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Effect of total saponins from Panax japonicus on oxidative stress damage and
excessive autophagy in placental trophoblast cells of pregnancy hypertension
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Abstract: Objective To investigate the effect and mechanism of total saponins from Panax japonicus on oxidative stress response
and autophagy in placental trophoblast cells of pregnancy-induced hypertension. Methods N-nitro-L-arginine methylester
(L-NAME, 100 pumol/L) was used to treat human placental trophoblast cell line HTR-8/SV-neo for 48 h, and total saponins from P.
japonicus (20, 40, 80 pug/mL) were used to intervene for 24 h, cell viability of each group was detected by CCK-8 method; Apoptosis
of each group was detected by flow cytometry; Levels of malondialdehyde (MDA), superoxide dismutase (SOD) and glutathione
(GSH) in supernatant of each group was detected by kits; gRT-PCR and Western blotting were used to detect fatty acid binding
protein 4 (FABP4) mRNA and protein expression; Western blotting was used to detect expressions of microtubule associated protein
1 light chain 3 1l (LC3-I1), LC3-1, p62 and autophagy effector protein (Beclin-1) in each group of cells; Immunofluorescence method
was used to detect the LC3 expression in each group of cells. Results Compared with model group, cell viability in total saponins
from P. japonicus group was significantly increased (P < 0.05), and apoptosis rate was significantly reduced (P < 0.01); Levels of
SOD and GSH in supernatant were significantly increased (P < 0.01), MDA level was significantly reduced (P < 0.01); FABP4
mRNA and protein expression levels were significantly reduced (P < 0.05); LC3-II and Beclin-1 protein expression levels were
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significantly reduced (P < 0.05), p62 protein expression levels were significantly increased (P < 0.05); Intensity of LC3 fluorescence
staining was reduced. Conclusion Total saponins from P. japonicus can improve the oxidative stress response in placental
trophoblasts of hypertensive disorders of pregnancy and inhibit excessive autophagy, mechanism of which may be related to the

regulation of FABP4 expression.
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Fig. 1 Effect of total saponins from P. japonicus on
viability of HTR-8/SV-neo cells (x+s ,n=3)
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Fig. 2 Effect of total saponins from P. japonicus on apoptosis of HTR-8/SV-neo cells (x +s ,n=3)
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Table 1 Effect of total saponins from P. japonicus on levels of MDA, SOD and GSH in supernatant of HTR-8/SV-neo cells
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Fig. 3 Effect of total saponins from P. japonicus on expressions of FABP4 mRNA (A) and protein (B) in HTR-8/SV-neo cells
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Fig. 4 Effect of total saponins from P. japonicus on expressions of LC3-1, LC3-II, p62 and Beclin-1 in HTR-8/SV-neo cells
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Fig.5 Effect of total saponins from P. japonicus on LC3 expression in HTR-8/SV-neo cells (< 100)




4260 » $8 % 202478 $52% F143 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14
4 g REPEAG IR AR A O, R BAAE H T 2L RIBER

142k HDCP 2 5 U 4RI 10%, /& HAjKET
HDCP /& 7 KREMH 5T, 1H HDCP {5982 7™
Rl BT (R, HDCP B AR AL EE TR T i
B, O IR R R A R T A 5 BT iR
B AR PRPERERG . AR IS BHME S IR LZ AV E 7Y
FERAAHMER, TG ) LRSS I A KR K
H. UREIhEEZnT, JG)LMAEKZ R, M
MG LA K Z RN, K, REA IR0 A
HDCP &t B . Lh—S LA B
A L-NAME FTA G BL =40 e, mT LA HDCP
(R, AT IT & HDCP fRIAHCHIF 5T 121, A
REERER, 4 L-NAME 4P )5, HTR-8/SV-neo
YRGS R REAE, AR R, R
HDCP Al g £ 51 R IR ELIE IR A I A= 24 Thg 5+
Wy MR B HRYIES HTR-8/SV-neo 4l
71, FHHIGI R E TR, KPS EE
H 6 HDCP 1 IR i i 77 4 i ] B R 5 — e fEF

AT S BRI = A2 DL R D) 22 RIS
2> SR N PR AL B R
RASFEROIME TR WA RS IR FAE.
WP 2G0T 28 KB DG %6 LK 5 U IR AH SG %
iR AR, HIEHE A, A HDCP 14
AR N AL B B B . SOD Al GSH B A Hi
WG TET,  BEN% i8I i R38R PR SR ) B R
WS ; MDA IR S, HE
T AT DUAR I A S B RS ST, ARt 51 4G
&R, L-NAME T-7iJ5 HTR-8/SV-neo ZHff_F &k
o SOD Fl GSH /K-Ff#{%, MDA /KT, KM
HTR-8/SV-neo 4l KA 1 AR B s 17752 0
M F i SOD Al GSH /K F- 715, MDA
KPR, 2 B A SIS N A

2 20 i P9 23 AR TR RS LA, AT LUK 4
JEL PR 2 3 e A 2 Il AR AT P A R S R BRI A
Beclin-1 & [ W& HICHIFAT 7], 7EH E B Az d
W E mEAEA, v DLOE S S A RS S
W AR FET AR p62 felt 5417
RUEAGS, 5 LC3-I S8R E Y, iR
Bt A N R CE B AR o 1 WG 20 R 20T P S B S B R A 1
HEPLHZ —, BRETE T ARG E A AN E R Z BRI
B 7% 0 B 3 B R E R, (R
1 1 Wik ] R 2 B R 40 P 46 A 175 5 4 M 2 57 A
TR, SR, H W 75 AR gRAH S R IR AL )

i SBOE TR AR, PLAOX S R R AR
IEENUR M AAESE . ABFRAS R ER, 2 L-NAME
FHif5, HTR-8/SV-neo ZHfitl LC3 76 GL (il o,
LC3-1I. Beclin-1 £ F13RiE /K V7=, p62 AR
TRIKFBRAR W HTR-8/SV-neo 4 At &A= ik B 1 Wi
Yz A RH4H LC3-II. Beclin-1 & [1RIAK T4
fi%, p62 HARIEKF- T, KIS0 2R
3% HDCP Hh i 502 7= A At B2 I 42
FABPs »2 fIg il 70 T FH IR I R IR B3, RERS IE I
VLR AR A5 il oR e i RS EARES . FABP4
5 GH A2 23 1) e A 5 0 R R L i
DIAROS, 84 5 PR 770 . A A SR 0 32 44
FEPURINS FABPA Tl fE [ 24 BLAZ M 2 £ 00 HE B
A BB PRIP S K sk A R AL 55 22 Ao B8 AR T T
TN (18191 Ty A5 20N 3o 4Gl 2 R AT 3 A H 3 1ML
Kb FABPA KR, SRR S R ) FABP4 7K
V- 55 SRR IR R KRS IS TG 5% . FENE RS A AR
ERETERR I T, FABPA RIAREIGN, AL
A 18 58 W) 3% %2 4Ky (peroxisome proliferator
activated receptor y, PPARy) A5 #& 3 K 4E
1M FABP4 BEMSIEHERR IR AP AHIT Fe s R
7w, % L-NAME T-Ti)a, HTR-8/SV-neo #fJE
FABP4 mRNA HIE 4 RIEKT- BRIt s 117955 &
R ] FABP4A mRNA FlIEE HRIE /KT, R
Y12 B B B e FABPA Kk ks
HDCP H fi5453% F= 40 M 15473
g5 LIk, Y1 B R E R L-NAME T
TR i A a5 ML 6 0 BRI DA S R T, IR
R R AR s S R E R, LA e SR
% FABP4 RIEH K.
FBNR FHEEHHFERAREAEF B R
S22 308
[1] Razak A, Patel W, Durrani N, et al. Neonatal respiratory
outcomes in pregnancy induced hypertension: Introducing
a novel index [J]. J Matern Fetal Neonatal Med, 2020,
33(4): 625-632.
[21 TR, X5, B4, S GRgRY I E BR AS [F) 2)
BHELEOEIREKFERUT AR [J]. WACERKF 2
i, 2018, 39(1): 68-72.
[3] Yang R, Luo D, Zhang Y M, et al. Adverse effects of
exposure to fine particulate matters and ozone on

gestational hypertension [J]. Curr Med Sci, 2019, 39(6):
1019-1028.



¢8$ 2020 7H H52% H 143 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14

* 4261 »

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

Aouache R, Biquard L, Vaiman D, et al. Oxidative stress
in preeclampsia and placental diseases [J]. Int J Mol Sci,
2018, 19(5): 1496.

Pereira R D, De Long N E, Wang R C, et al.
Angiogenesis in the placenta: The role of reactive oxygen
species signaling [J]. Biomed Res Int, 2015, 2015:
814543.

Li SN, Tang Y, Liu C M, et al. Development of a method
to screen and isolate potential a-glucosidase inhibitors
from Panax japonicus C. A. Meyer by ultrafiltration,
liquid chromatography, and counter-current
chromatography [J]. J Sep Sci, 2015, 38(12): 2014-2023.
Deng L L, Yuan D, Zhou Z Y, et al. Saponins from Panax
japonicus attenuate age-related neuroinflammation via
regulation of the mitogen-activated protein kinase and
nuclear factor kappa B signaling pathways [J]. Neural
Regen Res, 2017, 12(11): 1877-1884.

PURZ, Bhpk. AT SRR Triton WR-1339 1
R e i IAE /N SR B I AR 1 B 72 [3]. W R AR SelE
24, 2015, 11(12): 9-11.

BEM, hEM, R, % THZEEARKE S
B0 e 0 o A R 5 5 DR AP AE T D). T AR S 27,
2016, 37(11): 1618-1622.

Sudharshana Murthy K A, Bhandiwada A, Chandan S L,
et al. Evaluation of oxidative stress and proinflammatory
cytokines in gestational diabetes mellitus and their
correlation with pregnancy outcome [J]. Indian J
Endocrinol Metab, 2018, 22(1): 79-84.

TH, 20, ER, . AJRRLRIEI 78 5 40 ok
O S0 v LS 75 4 L 32 7 £ B 0 T RS I AL X R s
AR [N o EALRIT RS, 2015 19(50):
8190-8194.

MR EE, WA, RET, % A JEG-3 41t

[13]

[14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

HLA-G ik R Fr i =247 e [J]. S
= Re &, 2019, 35(3): 218-222.
Mannaerts D, Faes E, Cos P, et al. Oxidative stress in
healthy pregnancy and preeclampsia is linked to chronic
inflammation, iron status and vascular function [J]. PLoS
One, 2018, 13(9): e0202919.
ik, AR, FH2, & EARWR)LE NEEX
A SR R R [J]. FSIM RS2 BRI,
2014, 49(6): 894-895.
FHEHE, BAF. EAREL INK {555 500 P 7R YR
S v I 2RO R AR AT [I]. R B ) O fg, 2018,
33(17): 4078-4080.
EE, T, e T, & RE R A
HIF-1a. BNIP3 ik & F AR ZRE I M52 [J]. 46
PR 2R BE2AAR, 2018, 53(2): 198-202.
HEW, Ree, Bk, 5. 400 w5 Mg
KAWL [J]. dHE IR P 5 B 24, 2018, 43(7):
979-981.
Zeng J, Sauter E R, Li B. FABP4: A new player in
obesity-associated breast cancer [J]. Trends Mol Med,
2020, 26(5): 437-440.
Jurek S, Sandhu M A, Trappe S, et al. Optimizing
adipogenic transdifferentiation of bovine mesenchymal
stem cells: A prominent role of ascorbic acid in FABP4
induction [J]. Adipocyte, 2020, 9(1): 35-50.
Tu W J, Guo M, Shi X D, et al. First-trimester serum fatty
acid-binding protein 4 and subsequent gestational
diabetes mellitus [J]. Obstet Gynecol, 2017, 130(5):
1011-1016.
Thompson B R, Mazurkiewicz-Mufpz A M, Suttles J, et
al. Interaction of adipocyte fatty acid-binding protein
(AFABP) and JAK2: AFABP/aP2 as a regulator of JAK2
signaling [J]. J Biol Chem, 2009, 284(20): 13473-13480.
(e FT4h)



