W37 % 3 Y B= 2% B 2% 4k (http : //noth. cbpt. enki. net) Vol. 37,No. 3

2022 4 3 f1 JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Mar. 2022 5o
doi:10. 3969/j. issn. 1005-3697. 2022. 03. 002 & B3R

RIEWEZXIHA B KRB RBOERPIER
B EALE

HR, FE R, TRAL, X AR AF
(ATTATSE— AREBENEANF, W BTT 643000)

(FE] B8 500 AE 2 6 000 BT 800 S0rE B 105 (AKD KB G- b 6 B S BLHL . ik % 32 18 JRIS Mtk
SD K EURAHL A3 S B 20 AR A 25 AR AR 31+ U0 2 R 25 A A8 3K 4 o LA A 2 R TS AR AR R+ A0 4 R BRI s A S I A
(20 mg/kg) 77 AKTBEAL, AKT &R ) 24 h J5 , Hll w0 AL R + U0 4 00 00 o2 A9 46 25 20 K BRI 2 A AR 28 (15 mg/kg)
B3 d,BIEA SR T 5 0.9% A FEOKE S . e —KEE A 255, B0 41 R B LAAS U B ) g 5 3B Ik 41 8147
HE % @ 3 F Ak R BB /NG L0512 ; RT-qPCR , Western blot 48 Il '5 41 21 #1 OPA1 ,Drpl ,p66 ShcCaspase-9 .mfnl , CytC {3 ik /K
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Protective effect of formononetin on acute kidney injury induced by cispla-
tin in rats and its mechanism

HAO Yan,LI Zhi-cheng, CHEN Yue,LIU Wen-jia,ZHONG Qing
( Department of Nephrology ,Zigong First People’s Hospital , Zigong 643000, Sichuan ,China)

[ Abstract] Objective:To investigate the protective effect and mechanism of formononetin on acute kidney injury( AKI) induced
by cisplatin in rats. Methods:32 8-week-old male SD rats were randomly divided into negative group, cisplatin group, formononetin +
cisplatin group and formononetin group. Rats in cisplatin group and formononetin + cisplatin group were intraperitoneally injected with
cisplatin(20 mg/Kg) to establish AKI model. 24 h later, formononetin + cisplatin group and formononetin group were given formonone-
tin(15 mg/Kg) intragastrically for 3 days,and the negative group and cisplatin group were given 0.9% normal saline intragastrically.
After the last intragastric administration, blood of rats in each group was collected to detect renal function. HE staining was performed to
evaluate the degree of renal tubule injury in rats. The expression levels of OPA1,Drpl, P66 Shc, Caspase-9, MFNI and CytC in renal
tissues were detected by RT-QPCR and Western blot. The reactive oxygen species( ROS) metabolism of renal cells in each group was
detected. Results: Compared with the negative group, the levels of blood urea and creatinine in cisplatin group were significantly in-
creased (P <0.05) ,and the renal tissue showed obvious pathological damage. Compared with cisplatin group,the mRNA relative ex-
pression levels of OPA1 and CytC in cisplatin + formononetin group were significantly increased( P <0.05) ,while the mRNA relative
expression level of MFN1 was not significantly changed( P <0.05) ,the relative expression levels of Drpl ,P66 She and Caspase-9 mR-
NA were significantly decreased( P <0.05). There was no significant difference in the relative expression of mfnl mRNA(P >0.05).
The relative expression levels of OPA1,MFN1 and CytC were significantly increased (P <0.05) ,and the relative expression levels of
Drpl,P66 She and Caspase-9 were significantly decreased (P <0.05). ROS content in renal tissue cells decreased significantly (P <
0.05). Conclusion: Formononetin has certain protective effect on acute kidney injury induced by cisplatin in rats,and its mechanism
may be related to regulating mitochondrial division,inhibiting ROS production and inhibiting apoptosis.
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ase chain reaction, PCR){¥ ( 15 ; LightCycler 480, %
2 W) JHOGIE JAE B E (B % : Echo REVOLU-
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3900H, H 57.) K BE 53 B 4 (15 ; alphaEaseFC,
Alpha Tnnotech ), % 1 5 /E fl 48 #7 5 (8 5,
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Pk B-actin He B 5 BEPUAR B i 1L W W A i
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AT AR B R B, KA T 2 mme 2 2 25 [
FETE 10% 1) B IR 5 28 W A% IR B AR, T 70 K
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1.4 EWHE
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KK,
1.4.2 HE ReMZENEHRE KEETE10%
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1.4.3 RT-q PCR # Il mRNA ) 51 B &% 40 K B
RIRAF B N2 30 mg, R Trizol 242 LA 1Y
A RNALZHE 6 BETHI . RNA Bk BE . P ph 4 32
Y5 REE [ 1 (optic atrophy 1, OPA1) 2k ki {& 5l /1 4H
4% H ( dynamin-related protein 1, Drpl) ,p66 Shc,
Caspase-9 .mfnl ,CytC 7| ¥y dy 2 V3 2€ 4k /R 4= #) Bl £
AR E G e el e sk iR & U W15 & B eD-
NA, W % 5 wL(5 x Prime Script RT Master MiX
2 pL,RNase-free ddH,0 3 wL), 8 KIS G470
A DNA ¢4, ) B 464420 .37 °C 15 min J 5%
% ,85 C 5 s itk 5 ,4 CILRAF. RT-q PCR
Ko mRNA KWK & 20 pL,SYBR Premix Ex Taq Il
(2x)10 WL . PCR IEZ 54 (10 pM) % 0.8 pL,
ROX Reference Dye(50 x )0.4 L . cDNA 2 L, KH
MK 6 L, 47 PCR ¥ 3G, [ B 2% 4« 1028 1k
95 C 30 595 °C 55,60 °C 30 s fGEFF 40 %K .,95 C 5 s,
60 C 60 s @l f#,50 C 30 s [y, LI B-actin N
Z: 0 ACt |, B by AR A 6 3 58 6 DL 28 3 Ak 38 Y
FEAKHXS T ZE Ak A A A (0 A5 B0 7, BRI AG: )
DA X % ik =274 (AACE = ACt Zb BB 5 — ACt
RALPIFEG) o WK 1,

£1 £ mRNAS|#FE7

R ERGFHIS-3") REsEa 3 -5")  FERE ()
B-actin ATGGATGACGATATCGCTG ATGAGGTAGTCTGTCAGG 386
OPAI TGGCCCATTCATAGAGACAG CCTTTATGACTGGCGGAGAA 205
Drpl GAAGTGGTGCAGTGGAAATGAC GTTTCTATTGGGAACCACTGCC 216
p66 She TTGCCCCTCCTCCAGGACAT CGCAACCCATGTACCGAACC 196
Caspase-9 CCCGTGAAGCAAGGATTT ACTGTGGGTCTCGGAAGG 447
mfn GCTGCATACAGACAGACAGCCT GGTAATGACCTGTCTCAGGGCT 183
CytC GCCTACCCATTCCAACTTGGTC ~ AATTATTGAAGCAGATCAGTTTTCG 683

1.4.4 Western blot #23Il K1 F Wy & B B H
KB EARAE B IEZL 21 100 mg, 4 °C W5 R £ 2% wh i
( phosphate buffer solution, PBS) % & 5 min, 2 000
rpm #5010 min, £ B 5 A 200 pL RIPA 4 ]
PR 2 L B H R R 5,4 °C 2 000 rpm
B0 10 min, R B R BUE IE S E AW, R
BCA £ F1 o i 70 & 2 20 h & i Rk
WRE . 8 B4 S BUE H ¥ 50 pl, 17 SDS-PAGE
HLVk (12% 8% 15% ) , WL UK AX 43 531 #% 80 V 20 min,
120 'V 60 min 544, 2= V5 My W5 W 35 i JEE 3 57 1 5% A
HLUKA o K¢ PVDF U A 5 B R RE RN, BT 5%
5% th i b V-5 10 min, 7E W EE PRI 10 s, Bl S
TERB AR IR VRS 5 min, 5 B TR B+
AT 1S min g B B E T 2 B ARIK i B AR Bk il 24
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HCE, B4R B PVDF JBORS i %) 55, B — 2 2 A
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5% JI Ag 43 k3 1 PBS IE il i — HT (p66She 1: 5 0005
Drpl1:2 000; OPA1 1:2 000; Mfnl1: 2 000; CytC 1: 200;
Caspase9 1:1 000) ,4 CH¥ & 12 h, [BI—+t, i A5k
RARIC =P (1:1000) 1B HE FHEF L h, 38 — 4,
PBST ¥ ¥k 44 15 min, LI B-actin 2 P £, % B
ECL %56l & 52 AR, SR J5 i JH Image J 1A
S3 BT A5 B A AR X R IR AKE
1.4.5 % k1K ROS & &l & ARG & Ui,
BUAs 41K BT mm® 72 A7 5 ik 55 0 41 40, R FH LA
WA IDE2H 240 IR W . 500 rpm #5.0 10 min, 25
EVE W, PBS BRI PRI IK, HE TH]  BR 4 MR, A
DCFH-DA (10 pM) ,37 CHEE 30 min; K4 bric &5
W5 ,1 000 rpm 5.0 10 min, Y5 52 50200 g B PBS
VRV R, IR AR (AR 488 nm Uk P 525
nm & 5 R AR A I K
1.5 SHit=ZEHHh
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2.3 KEREHLH OPAl,Drpl,p66 Shc, Caspase-9.,
mfnl ,CytC mRNA RiXZE

AR, T ZH KB OPAT \mfnl CytC

A

A+ AN AE R AL T AE 2 21

mRNA A 35 B IR (OPAL .1 = 19. 193, P <
0.001 ;mfnl:t=9.186,P <0.001;CytC.z =11. 813,
P <0.001),Drpl ,p66 Shc . Caspase-9 [ 41 % & ik i
YTl & (Drpl it = 12. 220, P < 0. 001 ; p66 Shc:t =
6.639,P <0.001 ;Caspase-9:t =10. 748 ,P <0.001) ,
SR AR LG, R + 30 254 48 2R 20 R Bl OPAL J¢
CytC mRNA X} £ ik & T (OPAL;t =5.455,P <
0.001;CytC:z =4. 121,P =0.001) , Drpl . p66 Shc .
Caspase-9 f) F X 2 ik & B BEAIK (Drpl: ¢ = 5. 693,
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2.4 HBHAKXKRGHL OPAl dipl p66 Shec, Caspase-
9.mfnl (CytC EAKRIZE

5B AE L, T4 20 K B ) OPAT \mfnl [ CytC
A A X 3K B B REAR (OPAL . = 14, 527, P <
0.001;mfnl ;¢ =3.712,P =0.002;CytC:z = 13. 658,
P <0.001) ,Drpl ,p66 Shc,Caspase-9 & [ i #H % 32

SRR ZH AR LE, BB + ) 25 AR AL R 2H R Bl OPAL
mfnl CytC % [ A X ik & L F+ (OPAl ¢ =3. 436,
P=0.004;mfnl:7 =2. 260, P = 0.040; CyiC: ¢ =
7.187,P <0.001) , Drpl .p66 Shc . Caspase-9 7 [ A AH
of Feik B A (Drpl ¢t =3. 656, P =0.003;p66 She:
t=3.071,P =0.008; Caspase-9:t =3.947,P =0.001) ,

K THE (Drpl .2 =4. 989, P <0.001 ;p66 She:t = TLE 4.,
5.134,P <0.001 ; Caspase-9:¢ = 14. 632 ,P <0.001) ,
;| " b
OPAL | . —— - B3 s Cos . Dg1s s
- & 10 nd ® 0 - Fio -
Drpl | e— £ z 2
= 0.5 a 0.5 = 0.5
fnl — : <] 4
" S S - LTS . S B I S %0’0& DR
S BB B D a 5 G 5 5 B D
P66 She | A D — & o o P
P, ¥ & % ¥
o . y f*\\% & . s c R
Caspase-9 | _—"5G_—_—_—— o g o s oS .
X ® T A 4
cio [ —-——— ERE I YR S -
_acti Z 04 B or Zo2
pacin PO “ o = o
700 Z 00 200
SR ) R 2 R NI R R NI
3 S - CRR AR A & BT T T R T
& @ & o § & E & &
%\\ %xé\ X@\v & A PR
AR o * &
\\@_‘Q

B4 EBOEARBALAPHREBER
A BARABEMEALREEEO B KA ;B-C.&E XK K IEALR OPAL . Drpl .p66 She . Caspase-9 .mfnl CytC & & 48 2

FEF, *P<0.05,5 MR L #P<0.05, 5 R 48 4L e
2.5 REWEEFIRAME RS HBG KR ROS
SENEN

LRI WA R BV 240 ROS 19 &5 &
THm (6=17.750,P <0.001 ) , J# 40 4E 3R 41 K BUF
MMM ROS /Y & 5 LW 22 5% (1 = 6. 402, P <
0.001) 5 5 MT4H 2L AH LE , IUEA + 325 495 48 3R 4K Bl
H2H 240 ROS B9 &% & F B (¢ = 9. 506, P <
0.001), LIS,

8-
3” %
*
E #
w4
H T
$2
0 B o3
BB 5 B
& & o
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N
B S5 &AKRSAREE ROS HE R

*P<0.05, 5 B P20 WL 42 #P<0.05, 5 )i 44 28 pL 45,
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B 405 /N B S A AL b ] s B N TR NV
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T2 | b Bz 40 I8 9% B 5% A 25 g B 2 ke A 0 A
FEEH R A2 BRI BR 255 1 LIS 4 K S
T B, ELGURA 4 B 2 40 B A B 1
AL B INE S AL, B /NVE YK, W] LA P
I, A /N b R 0 T B S, IR 25 R 52
e I U I 1 SR R R AKT AR

Drpl g 2Rk i 2> 2L G i 85 11, T 15 2ok 1A 41
[ R N TR N g = I RS 5T AL NG
S Uy A A TR ok R Rl
OPA1 I mfnl \mfn2 4 5, £& K0 1K 4 25 9 9 il A T
A 250 I3 T 40 O 38 i e SR R T AR WS
o, IT4A 2K B OPAL \mifnl 23k #4748 T B ML 40,
Drpl F23k 0] 1 b3 55 00AA 20 4 LG, WA + 305 4 75
ZL KR OPAL mfnl (3 k& Ik, Dipl (9% ik
T RRAR . 245 S0 22 W DUAAZ5 5 1 2 W 03 005 e A
FETAIL AR T fil L 308 1o 418 o 0 119 23 2, 400 o) 4k 1
F9 B, SR A A6 2 0 68 P T A A ) ok 1A I IE
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WO AR LR RS N TTHE R 40 . H 5
PEZHAR LE, 40 41 K B CytC R 35 T B, p66 She,
Caspase-9 ik [+, EAZH K BUE 20 2140 il ROS
() s T o 5 TS TR 2 A8 L, IR + o 5 A 46 3R 40
KE CytC gk iE T}, p66 She . Caspase-9 ) ik
HAE A2 ROS B9 & 5 4 T . 5 Brooks
a2 E o 20 B B, 2ok R 1 1 43 24T g A
B /INE A AR U TP ER R BR min2 3 TR A )N
FUB /NS b B A M 2 A il G e b, T S T gl R
Bax A% A CytC () B, 3#E 10 5 1R 48 A 04 T 5 Jk
PRI P R UL A0 g o A S B A S L A
LR AR Rl 2 8 4 R R BT T B A RO it
p66 She VE by 20 f AL B Y 288 A g 2 — 72 B
AT A T RS T 0 S A N UE 92 T
ik 7E IE WIS 3T, p66She &b F 4 R A, A5
M) 2R A 1R D fig , {H 76 32 3] p53 (H202 | 4 % Bl 45 15
SHAERTT MK N p66 She Ser36 &AL B2 1L,
SR 5 BY I 2 Ik S 44 i PINT 550 DTG S 44 4k, 1 78 3
FIEER G PP2A M VE FI T 5B MR 1L )5 i A R0 A,
RAAELORAR AL Cyt C )7 A 35 P % (reactive oxy-
gen species, ROS) . i ROS 1] # 7% OMAL, {¢ it
L—OPA1 # 89 Y] S—OPAT, T B4 b 1K 25 1) 7 2%
T Ak L 6Ok R U JE R R Cyt C BRI, 412 fiF 200 i 04
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