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Effect of Prunella vulgaris extract on oxidative stress damage and

AMPK/p62/Nrf2 pathway in preeclamptic rats”
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[Abstract] Objective To study the effects of Prunella vulgaris extract (PVE) on the oxidative stress
damage and adenylate-activated protein kinase (AMPK)/p62/nuclear factor E2-related factor2 (Nrf2) path-
way in preeclampsia (PE) rats. Methods Sixty PE rat models were established by induction of L-nitroargin-
ine methyl ester subcutaneous injection, and the rats were randomly divided into the model group,low-dose
PVE (6 mg/kg) group,middle-dose PVE (12 mg/kg) group,high-dose PVE (24 mg/kg) group and magnesi-
um sulfate (30 mg/kg) group,12 cases in each group. Other 12 pregnant rats were subcutaneously injected by
the same dose of normal saline as the control group. After intervention treatment with the medication group-
ing,the mean arterial pressure (MAP) in the late pregnant rats was measured,24 h urine protein and blood u-
rea nitrogen (BUN) contents during the late pregnant rats in each group were measured, and the pregnancy
outcome of each group was evaluated,and the average number of offspring and average weight of offspring were
compared among the groups;the levels of reactive oxygen species (ROS), catalase (CAT) and malondialde-
hyde (MDA) in rat placental tissues in each group were measured with the kit;the expression of AMPK/p62/
Nrf2 pathway protein in rat placental tissue in each group was detected by Western blot. Results Compared

with the control group,the average number of offspring and average weight of offspring, the level of CAT in
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placental tissue,protein expression levels of p-AMPK/AMPK,p62 and Nrf2 in the model group were signifi-
cantly reduced (P <C0. 05) ,the levels of MAP,24h urine protein and BUN in the late pregnant period,and lev-
els of ROS and MDA in placental tissue were significantly increased (P <C0. 05); compared with the model
group,the average number of offspring and average weight of offspring,the level of CAT in placental tissue,
the protein expression levels of p-AMPK/AMPK, p62 and Nrf2 in the drug intervention groups were signifi-
cantly increased (P<C0.05),the MAP,24h urine protein and BUN levels in the late pregnancy,and levels of
ROS and MDA in placental tissue were significantly reduced,and the PVE groups were dose-dependent (P <<
0. 05) ;compared with the magnesium sulfate group,the various indexes in the high-dose PVE groups showed
PVE could activate the AMPK/p62/Nrf2 path-

way,remove the oxygen free radicals,inhibit the oxidative stress response of PE rats,decrease the blood pres-

no statistically significant difference (P>>0. 05). Conclusion

sure, alleviate the symptoms of proteinuria, improve their pregnancy outcomes,and promote the survival of

offspring.
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protein kinase, AMPK) J& — ' £ H I B& . 71 3 = %
T 5K A, K2 PE fB 3G 45 i U o v, 9% i
Bl ML g5 AECRE IR, 18 P R T WAL R 1 62(p62) (A%
K+ E2 #13% A F 2 (nuclear factor E2-related fac-
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methyl ester, L-NAME,$¢5 FT011014) Iy B 4%
BHYRHEA BRA A AR 45 S 20141005) 11
HPY %K Fm W) 8 OR A R A Al B RR B (it 5
20180125) \JHC 5t S i YL ¥E 2 (radio immunopreci pita-
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mg/k 4 B4 12 H. HE12 iR 13 d KRR
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1.2.5 Western blot #& | X & 156 #2042 Nrf2/ e 4%
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(quinone oxidoreductase-1,NQO1) il %% & /K -F
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PUm W E AN 1.5 h, DAk 2E R OG0 6, 7F B I
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W KEER.HH GAPDHERNZ, M HWEH
5WNSE K EAE #1758 50 B, B AT A5 321 4 4
EASEOE PO 3.y & A
1.3 %itsan

Bl Rk ] SPSS24. 0 B AT Ge it or Hr it
B 2 £s Fom R HNE 7 20 r it T 4l i,
HE— 0 W W LA SR LSD-: A3, DL P <<0. 05 Jy 2%
SRAGIFE L,
2 & e
2.1 AKX RAedrwe ) MAP.24 h &% &a % BUN
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5 MR LA, B Y 21 K BRUAT R M ) MAP .24 h
PREEF M BUN 7K B & F 55 (P <<0. 05) 5 54 Y 21
Fb#  PVE A L H L 70 e 2 B A7 2 6 4 K U4 R e 14
MAP.24 h JREE 1 & BUN /K- AR (P <<0. 05) , H.
PVE &40 2 F| B AR 8k (P <<0. 05); 5 M B 41 1L
% ,PVE @l 4H KR ERIE Y MAP. 24 h JREH
K BUN JKF- 25 RG22 L (P>0.05), L% 1,

®1 SEAKXRITIRBGE MAP.24 h RE AR BUN
KELB (xLs,n=12)

219 MAP(mm Hg) 24 h JREH(mg)  BUN(mmol/L)
it R 89.12+3.63 4.6340.52 3.960. 46
AL 125. 085, 91° 10, 96+1. 72" 13.18-1.93°
PVE G5 541 112.5244. 86" 8.754-1. 38" 10,261, 84"
PVE 4 98. 6744, 21™ 6.6741.01" 7.1741. 23"
PVE @5l 4l 90. 0143 37" 4. 7140, 57 5. 080, 53"
BrREEL 89. 9243, 13" 4.68=+0. 61" 5.020. 71"

“.P<C0. 05, 5 % B4 H ;0. P<<0. 05, SR E ;. P <
0.05,5 PVE A B4 1559 P<<0. 05, 5 PVE sl 4l lLix.

2.2 PVE 2 PE X 44k 2 B L6 &k
S0 R A b A A TR 2 R B iR e 1 O 2 A8
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BLPVE AR P 7 et 4 B it e 86 21 R B4 O e 10 1
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2.3 PVE 3t PE X A6 & 2% ROS K -F 89 % v

55 MR LA, BN A K UG A 41 41 ROS.MDA
KB T8 CAT /K- B B AIG, 22 57 39 it 2
B (P<C0.05); 5B A PVE K, . & 7 &
2 Fe B R BE ALK BUIG 3 41 41 ROS, MDA /K 3 34 %
K. CAT KFE T H PVE 4 41 52 30 0 4 i L 2%
A S E L (P<<0.05); SR EEL L8 . PVE
EF R BB 4 40 ROS.MDA ., CAT K% &
TG 2FE L (P>0.05), W3 3,
2.4 PVE * PE X & #6 &40 42 AMPK/p62/Nrf2 i@
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5 X R b A, AR 2 K RRUBR S 41 4 p-AMPK/
AMPK ,p62 K Nri2 # [ # ik KB 8RR (P <
0.05) ; SHERIZH o8 , PVE AR L v, i 70 5 21 B 9 1R 4
HRBIG AL p-AMPK/AMPK . p62 & Nrf2 & 1
FIK KB (P<<0. 05) , H PVE 4% 21 52 5 42 1K i
PE(P<0.05) ;s SRR EE 4L L . PVE &5 & 41 K i
B fAH 2 p-AMPK/AMPK . p62 K Nri2 % 14 £k K
BTG F R L (P>0.05), WHE 1.3 4,

3 BAKRBEEBAL ROS.CAT ZKkFELL i
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(U/ kgprot) (U/mgprot) (nmol/ mgprot)
XJHRZH 0.9540. 11 4,130, 43 1.65+0. 18
FAIZH 5.224-0. 57" 0. 9240, 14° 6.5240. 57"
PVE it 41 3.85+0.43" 2.05+0, 32" 4.020. 46"
PVE il 241420, 47" 3.0740. 37" 2.8140. 39"
PVE &5l 40 1. 0140, 35" 4,090, 33> 1. 7240, 344
TR 0. 9840, 40" 4,110, 37" 1. 7040, 42™¢

" P<C0. 05, 5 AF B LB P<T0. 05, SHLEIA B P <
0.05,5 PVER#I R 40 th#5;4. P<<0. 05,5 PVE Wl 41 bk,

p-AIPK QD w—— - G G 5 0

ANPK O S - G G S (< (0’

P62 o —— =@y
Ntz (D e can o B ;o

GAPDH D GNP GNP GRS G- G 36 < (0°
A B c D E F
AN A B AR C. PVE IR & 415 D: PVE i fl i 41 E.
PVE &Rl 4 F.BifR B4 .
&1 Western blot # il ZHAXRBEHELEXREARIE

F 4 BAAXRBEASA p AMPK/AMPK , p62 B Nrf2
EAHEMNRIEKELE (x+s,n=12)

2H 5 pAMPK/ p62 Nrf2
AMPK

Xof HRZH 2.1240. 40 2.3140. 42 2.54740, 44
HERIZ 0. 22+0. 05" 0.19=+0. 03" 0. 210, 05"
PVE it 41 0.8740. 12" 0.90+0. 15" 0.9640. 21"
PVE Hifl i 4H 1.5540. 17" 1. 6140, 20 1.7040.17"
PVE il 41 2.094-0, 34" 2.274-0. 13" 2. 5040, 14"
il e il 2. 1040, 35" 2. 290, 16" 2.524-0, 18"

“,P<C0. 05, 5% M4 L 8", P<<0. 05, SEIAIG] L. P <
0.05.5 PVE &R &40 b 89 P<C0. 05, 5 PVE il 4l lh#% .

3
PE A AT 3550 5 0 B #5900 5 R A 4
el O I R B L L R A MO

¢ AEF 20226 AFH 51 A% 11N
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FR I R ME AR Y AR SCOR R TE A L
NAME (77 #1553 g 57 PE RERBIRL, 45 L oK, L-
NAME A5 5 ROS K 7= A B, 51 & ™ 5 1 A ik
7 38 R 5 B2 B B L R R A IR GE R, B
FRBRAEKET R FRE8E Rk
BRI IRME MAP. 24 h JR & 1 & BUN KT+
e AW R BN, NS L-NAME 1] 4 4 1
HER (AL PE 55 BRAE AR , A 52 56 455 AU A8 2 i Ty

5% & 3, PE & B BT S0 A0 06 P ek 55 , 01k
O AR FRAR A A 3 KO T S A N R R R
HEJR L AT U858 i A U 07 L B PE R, |
i AR Ry — i 25 IR AR A RETE I B L A8
FRCZS T B A R R AR 20 Tz N R A AT A ] /S
Ji2 I 440 LT Ak 51 R B4 A 2 9 E L D AR Ak N 3 N
TE N PR o 38 3 Be 46 BBt S Ak T R BT R 2% 0 B
s ATEAS AR R 4 B S IR T L 18 T B I RIS 2 AR
oG IR FR IR % fifp LI G RE AR X
WFFE R B A B 6 5 = 9 B 4 K R AR 47
B VR L PR AT HEI PVE ] e Xt PE AT 581 1)
WITAE . ALK LIAFF & PVE T HiAb B PE #%
IR L IR IR #4141 ROS & MDA /K, T+ & g
BRI ZU CAT K-, 0052 16 5% Ak I 38 s 0 B AIG AT ik
KRR, I 3 K BUER PR RE R, e 2 4 R LT 8
FRREHE X FARMAE ., AR EELH.PVE B
AR P EACE R L BE I 3 ROS 7= A B ik . 34
i PE KRBT A KT, B AR R A% A N 300 405 TR IE
JEERMIERARKET T A%, HFfi PVE 7 &
T v AR 5

AMPK/p62/Nrf2 J&HLA 8 5 5010 0 38 L 40 i 4R
WHMT HWEZEFESEE,) 2250 % PE WA
Koo 1 E R o B 09 AMPK #5241k, l 42 #F T 3
Nrf2 . p62 & 4 F 2k, 01 8 90 &l & [ 3
A B SR LA BT A AR TS L R B EIE SR
% 2 A0 B 4R Ak I A 0 B AR BE A I T L A8 G 4
Dige, fOE IR L IE % & B K, ¥ PE I R AE
ARET2 T, AMPK/ p62/Nrf2 {55 Al {4 PE #Y
—ANEEIRIT A . ARSI A R R . PE B K R
fa 4l p-AMPK/AMPK , p62 K Nrf2 5 4 ik K
I R REAR, 4 PVE T il &b B )5 , H 3R 3k K ¥ T
T ELS ) B AR M, KB AMPK/p62/Nrf2 i #% 2
545 PE (%5 B 72, PVE AT 5] 3 H 80 L e i 22
SR LR 38 45 17, 2 0 i BU&R B A7, JF 8% PE

2 | firid ,PVE Al 8458 AMPK # g1k, I p62
K Nri2 8 HZRIE BEARE A B2 AKCE 2 7 W IR 3T
AALTEPE R PE KBRS 2041 21 A0 N 30 45, B AR
oA P8R AR R AE R et 2R BRURG AL T AR L B T AL
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