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Effect and mechanism of tournefolic acid B on the improvement of glucose metabolism and renal function
in diabetes nephropathy model mice

LIU Wumei"*, LIU Yongfei'*, PENG Lin"?*, ZHANG Haihong"*, GUO Qili"*, LU Jing"* (1. School of
Pharmacy, Nanchang Medical University, Nanchang 330052, China; 2. Dept. of Pharmacy, Jiangxi Health
Vocational College, Nanchang 330052, China)

ABSTRACT OBJECTIVE To explore the role and underlying mechanism of tournefolic acid B (TAB) on the improvement of
glucose metabolism and renal function in diabetic nephropathy (DN) model mice. METHODS DN model mice were established by
high-fat diet combined with streptozotocin, and then randomly divided into model group, positive control group (vitamin E, 20
mg/kg) , TAB low-dose, medium-dose and high-dose groups (1, 2, 4 mg/kg), with 12 mice in each group; normal control group
was given regular diet. Each group was given relevant medicine or normal saline intragastrically, once a day, for 4 consecutive
weeks. The glucose metabolic function was estimated by fasting blood glucose, glucose tolerance test, insulin tolerance test and
serum insulin concentration. The renal coefficients and biochemical indicators related to renal function [serum uric acid, blood urea
nitrogen, creatinine levels, and ratio of urine microalbumin to creatinine] were detected in mice; the contents of biochemical
indicators related to oxidative stress [superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), malondialdehyde (MDA),
8-hydroxydeoxyguanosine (8-OHdG)] were determined in renal tissue of mice; the pathological morphology of renal tissue was
observed; the expressions of extracellular matrix (ECM) deposition related factors [transforming growth factor B, (TGF- B.) ,
fibronectin (Fn) , type IV collagen (Col IV )] and protein kinase B (Akt)/nuclear factor erythroid 2-related factor 2 (Nrf2)/heme
oxygenase-1 (HO-1) pathway related proteins were determined in renal tissue of mice. RESULTS Compared with normal control

group, fasting blood glucose, area under glucose tolerance

AESTE TP %5 TR-LH RFIZO5 H (No.GII2208214) curve, area under insulin tolerance curve, serum insulin
* S—EE YO W BFST I 25902 . E-mail: 2300616634 content, the levels of uric acid, urea nitrogen and creatinine
@qq.com and ratio of urinary microalbumin to creatinine in serum, the
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contents of MDA and 8-OHdG and the protein expressions of TGF-f:, Fn and Col IV were increased significantly in model group
(P<<0.05), while the contents of SOD, GSH-Px and the protein expressions of p-Akt, Nrf2, HO-1 in renal tissue were decreased
significantly (P<<0.05) ;

glomerulosclerosis and interstitial fibrosis of the renal tubules were all found. Compared with model group, above indexes of mice

the significant thickening of the basement membrane, accumulation of mesangial matrix,
were all reversed significantly in TAB groups (P<<0.05), and pathological changes were alleviated in a dose-dependent manner.
CONCLUSIONS TAB can improve blood glucose metabolism and kidney function and alleviate renal tubulointerstitial fibrosis in
DN model mice, the mechanism of which may be associated with activating the Akt/Nrf2/HO-1 signaling pathway and suppressing

ECM deposition.
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9 S N B /N (R B 2 4 A ) FEEAR R R il
/NE A /P LT (extracellular matrix , ECM) LR RS £k
H: KA ¥ B1 (transforming growth factor-B., TGF-B.) 73-ih
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Mini-Protein %I T [ H1 Jk & 4t . ChemiDoc MP 4 fig 7 ¢
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PRI (FEEB D) 72 FOBE RS /INE) s 2 — 2B ISR AR
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B ZUE T 10% A W [ 5 48 h, 2886 B B /K=

SR AT A A DR (5 wm) s BGER 73 U0 3 A T b e
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1l EARRINE  RHEREAUC  WMRERERAUC  MEELEAR
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A 5.10£042 2033£153 34674153 1067£153
A 16.05£003 62331058 70.00£ 1.0 2.00£1.00°
TAB{GH 24 12064028 5400 £2.00° 59,00+ 1.00° 1867153
TAB 4 921 +0.67* 40674153 41671058 15.33£0.58*
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a: SIEH X R A H, P<<0.05;b: S H , P<<0.05;¢: 5
TAB{EFIHZHAR I, P<0.05;d: S TABHRFIH 41 L, P<<0.05,
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5 T H o BEZH AR Eb AR 2 /0N BB E 2R B0 af 37
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4 Dl
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AL IEHRTHRZL

B. UL

C. TAB I H41

3.3 TABITHERA SHEE/NR SHL SN AR
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FEAR K P44 i 2 i (P<<0.05) , HL SR AR 5 BH A
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a: GIEH X A L, P<0.05;b: S H A L, P<0.05;¢: 5
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5 IE H X HE A A B, A5 2 /)N BRUJE RS IS0 T2 | 2R 5
SETTHER B /INERBE AL B /NS ) S 41 A A0 B ., o
AU ECM LAY (6 AL 1 3 K (P<<0.05) . 5
B2 LA, TAB 45 501 et b R A8 i e | 35 I 4 €0 1
I ECM YL T FR I FR Y 1 080/ (P<<0.05) , H &S 54
M 5 BH A X BRZE /N BRI AR A s e, i o e 5 1
FTECM JL (o TR AR I 20k (P<<0.05) o A5 R LA
2(BAMEXT HEZH I ) (K4
35 TABXIHERE EREE/NREHLAF ECMITRA
HEEBRIEHIZM

5 1E 5 X L AR E , AR 2H /N BB 21 2 R TGF-B,
Fn.Col IV FAFRAK TV B ETHE (P<0.05) . SR
2H HAL, TAB 4550 d2 4 /N B iR 48 b K O 357 B 3 B AR
(P<<0.05), H I ARHME 5 BE X B2 /N B R H b
0 F AR (P<<0.05), Z5R LK 3. %5,
3.6 TABXI#EFK % B im iR B/ RS 28 248 AKt/Nrf2/
HO-1 {55 @EEEXEARIENFME

51 % B A Fb, A AL /N BB 41 20 P p-Akt,
Nrf2 \HO-1 8 H &K K - B F PR (P<0.05) , S

- 50 pm
)
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B1 ‘HENREHAFS-OHAG KR EE

- 2858 - China Pharmacy 2023 Vol. 34 No. 23

thE 2 2023 4E5 34 4245 23 3



Masson 44t

BAHA  CTABIGARAL D TAB AL 41 E. TAB 5 Al it
T BREET L TR R 2R BN A 4T P A MERR, 5 TSk TR Al U AU £T 4k IS () S5 1

2 FHENREHLAH PAS Masson & [E]

T4 FHNREHL PAS Masson 3 & H R AU N 25
B((x+ts,n=12)

15 LR (LG % ECM TR (7 H %
A 5174075 021£0.09

i 1567£225° 0.71+0.03

TAB il 41 9671052 0514002

TAB 4l 7830507 036+ 0.04

TAB Fil 4l 5331082 02740,03
xR 5241077 026002

a: SGIEH X AL, P<0.05;b: S A I, P<0.05;¢: 5
TABCHI LA, P<<0.05;d: S TAB I E AL EL , P<<0.05,

O, | W W - | 0

Col NV -““” o | 161Da
e B T L YRt Z
Fn | 14kDa
1 - < % g |
ST T T LI
I 1 m N vV W

[ IEW XL I A 5 I - TABAIRSR FH 26 ; IV : TAB R 5 4
21 V : TABE 4 5 V2 FEPEXT AR,
B3 &KANREHAAFECMTRAEXEERBEKE

x5 BANMRBEADECMABEEEARILKE
HRNER(x+s,n=12)

4151 TGF-B,/B-actin Col IV/-actin Fn/B-actin
R R 0.99£0.04 040£0.05 042+0.04
R 1794004 1504004 1894003
TAB{AIE4 127£003° 1.00£0.04° 080£0.02°
TABHfl 241 0,890,035 0.67+0.03 065£0.05*
TAB & FIE4 0.68:+0.02 036003 060£0.02
iliaonis] 0991004 040+0.05 0421004

a: SIEH X IR A H, P<<0.05;b: SACRIZI A L, P<<0.05;¢: 5
TAB{IEA A H, P<<0.05;d: S TABH 414 Lk, P<<0.05,

21 Fb#E, TAB 4557 5 41/ BB iR 8 AR /K P2 8 2 T
(P<<0.05) , H S5 A ; BH: X B4/ BB R R b
BT (P<0.05), 45U 4.6,

2GS 2023 AR5 34 45 23 1]

HO-

—

33 kDa

pakt | N — — - - 60 kDa

1 1! I} v Vv Al
T IE 6 R T M2l 5 T TAB{IR A 40 5 IV - TAB bl 42
25V  TABR AR 5 VI B B4
4 BEANRBHA D AKUN2/HO-115 S8 8§48~
EAFRZEMEKE

F6 BHNREHER DR AKYN2/HO-1ES@EKEX
EERIEKENRNER (x£5,n=12)

415 HO-1/B-actin Nif2/B-actin p-Aktp-actin
TEHEA 09140.03 1.10£002 113002
fRRl 058£0.03* 054£0.05 062003
TAB A &4 0.74£003 0.77+0.06 082003
TAB &4 1.08£0.03® 1.05:£0.06% 090005
TAB 4l 150,04 1.30£0.07 1034003
MR 148£0.06° 126006 1.98£0.04°

a: FIEH X IR A H, P<<0.05;b: SARIZH M L, P<0.055¢: 5
TAB{IGA LA LY, P<0.05;d: STABH it 414 Lk, P<<0.05,

4 g

Y DRI 55 95 2 PR R DR T R 0 P S , A
Wi PRI B RAE 2 — , I T P2 R R R BN
JINBRTE AL RN /N ] JTRET AL , e R 0 = 22 bk
BEAIR . mig ] E A ROS 77 A A b 2 PR o 1
G s R RY, R NI 21 ROS BT 38 i X 44
AN T IR 17 R 5 3508 ok SR Ak, 175 3 06 it |k
MDA IR, $i E LU SOD . GSH-Px [ 1% 1 1l 2
WAL B 48P A 1, s T aE i A ML Y MDA
GSH-Px S F8 b 75 1 S B B R SZ 40 R o s B i Ik
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