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Effect and mechanism of compatibility of Astragali Radix-Puerariae Lobatae Radix on ferroptosis in
T2DM insulin resistance rats

WEI Shuang', HAO Feng’, ZHANG Wenchun', ZHAO Zhangyang', LI Ji’, HAN Dongwei’, XING Huan'
(1. College of Traditional Chinese Medicine, Jiangxi University of Chinese Medicine, Nanchang 330004,
China; 2. School of Clinical Medicine, Jiangxi University of Chinese Medicine, Nanchang 330004, China;
3. School of Basic Medicine, Heilongjiang University of Chinese Medicine, Harbin 150040, China)

ABSTRACT OBJECTIVE To explore the effect and potential mechanism of the compatibility of Astragali Radix-Puerariae
Lobatae Radix on ferroptosis of liver cells in type 2 diabetes mellitus (T2DM) insulin resistance (IR) rats. METHODS Sixty male
SD rats were randomly divided into control group (12 rats) and modeling group (48 rats). The modeling group was fed with a high-
fat diet for 4 consecutive weeks and then given a one-time tail vein injection of 1% streptozotocin to establish T2DM IR model. The
model rats were randomly divided into model group, the compatibility of Astragali Radix-Puerariae Lobatae Radix group [QG
group, 4.05 g/(kg-d), intragastric administration], ferroptosis inhibitor ferrostatin-1 group [Fer-1 group, 5 mg/kg by intraperitoneal

injection, once every other day], the compatibility of Astragali
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Radix-Puerariac Lobatac Radix+ferroptosis inducer erastin
group [QG+erastin group, 4.05 g/(kg-d) by intragastric
administration+erastin 10 mg/(kg-d) , intraperitoneal injection].

After 4 weeks of intervention, serum fasting blood glucose
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(FBG) and fasting insulin (FINS) were measured in each

group of rats, and homeostasis model assessment of insulin
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resistance (HOMA-IR) and the natural logarithm of insulin action index (IAI) were calculated; the serum levels of total cholesterol
(TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), aspartate
transaminase (AST) and alanine transaminase (ALT), Fe* and Fe content, glutathione (GSH) , malondialdehyde (MDA) and
superoxide dismutase (SOD) levels, NADP/NADPH ratio and reactive oxygen species (ROS) were determined. The pathological
morphology of its liver tissue was observed; the protein expressions of glutathione peroxidase 4 (GPX4), ferritin heavy chain 1
(FTH1), long-chain acyl-CoA synthetase 3 (ACSL3), ACSL4, ferritin mitochondrial (FTMT), and cystine/glutamate anti-porter
(xCT) in the liver tissue of rats were detected. RESULTS Compared with control group, the liver cells in the model group of rats
showed disordered arrangement, swelling, deepened nuclear staining, and more infiltration of inflammatory cells, as well as a
large number of hepatocyte vacuoles and steatosis; FBG (after medication) , the levels of TC, TG, LDL-C, AST, ALT, FINS,
MDA and ROS, HOMA-IR, Fe* and Fe content, NADP'/NADPH ratio and protein expression of ACSL4 were significantly
increased or up-regulated, while the levels of HDL-C, GSH and SOD, IAI, protein expressions of GPX4, FTH1, ACSL3, FTMT
and xCT were significantly reduced or down-regulated (P<<0.01). Compared with the model group, both QG group and Fer-1
group showed varying degrees of improvement in pathological damage of liver tissue and the levels of the above indicators, the
differences in the changes of most indicators were statistically significant (P<<0.01 or P<<0.05). Compared with QG group, the
improvement of the above indexes of QG-erastin group had been reversed significantly (P<<0.01). CONCLUSIONS The
compatibility decoction of Astragali Radix-Puerariac Lobatae Radix can reduce the level of FBG in T2DM IR rats, and alleviate IR
degree, ion overload and pathological damage of liver tissue. The above effects are related to the inhibition of ferroptosis.

KEYWORDS Astragali Radix; Puerariae Lobatae Radix; compatibility; ferroptosis; type 2 diabetes mellitus; insulin resistance
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- B AR BCAR AT 1 2 F A% T2DM IR K BRI FBG . TC
TG.LDL-C. AST. ALT. FINS /K °F & HOMA-IR, J} /&
HDL-C 7KF-F1 AL, 2 B BT A BE IR 6 IR 3R
J7 T2DM Z W15

DLkt kK i it SR A 3 U R AE A R B T ]
175 &AL 45 T2DM S IR 7 PN B R ™, 1 g o ZE 4
BN A nl Re gt 2 B dn e 2 —", WFocds
A 20 B R AT T Y R AR AT e SRR YT T2DM
IR ART-Bt . Pk RERET- R A M EZ A0, HAE
MUARGFaASH  FTHL B B MR AAVER, iz A
FEIRWED, AT AN N Fe* KB TF 35 & 250 Ny il
ROS Kt & R, A ifF S A 3 & A5 ACSLA & 8k
FET b R b R, LSRR P E K% GPX4 A2 it
BRAET 0 vh 4y vl o A s Z2 AN R 5 R T
PEVEERFET -, ACSL3 PR AN AN AR R R AL A PRI
FUNR IR £ TR B A, U515 2 AR AR B R 5 B is Il
1 E AL B AN BN s NADP/NADPH W] iz e T iE 2 2115
Ji it AR s GPXA HAT I AR it Sk 5 BR AR Bt
A HEFFAN I N B AR R RR A B VE T, HEFGA TN
T BA R ERIE T K A (R S s xCT 78 GSH A
Y P GSH % 2t A AR A0 20 S0 A0 I e 4 T L
HEZEM, R T M EZEEN RS " FTMT
TEZE R A0 MR R RS S RN B 11 ROS A B Al i Bt vl 75 B 2
YEHT, AT 38 328 930 248 Jf S0 A0 N7 BRI RO'S (o s (AR Bk AL
PEE LA, TE AR LR A o 2 st 1 5 R A R
ST 7 T A EEAE Y AW AR BoR, 5%
MR 2H g, A A R RROFFIEZH 4P FTHL 25 H A 3R 1

%3 £K4HAKXEGSH.SOD MDA ROS .Fe* Fe/KEFINADP/NADPH L3 (x +5)

Eibl fi GSH/(umollg) SOD/(Ulmg) MDA/(nmol/mg) ROS Fe/(nmollg) Fe/(nmollg) NADP'/NADPH
pijice 12 5574021 68.51£4.10 100£0.14 127236.33£2605.27 5523611957 30706 £ 8546 26440.16
i 8 309£0.16° BT 216£0.15° 296 324.67+3 79473 7395741719 59471330 3934061
0G# 9 424£031° 58.55+4.69" 15240.11° 14937083 +6 10137 64692£26.94° 45612156 2764034
Fer-1 4] 10 4125004 54251 150° L60£007 140 719.00£5 288,32 653.79£19.61° 4154127410 2774031
QGerastinl 7 2921011 40,68+ 2.11° 210+0.09 250 652,83+ 17 694.73¢ 735461 19.15° 527042176 379406°

AR

a: SXF AL LA, P<0.01;b: SR A, P<<0.01;c: 5QGH H#k, P<0.01,

C.QGH

D. Fer-141

E. QG+erastin 41

Bl BAEKXRAFEALRRFEFEHE(HERE,*200)
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R4 BHEKXRIFREALA S GPX4 . FTHL . FTMT .xCT .
ACSL3 ACSL4ZEHRIALLE (x +5)

GPX4/ FTHI/ FIMT/ xCT/ ACSLY  ACSL4/
P-actin PB-actin Bactin P-actin P-actin PB-actin

b

K 120 1202016 1162002 L7006 125:015 129£0.05 026%0.10
el § 0482002 0352016 031£0.11° 0541005 0461006° 1.10£0.05
QG4 9 0824009 0732004 073£0.09° 075£009° 0.76+007 0.57+0.08°
Fer-141 10 084+0.06" 075£005 0.68+0.18 0712006 0.80£0.02 052004
QGerastin4l 7 05740.11% 03320090 032+0.02° 043£005° 037£0.05" 0.97+0.15°

a: SR LUAL, P<<0.015b: SHEERIZE LA, P<<0.01;c. SAERIZH
FuE, P<<0.05;d: 5QGH HL#E, P<0.01,

GPX4 | vy — camas @GNS e | 22kDa

il | ——— G G e | 9D

FTMT i— —— e e | 19kDa

XCT b—..— 59 kDa

ACLS3 80 kDa

ACLS | s S W S— S | 7ikDa

PB-actin 43 kDa

1 1 1 v v
I XFRELH s I AAYZL 5 T : QGHL; IV : Fer-141; V : QGerastinZ .
B2 FBAXBIFEALBKIETHEHRLERRIEABKE

EREAR, ML Fe' M Fe AKF-38 b 25 T, BRI 20 K
U ZHL 23 s B0 B o ) el 28k 5 28 o e - B AR T (/K Al
WY Fer-1 T WS , KERUFIEE L FTHL & B9k L
W, L35 Fe” S Fe /K-35 i 25 FAIG, U I 8 EE - B AR fic (1
AR R 7 T2DM IR K RUFAHL U ek fumg . ARG
g R, 50 R g, A5 4 R UM 4 21
ROS .MDA .ACSL4 [#) %1k K& NADP'/NADPH ¥4 I % 7
15, GSH.SOD J¢ ACSL3 ik b # AL, 4 /n A 41 K
BRI A 2H 2 S AR R 338 s I B i, A7 76 2 i KT B g it
AN A SR AR 15 5 20 8 - B MR C {1 /K B B Fer-
1 FHUG , R EFFIEL 2L ROS MDA ACSLA4 [ 33k
NADP'/NADPH ¥J i} Z F# Ik, SOD .GSH J ACSL3 3%
TR 2 AR - B AR C (UK BTV T A AR
T2DM IR KRR AR 35493 , 45D RR It 801k S Hh B
ANERRN o AN, ARBFFE LS b TR, 50 R R
B BRI K BUIT A ZH 21 GPX4 . xCT .FTMT (38351
B RRAIR, PRI Z KRR AR R AE T B - B AR
{IL/K B B Fer-1 T 1 , GPX4 . xCT . FTMT %1k %
T, 47 # B - B AR EC T /K B W] #03 T2DM IR K R
RNERAET- I A . AT PRI IE T A - 5
FRACAH/K B CGE T2DM K BUIR WP ASIF G 7 8¢
-5 MR C AT /K BIR AY SE R I T kBB T3 79 eras-
tin, 2% S Wi 7R | erastin T i 2 300 #4592 K BUROGT T2DM IR
KRS 2 AR AR GEAE T, $2 78 HBk3% T2DM IR [4E
FHAT BE 38 A R FE TS BRI
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25 b TR, B R - B AR (1K RO AT I T2DM IR
KB FBG 7K, Wl L TR it B A FOE 20 4k 67 Ao, 2%
R U ZH U B 0, 3R AR TS HA i 2R IE T A7
Koo MHABRFE A BRSPS DLt — IR S RSB T
SHFIEH U 0 2 1A B BARER & |, it — PR R, LU
WA AR AL
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