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KRB 69 %o, Tk WA SD XK Ao A Ew4L(6 R ) A=id A28 (28 1), #8120 K K vd 31 g & 4 A AR I+ A 1 LIS
EHEE T DNAEAR ) AR K R AR 4 4iir 39 2a[8.33 mg/(kg-d)] . TWM 28[6.25 mg/(kg-d)],FF48 R, &M KR
HERAMERRARLRK, FRIKR,ELCH, KRRAHG on &8 K Rk ok P AT 5 s 354724 h k& & £ 5 (24 h-
UTP) . s k% & (BUN) (e ILEF (SCr) . & % & (ALB) . A R BR 45 £ B (ALT) ], ot g 48 A7 (Hib = 85 | B2 [ B3 ) | o bE 48 AT (2 I e
) KT LA B SR B AR S L B4 40 p53 \ULK1 \Beclin-1 & & 48 X & & 1844 3(LC3) % & % mRNA #» miR-214
AL, ER 5EFAE BA WX R ENE L BRI R, an BRE K, 4 A bk € 2 iR s BE AL 4 e B2 LK R 24 h-
UTP .BUN . SCr,ALT #o 42 i§ 3§ 47 K, p53 % & & mRNA #= miR-214 ¢4 k£ ¥ B A Z & LM, M ALBAKF LC3-T/LC3-T .
LC3 mRNA \ULK1 Beclin-1%& & % mRNA 49 % A ¥ & B3 TR (P<0.01), SR M, & hha Xk R A 8% FH Y
) K P ¥t 4% ; 3 24 h-UTP . BUN . SCr ALT F= 42 5 35 47 /KT, p53 & & & mRNA F= miR-214 64 ik ) B & Ak T8, M ALB KT |
LC3-T/LC3- T .LC3 mRNA ,ULK1 Beclin-1 % & % mRNA #) £ ik 3 2 2 3R L (P<0.01). 58 TWM 4EA % DN X & 89
B-Bi45 , & F T B o s Aed Mg KT, LR AE R T AR 55 B4 p53/miR-214/ULK 1 4 1 B 40 e B "4 A % .

KEIR  FAIE S AR R R B 5 B 7 pb3/miR-214/ULK 1 4k

Effects of Tripterygium wilfordii multiglycoside on renal injury in rats with diabetic nephropathy

ZHANG Chong'*, SONG Chundong"?, WANG Mo’, LIANG Shuang"’, GUO Xiaoxiao"?, ZHANG Hanhan'?,
LI Peijia"*, SONG Ke'*, CHEN Chenchen' *(1. Second Ward of Nephrotic Purpura, Paediatric Hospital of the
First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450099, China; 2. College of
Pediatrics, Henan University of Chinese Medicine, Zhengzhou 450046, China; 3. Dept. of Nephrology and
Immunology, Children’s Hospital of Chongqing Medical University, 400042, China)

ABSTRACT OBJECTIVE To investigate the effects of Tripterygium wilfordii multiglycoside (TWM) on renal injury in diabetic
nephropathy (DN) rats through tumor protein p53/microRNA-214 (miR-214)/UNC-51-like kinase 1 (ULK1) axis. METHODS
Male SD rats were randomly divided into normal group (n=6) and modeling group (n=28) ; the modeling group was fed with
high fat and high glucose plus intraperitoneal injection of streptozotocin to establish DN model. The modeled rats were randomly
divided into model group, valsartan group [8.33 mg/(kg-d)] and TWM group[6.25 mg/(kg-d)], with 8 rats in each group. Rats in
each group were gavaged with the corresponding medication or normal saline, once a day, for 6 consecutive weeks. After the last
medication, liver and renal function indexes [24 h urinary total protein (24 h-UTP), blood urea nitrogen (BUN), serum creatinine
(SCr), albumin (ALB), alanine transaminase (ALT)], blood lipid indexes (triglycerides, total cholesterol) and blood glucose
index (fasting blood glucose) in urine/blood sample of rats were detected in each group. Renal pathologic change was observed,
protein and mRNA expressions of p53, ULK1, Beclin-1 and microtubule-associated protein 1 light chain 3 (LC3), and expression
of miR-214 in renal tissue were also determined. RESULTS Compared with the normal group, the renal tubular epithelium of rats
in the model group showed obvious edema, cell swelling,
AEETR FHZKARR ARSI H (No.82074493) ; i R H & accompanied by lymphocyte infiltration; the levels of 24 h-
ZRHFERR I TR (No.20220DZX003) 5 1] 1 4 Hr D= 25 5 UTP, BUN, SCr, ALT and glycolipid indexes, the
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expressions of pbd3 protein and mRNA, as well as the
expression of miR-214 in rats in the model group and

administration groups were significantly increased or up-

814730140@qq.com regulated, while ALB level, LC3-II/LC3- I , the expressions
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(P<<0.01). Compared with the model group, the histopathological damage of the kidney in rats was improved in administration

groups; the levels of 24 h-UTP, BUN, SCr, ALT and glycolipid indexes, the expressions of p53 protein and mRNA, as well as

the expression of miR-214 were all significantly decreased or down-regulated, while ALB level, LC3-I[/LC3- I , the expressions

of LC3 mRNA, the expressions of ULK1 and Beclin-1 protein and mRNA were significantly increased or up-regulated (P<<0.01).

CONCLUSIONS TG can alleviate renal damage in DN rats, and improve their liver and renal function, as well as glucose and

lipid levels. These effects may be related to the regulation of the p53/miR-214/ULK1 axis and the restoration of cellular autophagy.

KEYWORDS Tripterygium wilfordii multiglycoside; diabetic nephropathy; renal injury; autophagy; p53/miR-214/ULK1 axis

B PRI B 7 (diabetic nephropathy, DN) J2: DA 8 F R
FESLAE /NERUE L T Bl R BRI A8 M B I , 2
5| R AR B R T BN R 2 — e E R R R
TR, HAT, DN BYIRYT 32 B0 0 45 i A R 1R 2%
I B 2 e (BRI, WFIE 2R, B/ INE AN A
/D1 % DN A 3R R 22—, AR [ WA 435 B R
RS AT G AME RS, AR, 84 40
A A, G FIE R F&0E , rTRE2IR Y7 DN ) %L
Bz —,

Jifr a2 11 p53 S 2 [ W ) AR R Y I AR AE T
T /N R A0 B A B A PN, R AR R A S R
Beclin-1 72 Z Ak, T 51 & H WEY; 1 il RNA-214
(microRNA-214, miR-214) 7] i 1< §% 0] 25 -5 p53 2k il
i UNC-51 FEJ B 1 (UNC-51-like kinase 1, ULK1)i#
i N 1 e O = R | 0 N SR 1 e = T |
p53. miR-214 FF PE SR &2 ULK 1 3k, ¥l ek 6 [ 1
ZARY, AT L, p53/miR-214/ULK 1 %l 7] fE 7 DN £
KR SRR T A T O

&N W 2 ¥ (Tripterygium wilfordii multiglucoside,
TWM) AR R “ PR 2 3R, S T8 A AR 25 52 Je R ol
I 4 —Ff IR R PRI A0, AT 3 2o 1 1) 8 E 2 7 4T
FI I HEZE B £ YA AR Aok M DNU Y RS HRi
T HEWFFEUESE TWM 5 p53/miR-214/ULK 1 4liAy 5%, {H
YT TWM A 3T 4 [ 0, HOZAS 5 50 7E A wgiE o
LA SRR, B AR 40 TWM sl i R 3 ot 1 4%
BEA SRk 52 40 i A WK S, DA T8 DN K B '
i, FEF UL, AT DN K EAERL, DL p53/miR-
214/ULK 1§l %, 9125 815 TWM X DN KRB 2211
TP VER, LI TWM ARG PRI R B S AE
1 #

1.1 FEUFE

AHIGE I 3 AR AL FE AUS800 4> [ sl A fk o
Fr{¥ (325 Beckman Coulter 23 F] ) \BA400 %4> [ sh45E
T 43 BT (76 BE F BioSystems 23 7)) . SCG-W2000 %I
fh2F LG R 80 (BRI FEGE R A YR A R A F]) |
Eclipse Ci-L AU 1E #O627 i f385i ( H 48 Nikon 23w ) L LR
Pl T AL (710) M BEAS (T 0 F0 B R 7 35 45 I A B
F] ) \CRX Connect %Y7%5¢ Y 3¢ 1 2 & Bl 4% 2 v (PCR) Y
(£ Bio-Rad A1) ) 45,
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1.2 FEARBSRF

TWM fr (45 230801, #LA% 10 mg) I [ VL7558
24 BN W) 5 450D 2 (4145 X3156, A% 80 mg) I
FI b mtir e il 25 A BR 2 v 5 55 IR 78 3R (streptozotocin,
STZ; 415 102651899) g [ 3¢ [ Sigma 23w s AR 2%
MR (45 2312005) 1 [ Jb 5t R ERHEAT FRA F] 5 S
Hi B-WLBh # 4 (B-actin) .p53 ,ULK 1, Beclin-1 . & #H 5%
5 1 %45 3 (microtubule-associated protein 1 light chain
3, LC3) PR FIBUAR o AL W B AR IC 19 1L =0 AR e i
BRAE H G =40 RNA 2 BORK (175 43 %1 iy GB15003
GB15627,.29005-1-AP . .GB112053.GB113801.,GB23303 |
G3013) 310 A iDL IR A= PR AT BRI 5 A 8K i
AR (15 1311065) 1 H VL5 R BT B A e A7 BR 2>
] 5 Ifil. X Z A (blood urea nitrogen, BUN) . Ifil {JLET (serum
creatinine, SCr) . [1 45 [ (albumin, ALB) . N Z iR % & i
(alanine transaminase, ALT) . H il = fig (triglyceride,
TG) . & JIH [ % (total cholesterol, TC) | % 25 4 Ml % 2
# & (A5 20 9 o AUZ3094 , AUZ2544 . AUZ3215 ,
AUZ3165,AUZ3171 . AUZ3140, AUZ2287) #J k) H 35
Beckman Coulter 23 ) ; PCR T H 514 2t FE 4k /R A4
FHEA FRA R A
1.3 SRz S5mEE

34 1 6~8 JEIE i) SPF 2 itk SD KRR, 1 11 A Tl
B XA XSG S W 3R 50 3, sh ) A= 7 VF e e S o
SCXK (#£)2019-0002, Jr7 K B4 1) 35 -1 B v B2 24
KA — M 12 B s ) 2 3 v [PRBE IR BE (22 £ 2)°C
AR BE 40%~T70% , B4 12 hE 3R], H B Ik
Ko ARSI 7 G 2 1 v R 2 R o — B B e S
SR AIE IS 1 23 A HEHE S5 FYDW2024003,

e M i A ARk N S D o3 18 b e BB A
PIRHEIBARN A BR A R AL THAE A AR B A A PR A ]
2 ik
2.1 o4 EBEES5%RY

34 UK BR DASE 388 Fr Ak a5 1y P PR R 7, A A
PREFUIGIE R o FZBENIECT R0 - e 4 (6 H)
R (28 H) o i BLZH K BT = bl i Tl R 5% 6
Jil | F4% 35 mg/kg 1Y) 1 BRI JEE 1 it STZ U (LAY
TR ER 2% vl R Vs 7)) 5 T 8 2H R BR 75 38 ) ) IR 6
S, PG AR [R) AR A 1 S AT R R S e vl TS
TS 72 W5 SR AR E AT K RUR DKL , ol FH b S0
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s FLREALINME , 25 1% 22 3 YR VT I B AL I AR X AN IR T 16.7
mmol/L, W] R A PRI A il sl o™, dh st bk 4k
PSR A LR R L, B 24 h PR, A7 i B2 KRR
24 h R 25 1 %€ 12 (24 h-urinary total protein, 24 h-UTP) 7K
V=20 mg, B FR I DN BRI A il s o™, B fR
WA 4 ORI T Rl B o my 24 R R s
RIZH VAl TWM AL, a8 H . 25k i e i
T oa AR R T R AR A D I R (R 60 kg)
H 384 o8 80 mg, HT 545 45 10 40 41 K BRLE W 7] 4 8.33
mg/(kg-d) ; TWM A A\ (1A 60 kg) H 554 60 mg, 37
B TWM 4l K B 1 7 o 6.25 mg/(kg-d) ; ¥ LLE
PHERAKAE R0 o I B 2 VB 4 K R T A AR
PRERIK . BRI, 1ESE6

2.2 MRARESELIBIRE

KRG )G AR R AZE K 24 h, AR

WL 24 h PRI, A4 B 38 [ 40 Hrd ORI 1) e

Fh5 (24 h-UTP) KV BEJS , KELLL 2% I8 L 2 B kR
P, T B Bk, B L2 00 5 4 B sh A Ak b
ASCRGI JEF ' T REFE F) (BUN . SCr ,ALB \ALT) . IfLJRFE 47
(TG.TC) . Ifil % 48 BR[ 25 B4 1L ¥ (fasting blood glucose,
FBG) /Ko BUMLIG , I B LA S0HE B F 92 Ab BE | 3R 2
JE , DTG 73 B T 4% 2 5 W RV W 1 L A T 04
T —80 °C N AT, Fi#:
2.3 BHAAKREZYTHE

Be2.27 TR £5 20 K B A 1 B 2H 20 o 28 5T
K A SRS R (JRZ 4 wm) , AT IR AKE 2T e
)5, TG e AR B A S Bl ol AR
24 B4 A ps3/miR214/ULKI BHHH X E B R
mRNA R iZE#

K F Western blot 745 M AH G & FH 1 8 ik . B 2.2”
TN 25 240K BRARAE R B A 200 &, I A SR Wt S |
VK _FZ46# 30 min, 7F 4 °C T L) 12 000 r/min 25> 10 min,
BB R B E A, SR UK B R S L
A p53.ULK1 Beclin-1,LC3 B-actin —HT (Fi B Lt 73l o~
1:1000.1:1000.1:1000,1:1000,1:3000),F4°CTF
S LR AR R, T (R B L5147 1:3 000) , Tl
THEE 2 h; Db RGN B G R .
AIWBwell™ &k {1, LA B-actin N NS, 1184 H I E R
FIRIKF-,

K FH L2896 PCR (real-time PCR, RT-PCR ) 324611l
AHE mRNA B35 . BU“2.27 30 F 4% 2H K U0 B 24
AUE R, AP L #E 4 °CF L 12 000 r/min 250> 10
min, 3 BOE RNA il Hovfk B 2l 8 ), E A7 5% 5%, 15
cDNA; Lt cDNA Jg#iidl , 17 PCR Y44 . PCRIK R AL
5 cDNA #i#z 2.0 wL, SYBR Green qPCR il 1 g (2X )
7.5 pL, 1E B 1) 51 4 CHARE 51 B = 1 B WL 3 1) 4%
0.75 pL, TCEE I /K 4.0 pLo 4748 2544 95 °C AR 1
30 5395 °CAEME 15 5,60 °CiR K HEAH 30 s, I 40 MFIA

TEZG; 2025455 36 55 71

PXGAPDH N2, 2Rk 274V 11545 H I mRNA F) 235
K G5 R VIEH 4 S B0 — 1R Ab B
R1 PCRIES|MFEFRFMKE

R I3 THTK b

P33 IEJ]: GGAGGATTCACAGTCGGATATG 0]
[ TGAGAAGGGACGGAAGATGAC

ULK] IE[:GCTTCTTTCTGGACAAGCAACG 18
Ji[i]: TCAGGCATAGACGCCACTCA

Beclin-1 IEJf: AATGTCTTCAATGCGACCTTCC 09
J2Ji: CTGTCAGGGACTCCAGATACGA

miR-214 1F1i]: ACACTCCAGCTGGGACAGCAGGCACAGAC 65
[ TGGTGTCGTGGAGTCG

L3 IEJf; TIGGTCAAGATCATCCGGCG 175
[ AGCCGAAGGTTTCTTGGGAG

GAPDH IE7): CTGGAGAAACCTGCCAAGTATG 138

J11: GGTGGAAGAATGGGAGTTGCT

25 ZIrFEFHIE

{8 SPSS 23.0 ZX A X FA AT T H 3B . £RdE LA
x5 Fon, ZAH M ECR RN E J7 25007, i — 22 W
W HE 32 R LSD-¢ K 56 (77 22 5% ) 8% Dunnett’ s 73 i 46
(FFEARFT) o KgKHEa=0.05,
3 H#HE
3.1 TWM %t DN KX R TS T aEFEFREI 20

5 IE R AL B, B2 RN 4% 25 W) 2K B 1 24 h-
UTP.BUN .SCr . ALT /K -3 8 & F+ 55 , ALB /K- 3 35 1%
IR (P<<0.01) ; SHRUL HL#, AV HHAL  TWM 2 K fUAR
N 24 h-UTP . BUN.SCr.ALT 7K V-3 i EF# i, ALB 7K
SR ETE (P<<0.01), 45 W2,

x2 BAKXRIFSIHEEIEIRLLR (x+s)

Eibl n 24h-UTPmg  BUN/(mmolL) SCr(pmmolL) ALB/(gL)  ALT/(UL)
ER4 6 13.12£233 8171147 2684132 2828+084 32871184
fRAI § 43001655 2226232 S1ASESI4 2144137 §384185T
i 8 2370£270° 1659 LI®  35.54£339°  2400+224°  4951£280"
TWM4] 8 2388%5.60" 1675244 36751244 DA13+1.08° 5488£7.07"

a: IR A A, P<0.01;b: SHERIZE b4, P<0.01,
3.2 TWM X DN K FR I #% . I B $5 R A0 52 fim
515 41 e, A R 2 RN 45 25 4R BRAR N TG
TC .FBG /K44 it 2 T+ (P<<0.01) 5 SA U 20 [L 45, 4
VAL  TWM 41 K BRAAR N B iR 48 A5 KT 34 f 25 1K
(P<<0.01), Z5HWFE3,
#3 HHEXRIMAS . MAEFERIEE (x £ 5, mmol/L)

415 0 16 C FBG
R4 6 063£0.09 112028 936+143
f § 2324072 3145089 U5
i § 1412047 2134042 2600435
WM 8 1504073 1.95£026* 2179244

a: HIEH A L, P<0.01;b: HHIAIZ 14, P<0.01,
3.3 TWMZ3I DN KR EHAFREZNTHZM
IERARRE AN E NS, B/INE L
ARG , A LA S I A BRI 5 50 A b A
RIZH KRV U /N L e 2 B A K et R A At
Jib K, 290 6 o 2 2 Ak B, T DL AR Al 2 AR IR
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D TWMéH
WAk B/ INE KD s 2T TSk Wk U AR MDIR T s SR (s Sk - 27 4
LA
Bl SEAXRSHAREFHTHEME (HELE,
ﬁR:i')O |LII1)
3.4 TWMXDNKRBAH ':Pp53/miR—214/ULK1§EH
5% F B & mRNA Rk K00

GE W 20 A, AR 4 RN 4% 24 W 41 K LU 4 40
p53 RIS W I, ULK1 \Beclin-1 £5 [ A 2 5l
LC3-M/LC3- 1 ¥ 53 F M FEAR (P<<0.01) ; S A2
LA, ARV TWM ALK BB 4120 p53 B R IA Y
2 NI, ULK1 Beclin-1 & [ FIAFILC3- 1 /LC3- |
WRE ST E (P<0.01), Z5HRILE 2 .34,

- h — — | o0
LC3-1 20 kDa

]
practin I S G G S )0
3

IEH B4 R4 TWM4L

E2 &AARBEAHLF ps3. ULKL, Beclin-1. LC3 FE

B RILH Rk E
®4 SHAKXREHELF 53, ULKIL, Beclin-1, LC3 E
BARIELEE (x+s)
il i pS3/B-actin ULK1B-actin~ Beclin-1fB-actin~ LC3-MI/LC3-1
FE4 6 034001 0.640.01 0.6410.04 0.58+0.01
e 8 0.960.01° 0.25£0.02 031£0.02 017002
fma 8 0.5740.01* 0.39+0.01* 0.41£0.02* 0.3540.02°
WM 8 0.62+0.01* 040£0.02* 042£0.01* 036+0.01"
Y

a: HIERAH A, P<0.01;b: SHHIZH [LAR, P<0.01,
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55 IE 5 A1 b, BT 2 R 45 25 W AR RV L 4
p53 mRNA .miR-214 (3534 3% |14, ULK1 Beclin-1
LC3 mRNA iR iE ¥ 3 T I# (P<0.01) ; SHBIRIZ]
LA, @vb 20 . TWM 20 K BLUE 20 21 p53 mRNA |
miR-214 1Y & ik ¥ | 3% F 4 , ULK1. Beclin-1, LC3
mRNA A % FE(P<0.01), S5RILES,

*x5 HAKXRKR'E AL F p53. ULKL, Beclin-1, LC3
mRNA & miR-214 Rkt B (x +5)

415 n P53 ULKI Beclin-1 LC3 miR-214
&4 6 | | 1 1 |
R §  SETH026  009%001  023%00r 02310020 252£002
SUEAL 8 2343003 0391001 0494002 0491002 162+002°
WM § 23540000 04150020 0484002 051£001®  161£001®

a: SIEHH A, P<0.01;b: SR biss, P<0.01,
4 g

DN S5 s i UL A i A8 5 B 2 — , AT X

k3 B EE AR 5 R B i . DN Il R R I 5 2
FUR A TVE B D REGE I B /NER IS R AR, FErp
B2, DN A& T TH " I v "k, LU ,uﬁﬂﬁ[i 15
RNFEZRIHA R, BRGS0 B, 225 AR
BUE DI R M IR B 4% AT S 148, & Rl R 2k o
ASRA RS HLS R B A UIAR O

TOE R PR TS 2, A AR TG
LY P 3 25 1B 9R =2 T, P R A BT R B A e
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GEVELLBEARAE | i/ IR M SR i A e E SR
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I PRAFZE s , B0 D 0] 24038 DN R 1Y B D RBFE b , 8L
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L e sl DB INE A A DA AR AT AR DR
FERY M, T30, AW e A E R B X HR 245 o

A FE LA e b e DR SR IS STZ MG i v 5 14 ik
A7 DN R RUBARL . 25 5 on  BOALZH K BRI 24 h-
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F Tt ALB K V-8 15 5 41 S0 3 B AN B /NS B R A i
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JH B DI BE R 48 A5 AT 2t 2 el | B 2H 2L 2 4
P S ek % R R S8 AR E R TWM X DN K
FUBIEEA —E R EH

Zhang SEPMF5T & B, A WEAE DN & A L e rh BA
KHEVE . AW —Fh A LR SF ) AL, o]
Rof itk 11 Wi B AR L I N A, 7 A B e AR IS 4, DA
T 7 By 240 RS 7 17 35 R0, EL e B 1 e 2 e i At P A
T2, HAWEAY K% 5 Beclin-1 ,LC3 1 Y R IA % 1)
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Wl =9, 22 SIS A N A R e e RE D, R
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PES RN A W™ SR AR 4T P Y pb3 £

P AT 30 g AR AR A I B 0 A LA P, DT 75 5 I
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