FARF=WIRF5E 5 & Nat Prod Res Dev 2023 ,35.:2127-2136

HERNEENINHES HEK293 40 i 5 {7 7Y
RIFE R R AL H AR

K ﬁ#jl gﬁ\ﬂﬁil,‘;/\
j‘m\g T UJWL,‘Jj A %%12* %42

VO B2 R FR A rh 2 2 A TR SRR, 22 M 73000057 F iR, i 810000

& B ST RSN ST AN 5 S B AR A AR RS R P A TR G 75 T AR 293 (HEK293 ) 40 51 475 1)
WCEEVE FIALE o A MTT e H 50 A 2E B R K P 165 T 24 X HEK293 240 J A7 175 25 1) 52 M), Y8 =X 200 A ez i)
AFEFH N HEK293 40 g5 - ) 28 1k, Q-PCR K Western blot 322 K i 8 T- 48 5 F5 bR Bel-2 , Bax , Caspase-3 | Caspase-
8 .Caspase-9 S P Joz % iz 03 % ( GRP78 ,CHOP) mRNA Fl&E |1 R IA M AE L, 25 R LW, 4H15E S HEK293 4 i 4,
FLA I TR AR AR o R P A T RE A% B G TR 45 A5 A B AR B 0 T2, S8 T I Bax | Caspase-3 | Caspase-8 |
Caspase-9 ,GRP78 ,CHOP mRNA FIZ 1321k, L Bel-2 mRNA R (35K & H5 % A 75 5 15 40 e 46 40 1) DR AP 1
g5 b HRE N A T RE S G RN 5 5 1) HEK293 451 63 , HAE HIBLH] ] e 238 i P45 Bel-2 K% | Caspase Z MG 12
S P o ) 7 T B R ST R TR A SR A A A

SRR H B AR TR 5 S s HEK293 4R 5 8 1 5 P S5 199 1 98

hE 4 %2 . R285. 5 CERARIRAD A XS 1001-6880(2023) 12-2127-10
DOI:10. 16333/j. 1001-6880. 2023. 12. 012

Protective effect and mechanism of endophytic bacteria of Glycyrrhiza uralensis
Fisch against cisplatin-induced damage of HEK293 cells
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Abstract: The model of cisplatin-induced kidney cell damage was established based on in vitro experiment to investigate the
attenuated mechanism of Glycyrrhiza uralensis endophyte on cisplatin-induced human embryonic kidney 293 (HEK293) cell
damage. MTT assay was used to detect the effects of Glycyrrhiza uralensis endophyte, cisplatin and the combination of two
drugs on the survival rate of HEK293 cells. The apoptosis rate of HEK293 cells was detected by flow cytometry,the mRNA
and protein expressions of Bel-2,Bax, Caspase-3, Caspase-8 , Caspase-9 and endoplasmic reticulum stress pathway ( GRP78,
CHOP) were detected by Q-PCR and Western blot. The results showed that cisplatin induced HEK293 cell damage in a time-
and dose-dependent manner. Glycyrrhiza uralensis endophyte could significantly reduce the apoptosis rate of cisplatin-damaged
model by down-regulating the mRNA and protein expressions of Bax, Caspase-3, Caspase-8 , Caspase-9, GRP78,and CHOP,
up-regulating the mRNA and protein expression of Bcl-2 exerts a protective effect on cisplatin-induced renal cell injury. In
conclusion. Glycyrrhiza uralensis endophyte could significantly reduce the apoptosis rate of cisplatin-damaged model , have an-
ti-apoptotic effects on cisplatin-induced HEK293 cell damage ,and the mechanism may be through regulation of apoptotic pro-
teins of Bel-2 family, Caspase family and endoplasmic reticulum stress pathway proteins to achieve anti-apoptotic effects and

reduce cell damage.
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Table 1  Primer sequence and length
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Gene Primer sequence (5'3") Annealing temperature ( °C ) Length( bp)
Bax F:CGGGTTGTCGCCCTTTTCTA 60.32 108
R:GAGGAAGTCCAATGTCCAGCC 60. 80
Bel2 F:GGAGGATTGTGGCCTTCTTTG 59.18 157
R:GCATCCCAGCCTCCGTTATC 60. 60
CASP3 F:AGAACTGGACTGTGGCATTGAG 60. 55 164
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Gene Primer sequence (5'-3") Annealing temperature( °C ) Length (bp)
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R:CCAGTTTTTAAATCCTGAGTCAAGC 58.85
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Effects of different concentrations of CP on survival rate of HEK293 ce]]s(; +s,n=5)
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Fig. 2 Effects of different concentrations of G. uralensis endophytes on the survival rate of HEK293 cells(; +s,n=5)
.5 Con ZHAHIL, * P <0.05," * P <0.01, Note;Compared with control, * P <0.05; * * P <0.01.
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Fig. 3  Effects of different concentrations of G. uralensis endophytes on the survival rate of HEK293 injury model(; +s,n=5)
5 Con L, *P <0.05,** P <0.01;5 CP4AHIL,*P <0.05,"P <0.01, F[d, Note:Compared with Con, *P <0.05;** P <0.01;
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Fig. 4  Cell morphology of HEK293 under drug action in each group ( x 100)
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Fig. 5 Apoptosis rate of HEK293 cells after 24 h of treatment in each drug group
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Fig. 6 The 24 h mRNA expression of HEK293 cells was affected by different drug groups(; ts,n=3)
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Fig. 7 The relative expression level of protein in HEK293 cells after 24 h of drug treatment in each group(x s,n =3)
GRP78 ,CHOP ZE 1350 CP 31 HEK293 41 SBMEMWRERHE o AHFFTiE L MTT 206 A [ 2
g4 o Y TeH A7 WO B e, 25 SRR BT, CP i T Y
3 WiREHERR HEK293 Zfi ffg 461 5 B A s [a] 57) s AR i Ve, 55 CP 2] 1L

P EVE A P 2 HRME 8, CP E 20 i
HEﬁF{ﬂi e U S/ NE AR IR, A e W B I TR Y

BURZS, fie it ROS Eﬁiﬁk#ﬂ%ﬂﬁﬁlﬁfﬁﬁl‘“ﬁ’i,
JaEJZ ROS TEAA A B RS F B, s A M T,
B IERI o H AR B R PR
THER A SR 25 BEAE T, n] 82 ROS A i, o035 4
FPATIRE " HRE A S H A B T2
PRI, BAT 54 EH REAR IR 25 B 1, BE
MR Eh k15 1 3R ) MR 473 , R LA A0S I

B H RN AR T A B E G A, 2 5 HA
Gt (P <0.01) , 3% WA~ W L,
I5CE5 FH 245 41 40 M 48 4 T 25 B S sl 2, G BE BB A T
WA, 5 SOk HE — B WA AR I & B
Con ZHAHLL,CP HIHT- R B EFH (P <0.01),5
CP A b B AR 4L T2 FAIK, L CPIT-H 4154
REAREP <0.01), 5 MTT L5258 —3, i
— PR H B A AE X CP 75 5 ) HEK293 4ff ffd 5
P EA A ER



Vol. 35 i3

it 252 « o P A T A 5 HEK293 415 1 A A B FH AL 5

2135

A T AR AR R S A, AT g N R AR
VPR R AR S oA ot I Ry Y8 42 . Bel -2 15 7 448 it
TR SCHEAVE I, 38 BT T 45 1 40 Bel -2 FI4E 34
TN Bax'™  Bel-2 BRI Tk A0 T A
FEEJR AR R, AT ek O T I A P i A O
T-1%") Caspase-3 ,Caspase-8 il Caspase-9 J& Caspase
GNP A SRR, TR AR LU T v R AR D TSR bR
A AN M T AR . GRPT8 K CHOP T Jf2:
PR T T 388 ) s T o PN O 7 3345 4 L 41
TR B R Y B 4 Bel2 KK
Caspase Z i LA K2 PN Jo 9 7 9380 T2 3 PR H e iy
AB X CP i S HEK293 41 i 97 T A £ 47 4 A L
LS8 45 B B R, 5 Con ZHAH LK, CP F 15 f
Bax | Caspase-3 | Caspase-8 | Caspase-9 . GRP78 , CHOP
() mRNA J 8 H A0 ik 1R (P <0.05,P <
0.01) ,Bel-2 #) mRNA S FIAHR SRB R FEIR (P <
0.01), 5 CPAIMLL, HENAERHSIRIT WAL T
Wijm , %t CP i T i HEK293 40 #5143 4 A — & i
FERY /R . Hor CPIT-H 41 (% Bax , Caspase-3
Caspase-8 , Caspase-9 , GRP78 , CHOP ) mRNA X &
PR FR A E IR B K (P <0.05,P <0.01) ,Bel-2
() mRNA S HARX &k & TR (P <0.01) .

25 b H N AR R BEFE AR CP 35 5 Y HEK293
0 e A4 8 T, I aE a4 ) 42 98 T2 2 1 Bax | Caspase-
3, Caspase-8 , Caspase-9 , GRP78 ., CHOP ) 3 ik 34T
PR TE A Bel 2 AYFRIL, NTIEAR CP 53 7
PEAER, M H BN AT S CP B D8RR S (AR 40, 9
FoH RN A TR 2R

S 30k

1 Cao SS,Gong S, Yan M, et al. preventive effects of Danshen
on cisplatin-induced hepatotoxicity[ J ]. Chin Pharmacol Bull
(P EI 2GR ) ,2017,33 :144-145.

2 Nematbakhsh M, Ashrafi I, Pezeshki Z, et al. A histopatho-
logical study of nephrotoxicity, hepatoxicity or testicular tox-
icity : which one is the first observation as side effect of cispl-
atin-induced toxicity in animal model [ J ]. Nephropathol,
2012,1:190-193.

3 Chen Y,Ling X,Xu LM, et al. Research progress in the pro-
tective effect of traditional chinese medicine on cisplatin-in-
duced nephrotoxicity and its mechanism [ J]. Oncol Pharm
(M 2h+2) ,2020,10:21-26.

4 Zhang N,Yan X, Lian XL, et al. Prevention and treatment of

cisplatin-induced Liver and kidney damage by active compo-

10

11

12

13

14

15

16

nents of Gancao: a review [ J |. Pharmocol Clin Chin Mater
Med ( 25 Z5 B 51l PR ) ,2023,39:125-128.

Wu YL, Fan KK, Chai CZ, et al. Advance of active ingredi-
ents of traditional Chinese medicine in the prevention and
treatment of cisplain-induced nephrotoxicity[ J]. Strait Pharm
T2 %2) ,2019,31 14,

Yan X,Deng Y,Ma J,et al. Research advance in mechanism
of cisplatin toxic injury and the its prevention and treatment
mechanism of traditional Chinese medicine[ J]. Chin J Exp
Tradit Med Form ( 77 [# 82 86 75 7 2% 4 &) , 2021, 27 :233-
242.

Liu WJ,Li LQ,Tang JH,et al. Diversity and antibacterial ac-
tivity of endophytic fungi from licorice[ J]. Nat Prod Res Dev
(RAF=W5E 5T %) ,2021,33:256-267.

Li BL,Kang JM,Tian YR, et al. Research progress on newly
discovered chemical constituents and pharmacological effects
of Glycyrrhiza Radix et Rhizoma[ J]. Chin Tradit Herb Drugs
(Hh¥EZh) ,2021,52.2438-2448.

Pastorino G, Cornara L, Soares S, et al. Liquorice ( Glycyrrhiza
glabra) : a phytochemical and pharmacological review [ J].
Phytother Res,2018,32.2323-2339.

He Y,Ci X, Xie Y, et al. Potential detoxification effect of ac-
tive ingredients in liquorice by upregulating efflux transporter
[J]. Phytomedicine 2019 ,56 :175-182.

Tserga E,Nandwani T,Edvall NK, et al. The genetic vulnera-
bility to cisplatin ototoxicity; a systematic review [ J ]. Sci
Rep,2019,9.3455.

Rao XL, Shen DL, Li J,et al. Isolation of endophytic bacteria
from Glycyrrhiza and identifying of antagonistic bacteria[ J].
Microbiol Chin( f#4:4~#18 k) ,2007,34.700-704.

Man Q, Yang Z],Deng Y, et al. Research progress of identifi-
cation , pharmacological action and active ingredients of endo-
phytes isolated from Glycyrrhiza uralensis [ J]. Chin J Clin
Pharmacol ( 4 [ 1ifi R 24 #2424 ) ,2018,34:1125-1128.
Man Q,Deng Y, Yang ZJ , et al. Comparative study on antitus-
sive effect of effective strains of endophytic bacteria of Gly-
cyrrhiza uralensis Fisch. and host decoction, total brass and
total saponins[ J]. Tradit Chin Med Res( P E#F5T) ,2016,
29.:64-68.

Yang ZJ,Deng Y ,Man Q, et al. Comparative study on antitus-
sive and expectorant effects between Glycyrrhiza Decoction
and endophytic[ J]. Chin J Clin Pharmacol ( 1 [H Iffs K 24 3
#7) ,2017,33,1143-1148.

Zhao N. Comparative study on antimicrobial activity between
the Gansu wild and cultivated licorice endophyte fermentation
product and the host plant and its medicinal ingredient[ D].

Lanzhou ; Gansu University Traditional Chinese Medicine ( H’



2136

KIRF=YIBE R 5T K

Vol. 35

17

18

19

20

21

22

M EZIRE) ,2016.

Yang ZJ,Deng Y,Man Q,et al. Anti-inflammatory effects in
the metabolites of endophytes Glycyrrhiza uralensis[ J]. Chin
J Mod Appl Pharm (= SLAC R FH 252%) , 2018, 35 : 633-
637.

Man Q,Deng Y, Yang ZJ et al. Comparative study on the in-
tervention effect of endophytic bacteria isolated from Glycyr-
rhizae Radix et Rhizoma on rats with phlegm turbidity ob-
structing in the lung[ J]. Chin J Modern Appl Pharm ( Hf
BRI FHZ2F) ,2017 ,34 .161-165.

Yang ZJ, Deng Y, Yang XJ, et al. Content determination of
ammonium glycyrrhetate, liquiritin and liquiritigenin in the
fermentation products of endophytes from Glycyrrhiza uralen-
sis by RP-HPLC[J]. J Gansu Univ Chin Med ( H i} 1 £ 25
RK2E2E4R ) ,2018,35.30-35.

Shah A,Rather MA, Hassan QP, et al. Discovery of anti-mi-
crobial and anti-tubercular molecules from Fusarium solani -
an endophyte of Glycyrrhiza glabra[J]. ] Appl Microbiol,
2017,122.:1168-1176.

Yan X,Ma J,Zhang N, et al. Establishment of nephrotoxicity
model induced by total alkaloids of Strychni Semen and com-
parison of attenuated effects of endophytes metabolites from
Glycyrrhizae Radix et Rhizoma[ J]. Chin J Clin Pharmacol
(hEIf R 2 24 ,2022,38:121-126.

Wang JJ, Yuan PC,Xu HS, et al. Study on apoptosis of SGC-
7901 cells induced by extracellular polysaccharide of Fusari-

um graminosa and its mechanism[ J]. Nat Prod Res Dev( X

23

24

25

26

27

28

29

RIS 4 ,2022,34:1204-1212.

Li J,Yu K, He YX, et al. Protective effect of royal jelly on
cisplatin induced HEK-293 cell damage and its mechanism
[J].J Toxicol (B FE 427K ) ,2020,34 :241-245.

Wang W,Hu X, Zhao Z, et al. Antidepressant-like effects of
liquiritin and isoliquiritin from Glycyrrhiza uralensis in the
forced swimming test and tail suspension test in mice[ J].
Prog Neuropsychopharmacol Biol Psychiatry,2008,32.1179-
1184.

Koyama M, Shirahata T, Hirashima R, et al. Inhibition of
UDP-glucuronosyltransferase ( UGT ) -mediated glycyrrhetinic
acid 3-0-glucuronidation by polyphenols and triterpenoids
[J]. Drug Metab Pharmacokinet,2017,32.:218-223.

Gross A, McDonnell JM, Korsmeyer SJ. BCL-2 family mem-
bers and the mitochondria in apoptosis [ J |. Genes Dev,
1999,13.:1899-1911.

Tsukahara S, Yamamoto S, Shwe TT, et al. Inhalation of low-
level formaldehyde increases the bcl-2/Bax expression ratio
in the hippocampus of immunologically sensitized mice[ J].
Neuroimmunomodulation ,2006,13 :63-68.

Liu D, Zhang H, Zhang HX, et al. Ginsenoside F, interferes
with Caspase cascade to inhibit H, O, -induced apoptosis[ J].
Mod Food Sci Technol ( BRACE MEHE) ,2020,36:11-16.
Limonta P, Moretti RM , Marzagalli M , et al. Role of endoplas-
mic reticulum stress in the anticancer activity of natural com-

pounds[ J]. Int J Mol Sci,2019,20.961.





