T Gadd450-p38MAPK B EMRBIREZEXN FRAEAKRRRES KA
A =20 K AE R HL I

T4, i, X, ERIER, AT AR oo BB R, WE T 462000)

WE: BRY KB M & (puerarin, Pue)idl it Gadd45a-p38SMAPK i 33 -F S a7 2 K R e Hva BAE A ALH . 53k Z R
WA sF PR, BEALE | Pue {&A 40, Pue B A B4, MM, hati@ss, AAKMAZ 7d 4, L FEHL-
My 28R ¥ B (L-arginine methyl ester, L-NAME)#%-5+FmaT &1, F 14 d 7744, Pue 1&F &40, Pue HH EL 5 544 40,
80 mg-kg ! AR B HLAE IZ 4T Pue 2 4%, ML ZE 4 80 me kg R B MLIE E AL, ST RAARA AP EHFE
AEK, HHTF I3, 17, 21dMEXRKEFREF 240 KEEG; HRBEEREAMTFRAME; M BHEAR T ER
#.(reactive oxygen species, ROS), @& =& (malondialdehyde, MDA)#=— &AL f . (nitric oxide, NO)#K & ; Western blotting
Ml ps i m iR FE G Rk, BR SR M, Pue KA E4, Pue AU EHET 17, 21d BRIKER
24 h REAESF JEEMEF ROS MDA K-F AR, I & & A6 48 F NOK-FI 3, 16 %4822 F Gadd45a.p-p38MAPK
&G A AR F AR (P<0.05), £51®  Pue sFFIORAT AR R BA Bt BAE A, TRV ALY, mEMKLER, Th
i@t #7 %) Gadd450/p38MAPK 15 5 i@ %4 K 4£4E A .
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Study on the Effect and Mechanism of Puerarin on Placenta Oxidative Stress in Rats with Preeclampsia
Based on Gadd450-p38MAPK Pathway

WANG Feng, XU Jing, LIU Qing, CUI Lina, FU Xiuhong"(Department of Obstetrics and Gynecology, Luohe Central
Hospital, Luohe 462000, China)

ABSTRACT: OBJECTIVE To explore the effect of puerarin(Pue) on preeclampsia rats through Gadd45a-p38 MAPK
pathway and its mechanism. METHODS Pregnant rats were randomly divided into control group, model group, Pue low-dose
group, Pue high-dose group, and positive drug group. Except for the control group, the other groups received subcutaneous
injection of L-arginine methyl ester(L-NAME) from the 7th day of pregnancy to induce preeclampsia. From the 14th day of
pregnancy, Pue low-dose group and Pue high-dose group were injected intraperitoneally with Pue injection at 40, 80 mg-kg™!
respectively according to body weight, and the positive drug group was injected with magnesium sulfate intraperitoneally at
80 mg-kg! according to body weight, the same amount of saline was injected intraperitoneally in control group and model group.
Rats tail artery pressure and 24 h urine protein on 13th, 17th, and 21st gestation days were measured. The weight of placenta and
offspring were weighed, reactive oxygen species(ROS), malondialdehyde(MDA) and nitric oxide (NO) were detected. Western
blotting was used to detect the expression of placental tissue-related proteins. RESULTS Compared with the model group, 17,
21 d tail artery pressure and 24 h urine protein content, ROS and MDA levels in placental tissue decreased, placenta weight, NO
levels in placental tissue increased, Gadd45a and p-p38MAPK protein expression in placental tissue decreased in Pue low-dose
group, Pue high-dose group and positive drug group(P<0.05). CONCLUSION Pue has a hypotensive effect on preeclampsia
rats, can reduce oxidative stress damage and improve related symptoms, and may play an effect by inhibiting
Gadd45a/p38MAPK signaling pathway.

KEYWORDS: preeclampsia; puerarin; oxidative stress
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IR, (EARIGITRCR 22, IRt ANIAARE, GRS
WoR, NGB 2V IR N 38 a6 N R B A
BURGERE D, ETRRT I R EEEAEA,
3 b FET A TR T A v £ 4 2 o I A
B BT 1T A 22 10 R N SR R S 0 7K T
=, DN AEAR N JBOR BE B 6 0 X i R IR T A
TR L, MR ZE (puerarin, Pue)ji—FhF AT
AWy, BABUEA . BEERIEA . BRI .
fifpBa S 2 R A WG YE R I 25 BEAE T, IR PR H
FRIT AT EBR , 1T O U ik I 45 9 S P 45 1
P B M ERAECIRE , i A1), Gadd45a
Z541iJH1- . DNA BE %, 5 p38 MAPK 7Ef
SRTTEA R AR R R R h R AR EAER . Pue 7T k3
AL, B HAE - FI o g AR LR o AN ]
f, 751t Gadd45a-p38MAPK 18 % & FE AT H it
RULARIE , %FUb, AROFFEM S S TR aT K
BB, SWEE Pue X BT IR 25 8010 I B 1) 5%
i) S HC AT REAE FHAIL , 058 i R By v i e e it
BRI S
1 #MR5HEE
1.1 3

SPF 2% SD K, 10 &%, &, 25 1, Kz
(280+20)g; @, 50 K, A (260+10)g, LR
Y38 A A2 5L BB ARAT BR A m AL, shi Ak
YFAHES . SCXK(32)2016-0011, KEIGAJE TR
FE(24+2)°C, AHXHEE (55+10)%, 18 XU EREE i 1
PEGRIFE 7d, IEFFERERKK .
1.2 R AGER

BL-410 il . 52 A (B ER 28 B R A PR A D) 5
CFX96 HISZAT2¢ERE e PCR 1Y (32 E Bio-Rad /A
F]); Fisher Biotech FLUK{X (G2 EFEBR /R AH]),

Pue S W (8 FILZ A BRA R, 5.
190213 ; FLH& : 25mgmL™"); il EE (5 .
10034-99-8) . L-t% 22 H fik(L-arginine methyl ester,
L-NAME)(#t 5 : S-N5751-25G)#11 [ 2% [H Sigma
] T4 (reactive oxygen species, ROS)AH &
(#t+: 190118). N [ (malondialdehyde, MDA)
A& 181229), —% fb & (nitric oxide, NO)
RAG AT 190327)3408 1w ot g A9 TR
FEHT; bt K B Gadd45a Z41(3E 1 Millipore A H] ,
#5 . ZY534Hu011); b kil p38MAPK ot
5. ab221012). p-p38MAPK £t 5 : ab254122)
Y0 H 35 E Abcam 23] 5 I1EEST e 1gG-HRP(IL A

P E AR 2 2022 4F 8 4 39 E5 16 1]

PR S AEYHEARAIR AT, 5. ZB2306).
1.3 REARIE S K

B 50 HORTHIME R S MEREE 2 0 1 S E
TEFE, DABIEM YR S Hid MR 1d, Z2RBEHL
Ay RRE IR . BERIZH | Pue IR . Pue &
4. PHMEZGA, B4 10 HAE L BRXTIRZA AT,
HRH A% 7d IFtG, #2100 mg-kg AT
NS L-NAME, #H 1k, G4 FE21d,
Z2 13 d Kl B sh ik R AR R H 3 = T4 7 d,
FOR BRI, BRI RN Pue MRFIRLIEA 1
HEMIR I KR, X IR 2 U TS &84
PHERIK
1.4 T

HZ 14 d JFaG, RIS K EIERERTH
255, Pue K841, Pue =40 5144 40,
80 mg-kg ! AT N i A B AR F VR, BHPEZY
Yigie 80 mg-kg ! A HE IR R AR IR B, X IR
SRR I R v G SR AR AR K, B 1K,
HAPEL T W R 21 d,
1.5 M KBRSk R J 24 h FREEE

SPATFA3, 17, 21 AR RREZE T 35 CHY
fERAE P, B O = 2 R sh ki e,
2RI 6 K, FoAT 3 A, BUS 3 WIME.
MSEM R, USE 24 h AR, RARGENE
PREE VR
1.6 4 SAT B SCHR sl

ARWMSE 24 h JREA, TTHIETAR, TR
G AT A S, BG A IR Sl 4L, B
TR HK, 4 CHZAFT 12 000 r-min ' (B0
HA2 12 ecm) B0 30 min, BEE LI, FRMRIRF &
PEVEAE TR, RI4141 % ROS. MDA #l NO 4341
SR BAR L 2 R i | GRS 1k LA SR IR 34 5
P E
1.7 Western blotting Ku Il fifs ZE 4 UG IR A

W B A UVE TR A TR AE . BUR AR
FRELZ 70 mg, VKBS, JIA RIPA Z4fHUE,
BLHLEYE, BCA BERA G &, HAWKE
O s min, [#E, #F47 SDS-PAGE Hiik, 51k
HLYKJG , ¥ % PVDF I, A SR EEIFE 2 h,
43 )% 0 B IS 19— P [Gadd45a(l @ 800) .
p38SMAPK(1 : 1000). p-p38MAPK(I : 1000)],
4 CykFaL A, TBST WWRGEME, i ARSI
IgG-HRP —#i(1 : 2000), 37 CH#¥E 1h, TBST
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VSIRVERR, N ECL W, FosrR)E, MR
KR, RH Image $XF #7458 A 5 WOGRE(AL,
H i 2R FIARXT 235K LA 5 S 5500 K LU M
Fro
1.8 Siilefabs

K1 SPSS 22.0 B A AT G 404, TR RORE
DiXxts 3R, ZHAT RO BRI R T
22001, PIRFEA LLECR ] LSD-r K54, P<0.05
KRBT L
2 F#HR
2.1 S KREBASIE BT E R Sk g

217, 21d Bk tbds, 290500
225 X (P<0.05). SXF AL, BRI | Pue ik
. Pue mAlEAAHEL A 17, 21d B
BIKET 5 (P<0.05); SEAIH AL, Pue K5
4. Pue EFELIMAMZYAH 17, 21d Eahlik
JEFEAR(P<0.05); 5 Pue IGHIEALLEL, Pue &l
HAHMMAEZYH 17, 21d 2 3h Ik IE A
(P<0.05); Pue fmyfl 4l FBHMEZ54H 17, 21d )@
Sk, 2580 FE L, BRI | Pue ik

x®1 AARRAFEMERIKELR(XLs)

a2 R sh bk R Rt A I R K TR, 2R A S
TR L (P<0.05); HoAth 41 R sl bk Bt st [i] 25 £k 2%
SEGIFE L. FAKRR 13 d BahkEHE,
ZRTGIERE L ERIE 1,
2.2 FHHKEAFSE 24 h JREE S & AR
217, 21 d W 24 h JRE A S dlm i, 2
AR L(P<0.05), 54 ML He s, R
Pue I 4 . Pue =5 B4 MM 2594 17,21 d
[ 24 h JREEH & T (P<0.05); SRR AL,
Pue fIXFI 4]\ Pue =57 B4 MM 25140 17,21 d
) 24 h JREE 15 K (P<0.05); 5 Pue {5 R 4L
FLis, Pue @i sl FBHPEZG 4 17, 21 d 9 24 h
PRAE A & i FEA (P<0.05); Pue 15 77 4L A BH I 24
WA 17, 21d P 24 h JREEAS R LE, 275
TR, SRR 13 d 9 24 h JRE TSR, 2%
SIGE T L, BRI 24 h JRIE A S EAE G
Je Bt 255 S} (0] SiE KT T, Pue (R R4 . Pue =55
EAMPHEZIYAE RS 24 h IREAST RIS
JEIBEIEAG, AERFERAOKY, ZRAEGIER
X (P<0.05). Z5FIHE 2.

Tab.1 Comparison of tail artery pressure in different groups of rats at different times(x £s) mmHg
4131 n 13d 17d 21d
pogicE| 10 109.16+11.25 109.37+12.26 110.74+11.53
FETRIZ 9 110.28+12.17 139.45£13.1799 154.28+15.76D)9%)
Pue I 41 9 110.15+11.62 126.97+12.15D2% 137.57+12.48D293)
Pue =l 41 10 109.10£12.45 114.26£13.42D93 121.49£13.3612%
R 2542 10 110.89+12.28 114.77+12.85D9 120.97+12.59D23)
F14 0.040 8.382 15.360
Py 0.997 0.011 0.000

i SXIRALLEL, VP<0.05; SR LA, PP<0.05; 5 Pue iR A LER, YP<0.05; 5 13 d lE, YP<0.05; 5 17d i, YP<0.05,
Note: Compared with control group, "P<0.05; compared with model group, ?P<0.05; compared with Pue low dose group, ¥P<0.05; compared with 13 d,

4P<0.05; compared with 17 d, ¥P<0.05.

FT2 HHARTFEEE 240 REEEELE(TEs)

Tab.2 Comparison of 24 h urine protein content in different groups of rats at different times(x s ) mg-L™!
4151 n 13d 17d 21d
pogiE) 10 142.58+17.12 141.26+18.03 143.55+17.87
RIS 9 141.26+20.76 346.58+30.2619 368.49+31.28D45)
Pue {7 41 9 143.28+21.26 324.79+28.59124 264.77+25.57V245)
Pue 74l 10 141.87+18.93 305.83+29.531234) 176.29+24.63)2314)5)
PR 254 10 142.59+21.48 301.72427.611231% 172.25+26.740239)
F{d 0.014 81.662 119.216
Pfd 1.000 0.000 0.000

e SXFRRAL A, DP<0.05; SETRILL L, DP<0.05; 4 Pue KR4 LA, YP<0.05; 5 13 d [hi, YP<0.05; 5 17d [L#, YP<0.05, Note:
Compared with control group, "P<0.05; compared with model group, ?P<0.05; compared with Pue low dose group, ¥P<0.05; compared with 13 d,

49P<0.05; compared with 17 d, ¥P<0.05.
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2.3 AR AT BT R

JRmE . AFRIRFREA N, 2R 6%
T2 X (P<0.05), S R4l thds, BiAUZ], Pue
TR | Pue =557 2 2E 0 BH M 25 0 4L i 45 o e e
fR(P<0.05); SHAIA 3k, Pue I E 4. Pue
o 791 2 2 RIT PR 2 ) 2 48 o T3 (P<0.05) 5 5
Pue G E 2 HLEE, Pue =7 a4 A 25 W 4 G
F TR TR (P<0.05); Pue &7 20 A FH 25 W 40
R A, 2R EgEE X RAAAT R
R FEAR T X HRZH . Pue {K5) 4 . Pue =iflmad
HIFAYEZG )24 (P<0.05); XFIEZH . Pue fIRFIHE4 .
Pue 1= 7l f 4 RN FHME 25 W A7 BRI B 6 L, 22 5%
TG FE L R 3,

%3 000000000000(xts)
Tab. 3 Comparison of placenta mass and offspring body

mass(X ) g

4151 n G4 T it A7 BRI &

Xf R 2 10 0.69+0.07 5.3140.55

FIRIZ 0.42+0.04" 4.03+0.45Y

Pue {5742 9 0.49+0.05"2) 4.87+0.492)

Pue HiflH4l 10 0.57£0.0612% 4.98+0.532

P29 20 10 0.58+0.0712% 5.03+0.522

F1iH 26.875 4.786

Pfd 0.000 0.000

TE: SRR LB, DP<0.05; SEARIALLE, PP<0.05; 4 Pue fikH
WA HE, PP<0.05,

Note: Compared with control group, YP<0.05; compared with model
group, ¥P<0.05; compared with Pue low dose group, ?P<0.05.

2.4 JREAHZIH ROS. MDA, NO /K- #
#4140 ROS .MDA F1 NO 7K F-4H [a] F %%,
2% BB Gt L(P<0.05), S5XFHRLH ik, s
#H . Pue MXHIEL . Pue 741 A FHYEZG M40 IR
AL ROS, MDA &#THE, NO K R
(P<0.05); SHERILL AL, Pue (IR, Pue &
4 AN BEYE 25 4 R 41 20 ROS . MDA 7K-F-

%4 000000000 ROSOMDAONOODOODO(X+s)

FEA%, NO /K FEFFE5(P<0.05); 5 Pue {74 1L
B, Pue iRl 2 A BHME 25 Y A G £E4H 21 ROS
MDA K[, NO /KF-F 55 (P<0.05); Pue 7
o URN B 25 A iR £ 4140 ROS . MDA il NO
KFHEE, ZRIGIT R . SR ILE 4,
2.5 JR#EHZ R Gadd45a.p38MAPK . p-p38MAPK
AT RIE AP LA

%44 Gadd45a. p-p3SMAPK 25 FAHXS
FIRBEARIA, 2Z2RAGIEE L (P<0.05), 5
XPRRZH H A, #ERIZH | Pue {57324 . Pue &&E
ZHFNAYE LY NG £ 412 Gadd45a., p-p38MAPK
VR R IBE TR (P<0.05); SHEIA [LHL, Pue
IFAHEEAE | Pue 530 4L A BH M 25 0 4H iR L 20
Gadd45a . p-p38MAPK & [ AH % % ik & [ %
(P<0.05); 5 Pue f&F A bH, Pue =54l A
FHM: 25 4 R 340 20 Gadd45a., p-p38MAPK &
FUAR X 2 38 B AR (P<0.05); Pue 15577 i 4L I FHTE
i R #E AR Gadd45a. p-p38MAPK & 1A
XPRRIAE R, ZERESIEE L, KA
4k p38MAPK X} ik iE i, Z R A&
X, ZERWE 1, 5.

p-p38MAPK R

p3SMAPK wmmmr WSS S WS——  wa———

Rt T aw | e

Gadd45q "

B-actin —— . G G T
A B C D E

1 00000 Gadd4500 p38MAPKO p-p38MAPK [
oopoooo

A-XTRRZL; B-HRA4H; C-Pue {KFIH4L; D-Pue w74 E-FAME
2 .

Fig. 1 Gadd45a, p38MAPK, p-p38MAPK protein expression
in placenta tissue

A—control group; B—model group; C—Pue low dose group; D—Pue high
dose group; E—positive drug group.

Tab.4 Comparison of ROS, MDA and NO levels in placenta tissues of rats in each group(x +s)

215 n ROS/RLU min~!-g! MDA/nmol-g™! NO/pmol-g™!
pagiis::| 10 146.58+23.28 163.78+23.49 37.6243.58
FETRIZ 9 325.74+33.15D 343.25+35.26D 16.46+2.31D
Pue %71 4 9 269.56+30.23D2 273.67+31.22D7 22.68+2.8502)
Pue =l 41 10 193.24425.6412% 219.51+23.3812% 29.5343.27123)
PR 2 20 10 197.57+£26.48D3) 213.72+25.7503) 30.1243.36129
F {8 58.934 53.848 60.930
Pfd 0.000 0.000 0.000

W GXEA LI, DP<0.05; GEALILEL, PP<0.05; 4 Pue FIHALILEL, P<0.05,
Note: Compared with control group, "P<0.05; compared with model group, 2P<0.05; compared with Pue low dose group, ¥P<0.05.
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%5 00000 Gadd45a0 p38MAPKO p-p38MAPK [
000000000 (xxs)

Tab. 5  Comparison of relative expression levels of
Gadd45a, p38MAPK and p-p38MAPK protein in placenta
tissues (X £s)

2151 n Gadd45a p38MAPK  p-p38MAPK
pagiizei:) 10 0.36+0.04 0.95+0.09 0.26+0.04
FETRIZ 9 0.83+0.09D 0.96+0.10 0.810.08"
Pue fliFIELL 9 0.67+0.00M2 0.97+0.09 0.57£0.06"2)
Pue FFlHA 10 0.52+0.0699Y  0.95£0.10 0.45+0.0512%
FHEEZI4E 10 0.51£0.07D999  0.93+0.09 0.46+0.0412%
F1ii 63.120 0.247 118.504
P{H 0.000 0.910 0.000

e GXFIRA LA, DP<0.05; SHBIA L, PP<0.05; 5 Pue {KH
AL, YP<0.05,

Note: Compared with control group, YP<0.05; compared with model
group, 2P<0.05; compared with Pue low dose group, ¥P<0.05.

3 g

TR T IR A U TR R v I R, O
KRR HLG AN SE s A8, S50ty . R .
WHEFZFHEA L, AN S 5RhEREZ
YNHAR 28 S A AR, B RS R H
FEREERZ U8, PURIEE 5 LT 4R 5 A b/
BUEAL SIS T, IR IR IR A AR s T 2
JRY RGN, 2 AN R b A i £ ROS UL
BTF MmN, SEEATEIRS A, 5l
EW KD RERERT, HEIT & B R ATHCL, @k
PR AR I A 1 78 0 i 300 rh 8 A L B H:
R R R AR, R A A BT AR LA
AR R0 BB IR, Pue HA BUAELAE
L HAE P EA AT 0 H A A R4
RERE MR T, KRIEDUALTER .

WEURIG A DO RERE B, FERC RN, 77
4 ROS %, NSRRI N, Ba#ETR 2
JL ke 9 Kz A A Ak i3 )5 77 4 MDA 3%, MDA
B Al R A O RR B . NO HA &7 ok M A I 4
il /MR RERER , KAEAN G, MmN
B2z, NO &Rk b . R EE X [
T8 BRROR KB BB RO R A Ak, S0
PUEALBTBIBE I BEAK, 51— FR G Uik & il =
101, 3 b FEHT AR BT T ROS 1 AR Ak
Bt H#EmEEIUAfER ), WA, &
LUEYRAAG ILZE 5y o Pue RIHIH] 40 i PN S AL 1 K
TV RIEPURACVER, FH IR YT 3 Bk & i e kK
U, TSR AR, R A PN R T AEN Y, i
A Pue HEFRBRECIRAS ARG, ] B 2 R0
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firf MDA 8, B soD &80, 54N, Pue
AT PR R R BRARE SO, I AR B, BH
1EWE PR 1 P B ) 2 e U3, AR IF S A A6 241 8 B fok
JE. 24 h JREEFT. FR#E4121% ROS J& MDA /K-
R T R, AR §I BT H A AE W
i EE, 2 Pue 107N, KREEIIIKIEFIIK
AP TR, BRR R A BT B B3,
ROS. MDA /KT, NO /K¥THE, H Pue i
Fi ] 5 A BCRA Y, &R Pue XFH
HHAR REA —E P R ER, A &kt W
T I PN DI RE

TIRATHI R E IR p38MAPK #ihE T1E
WIEIRZETH , p38MAPK F A1 AT 845 1M 45 P J
EREFRE, 506880 ik E i,
Gadd450 J& DNA $ifh/EiERRIAM R Z —,
p3SMAPK i %2 Gadd45o & #1144 FH i) S 4
R, PR B E A R S
Gadd45a 7] 751k T i p3SMAPK M p-p38MAPK, i
Vi Bz, il R 2 AR 280, S8
FIZMR AR, fEdE a2 A= 010, BE
TERFFEIESE, PR ATAIG A2 Gadd450 FKik
B LR, AR SR S A R e e, A
K% Gadd45o X% 5% 240 M= 22 AT R B (L A
FHUT, Pue AT 38 240 S0 A0 A FH B0 9 Hir 90 K LR
FTHEIR, (HHIE T 15 Gadd450-p38MAPK i
B B, ABT9E i — 2R H] Western blotting 46
M4 41 K BUR &+ Gadd45a . p38MAPK . p-
p38MAPK 3Kk, 5 RN, AL Gadd4Sa.,
p-p38MAPK 2 I BB Bl & T, &
p38MAPK ##(iG, 4 Pue JAJT)5 Gadddso .
p-p38MAPK H &KL TR, /R Pue nHH]
TIRBTI R BUA N Gadd450-p38MAPK 3l J& LI
S R A R w8 a0 DR A0 A FH B bt S8 b g
YEFH, AT fiE 5% Gadd45a-p38MAPK i % G H 2
EESIY P

25 L TR, Pue XTF 1T BRUEA B 1R A
FH, AT A AR A, e v I A SR
Al i@t 16 Gadd45a-p38MAPK {55 ik &
FEUCEVENT, Al ARIGYT 5 A P (e
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