levels of creatinine and urea nitrogen in serum were detected. Hematoxylin-eosin (HE) and periodate-schiff
(PAS) staining were used to detect pathological changes in renal tissues. Immunohistochemical assay was used to detect expressions
of B-cell lymphoma-2 (Bcl-2) and Bcl-2 associated X protein (Bax) in renal tissues. TUNEL staining was used to detect cell apoptosis
of renal tissues. Western blotting was used to detected the protein expressions of phosphatase and tensin homolog (PTEN),
phosphatidylinositol 3-kinase (PI3K), protein kinase B (Akt), p-PI3K and p-Akt in renal tissues. Results Huanglian Jiedu Decoction
significantly reduced the levels of urea nitrogen and creatinine in serum of mice with acute kidney injury (P < 0.01, 0.001), improved

the pathological changes of kidney, inhibited cell apoptosis in renal tissue, up-regulated the protein expression levels of PI3K and Akt
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(P <0.05), and down-regulated the protein expression levels of PTEN, p-Akt and p-PI3K (P < 0.05). Conclusion Huanglian Jiedu
Decoction can inhibit cell apoptosis by regulating PTEN/PI3K/Akt pathway, thereby alleviating acute kidney injury.

Key words: Huanglian Jiedu Decoction; acute kidney injury; inflammatory response; apoptosis; phosphatase and tensin

homolog/phosphatidylinositol 3-kinase/protein kinase B pathway; caffeic acid; berberine; baicalein
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Table 1 Chemical composition analysis of Huanglian Jiedu Decoction

- N mlz wE  WRET B 7
fo/min e AT —wmE TE (X109 ) ATRA
1.379 D-IH%R CsHoNO>  115.06333 115.063 64 320 116.071 [M+H]
1.438 7 LR C7H/NO>  137.047 68 137.047 73 50  138.055 [M-+H]
1.517 D-(+)-2-WRIE R CeHiINO2  129.078 98 129.079 13 160  130.086 [M-+H]*
1.560 1-22E-1-3 O R C7HisNO2  143.094 63  143.094 68 50  144.102 [M+H]*
1.795 D-(+)-pipecolinic acid CeHuNO2  129.078 98  129.079 23 250 130.087 [M-+H]
2,020 [-FHE-1-A CER IR EL R Eh C7HisNO2  143.094 63 143.094 82 190  144.102 [M+H]*
2.125 MEMEE CsHuNOs  169.073 89  169.074 17 280  170.081 [M+H]*
4415 JRMEM LR CioH13NsOs  267.096 75 267.096 70 -50  268.104 [M+H]"
4.663  HIIEIN AR IR CioH1i3NsO3  251.101 84 251.101 92 80  252.109 [M+H]
4918 2-oxa-4-azatetracyclo[6.3.1.1~6,10~.0~1, C11HisNO2  193.11028 193.110 48 200  194.118 [M-+H]

S5~]tridecan-3-one
6.335 #HEMH CioH2iNOs  311.152 14 311.15224 100 312.160 [M-+H]
8373 2,3,4,9-VUE-1H-B-MEMk-3-FR I HEE  CaHizN2O2  216.089 88 216.089 80 -80  217.097 [M+H]
9.166 ZREL%E NI C10HsOs4 192.04226 192.042 48 220 193.050 [M+H]*
9.245 2-FIE-N-FZILHIFFIK AL C21H2sNOs 35517836 355.17803  —330  356.185 [M-+H]
9.593 YA NG M CioH2iNOs 31115214 311.15187  -270  312.159 [M-+H]*
9.695 3,4,10,11-tetramethoxy-7,8,12b,13- C2iH2sNOs  355.178 36 355.17784  —520  356.185 [M-+H]*

tetrahydro-5H-6-azatetraphene
9.928 JF TR CiHi20s  224.068 47 224.068 44 -40  225.076 [M+H]"
10.687 /NEER C0H17NOs 33511576 335.11464 —1120  336.122 [M+H]
11.615 B ERER CioH1004  194.05791 194.058 08 170 195.065 [M-+H]*
11931 X Ca6Has013  548.15299 548.15259  —400  549.160 [M+H]
12.284  Thnf 55 iR Ci7H2009  368.11073 368.11012  -610  367.103 [M—H]"
12.409 5,7-dihydroxy-2-phenyl-6-[3,4,5- CaeH2s013  548.15299 548.15263  —360  549.160 [M-+H]*

trihydroxy-6-(hydroxymethyl) oxan-2-

yl1]-8-(3,4,5-trihydroxyoxan-2-yl)-4 H-

chromen-4-one
12.803 A F-6-O-Hi & PEH Ca6Has013  548.15299 548.15273 —260  549.160 [M+H]
13.177 £ CoH1604 188.104 86 188.10395 910  187.097 [M—H]"
13.574 HH=E CisHi20s  256.073 56 256.073 57 10 257.081 [M-+H]*
14.633 7 frii C10H1404 150.104 47 150.104 56 90  151.112 [M+H]*
14.868 B4 20 CisHi3NOs  259.084 46 259.084 46 0 260.092 [M-+H]
17.999 “RFR N R CaoH2Os 34214672 342.14644  —290  343.154 [M-+H]
18.333 ARK —HIR T CiH2»0s  278.15181 278.15186 50  279.159 [M+H]*
19.166 L IEEF CisH3003  294.21949 294219 57 80 295227 [M-+H]
19171 (F)-9-/NiR 2K Rk CisH»Os 31223006 312.22994  —120 293212 [M—H—H.0]
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"P<0.05 "P<0.001 vs control group; *P<0.05 *#P<0.01 *#P<0.001 vs model group, same as figures.
2 EEBREFMRESERXM AKL/NRIME TR EEFMAEKFHZE (X+s,n=5)
Fig.2 Effect of Huanglian Jiedu Decoction on levels of urea nitrogen and creatinine in serum of sepsis related-AKI mice
(Xxts,n=5)
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Fig. 3 Effect of Huanglian Jiedu Decoction on pathological changes of renal tissue in sepsis related-AKI mice (x 200)
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Fig. 4 Effect of Huanglian Jiedu Decoction on Bax and Bcl-2 expressions in kidney tissue of sepsis related-AKI mice (x 200)
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Fig. 5 Effect of Huanglian Jiedu Decoction on cell apoptosis in kidney tissue of sepsis related-AKI mice (x 400)
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Fig. 6 Effect of Huanglian Jiedu Decoction on expressions of PTEN/PI3K/Akt pathway related-proteins in renal tissue of
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Bel-2 SR T ik B (A R IA 3G 0, 3 mi (2 £ 40 i
FEFFETIRZNT, thah, Akt ZEI 40 IE T ik
BRI VR 4 At 3 R RSk AR il Ake BT
CUIE I $0] Bad 25 I BSRR AL SRAR SEAN A= A7, 1T
BRI Bad 7T LLS Bel-2 & 1 506 AH BAE F DL
AP HEE o [FINF, Akt 38 T LUE I T FoxO %
SRS DS, s 22 5 2 R T A DG B Y
Rk,

HHEE YN IREEA S PE AKT AT HR 35 Hpom %
PURTF “oChkg” b ” 30mE, (FEaf) Mz
“HMEZ A, FLRE.” BIRRZA, RAeEFE
WRBARA 4%, g oRE &2 =i, R HLE
BANE, FPOMR, BREXTE, BULT
S, B AR TR, JE KT R HR B MR AT
Rtk BAZIIESE Nk, S TH, BT
B, KE#GE, TR, BRI,
W WD R TEPRPY; A SRR SE Rk . A AR
. FEHTIEASAL. AEFEMEE, HE
ANBR, AR, WIREASBETHE Mk, A<,
B ARSI, MO A Wit 2 A 1E AR

KRR B B DB B, RSRINGE, fa Ak
i, TERBCRIEIE . fEIRRS T, IRERMLENE
— PR E A B RORE OB, LA R, 0T
PR UL R EANIE R, ARAR IR IR 2305
HEAR” AR EAR, W B2 8 TS e IR
G, HE SRR B, AT L BH B R TR A
PHAE IR RIN, SCHIEM e, WiEMEm N
POE, BA M. NE TSR, YEETEET, 4
X ZAERGERAIE, DHARETE KEEE). Zheng S54RI 5T
NSRRI AE T TG W 7% /) R v ] ek
DSS-V /NRHIESREAT Ay, A B AIS 1 4 A 25 -6
(interleukin-6, IL-6). IL-10 1 DNAX A 12
(DNAX-associated protein 12, Dapl2) mRNA 3
ik, BB THR. PrEIER . BRI IR
GBI TR I R R T BIE
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S5, ATHHIIAE I C AR 0 U S8 T HAE SORE SRR 20 A
P B B BT AR R —
Ieg] B 25 3% A R v 1 FH T A IR O R EE ML 20,

AHIEFCER I B SLIG I UE T T AR R e 5 Dk
BN e AKT Bk IR S 7 B AR
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AT RE VAT PTEN/PISK/Akt {5 5 38 % 1 B0 o X 46
R I B T A R 37 P W DR I FH A AT PR S 3 R 44
FERRSCRE, [RGB T 50 4 th ) B h 25 2 7 7B
BTG R RSN EARSRIEE T, R AeE
SR MBI FE A IR I, IR FEFZ IR S E M 2R A 0 T
P BRI AR D ME AKT 23T LA o
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