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Research progress on the mechanisms of action of catalpol from Rehmannia

glutinosa against glycolipid metabolic disorders and related diseases
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[ Abstract] Catalpol , the primary active component of Rehmannia glutinosa , exhibits potent antioxidant and anti—inflammatory effects
and regulatory effects on glucose and lipid metabolism. This article systematically reviews recent studies on the impact of catalpol in
addressing glycolipid metabolic disorders and related diseases and the underlying mechainsms. Catalpol can correct glucose and lipid
metabolism imbalances to prevent the development and progression of diabetes complications including macrovascular and microvascu-
lar diseases , through modulating the adenosine 5’ —monophosphate—activated protein kinase signaling pathway to regulate lipogenesis
and fat oxidation and altering the phosphorylation of forkhead transcription factor 1 and glycogen synthase kinase 3 to influence glyco-
gen synthesis and breakdown. Catalpol plays a protective role in the cardio—cerebrovascular system, renal function, and retinal struc-
ture and function through mediating signaling pathways such as phosphatidylinositol 3-kinase/protein kinase B and oxidized low—
density lipoprotein /lectin—like oxidized low—density lipoprotein receptor—1. By suppressing the nuclear factor kappa—light—chain—
enhancer of activated B cells pathway and endoplasmic reticulum stress, catalpol can alleviate inflammatory responses , thereby mitigat-
ing inflammation—induced insulin resistance and glycolipid metabolic disorders.
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ik, I BEAK B85 R 1k #% I T «B (phosphorylated nuclear factor
kappa—B,pNF—«B) .IL-183 .Caspasel SEER I BY/KAE (] 2 )noetom
R I 5 Y 0T 8 R A5 S () A2 00 S 45405+ Toll B 52 1k 4
(Toll-like receptor 4, TLR4) Fl i 7 73 1647 9 2 i % (K] 88
(myeloid differentiation primary response gene 88, MyD88) [1J
Fik, HAH p3SMAPK/NF-«B {5 53 % , BH 11- NF-«B 7 1k
o 57 B A AT T, B 202 i AN L0 T2 RN SEAE , DRAP I 4G
Bz g5 AR AT LU o 40 i) NLRP3/Caspase—1 38 % LA
J% Gasdermin D N ¥ 45 #435 (gasdermin D N—terminal domain,
GSDMD-N)Z& /K-, 4] 2 4H A AR T UL T 2171

AGEs /& i i JFRE AN AR DG 5 R A i iy 3k
it 52 g T ) B — 2 AL B, 75 DN I 2 2 R0 A S v o 32 5
A1 AGES 7 DN B 1Y B rp BRI, X B /N R AT
EHEEFEH, B2 BR  AGEs 5 M TR S AL 2R 7 ) 2
& (receptor for advanced glycation end—products , RAGE ) #H &
YRR, 8 3 N 3 7 1 FOXO4 42 E S 4 i T FE A Iy
A 2 40 55558 HR | p38 MAPK , Nox4 . p65 NF—«B 1] L 18
i RAGE # AGEs i , 15 AN ML T~ KRB AT LI f# AGEs
55 00 2 A M YA T, OF- 40 )R 28 Lt RAGE/p38 MAPK/p65
NF-kB I RAGE/Nox4/p65 NF/kB {5 518 I B4 3 , PRkt
DN i A2 4 Y 71

Ras [A] I 5 % H 1 Ras [F] 98 5 % % 52 A (Ras homolog
family member A, RhoA) . 40 fg 432445 1 25 1 42 [F] I 47 (cell
division control protein 42 homolog, Cdc42) Fl5 Ras #H2C) C3
PAFEAT TR 22 IS 10 200 R A RS 2 O i Y e e
AT RhoA | Cded2 i B 3R AR RS E /2 20 M 7 48, R4l &
AR 2% #0825 1 (mechanistic target of rapamycin, mTOR) & 4,
P2 3E TFEB A (18 2) , 1550 32 450 /2 20 M Ik, DT e/
Bl DN 45 BIURF AN, B0 AT 2 O R 1 T LA ) RAGE/
RhoA/Rho #{ # (Rho associated kinase, ROCK) {5 5 il 1 , Jik
/D LY I N 2 A2 K IR (vascular endothelial growth factor,
VEGF) 4735 , 3 15 2% e 4 2 1 AVES 36 2 1 g ks, AT
TR B/ INBR P B T RE I R SR , 22 MR PR s )

SR PR /N B H L, DN IS BB R H Y Grb 10 635 B
T ICF-1/1GF- 1R A5 5 % S0l 55 , FEREE L T i Grb10
IR , WO TGF—1/IGF— 1R 3E 5 , M 11T fft i PO AH G )
it (1512) . TGF-B A Ay DN % R e v i 8 4
B, TGR-B1/Smad fi5 5 1 i 1 5 2 DN & 19 F 2055
A%, FERE 0% 3] 5 20 i 41 3 5T (extracellular matrix, ECM) 78 &
INBRA A B, R T TR LT RN R, R KT R AR
AGE Fl Angll, & 1% 38 izt TGF- B 5 #i A1 AE 4 i 3% 42 15 5
TGF-B 3k I Smad {5544 11 ANI&] 2 B 7R, 7 I
AT H FIER [ KSF I TCF-B 1 383k, R4 il 2R e 40 g B
F 45 4% 40 21 H: K H F (connective tissue growth factor, CTGF)
MR35, /0 B B X ECM W HEAR, 224 DN,

3.4 AFELr 6 HE SR IRALIA B % % (diabetic retinopathy , DR)
DR M PR Foc 5 UL A BRI A8 9 R 22—, RS Ak
VR BT L P IS T S, R 1 B 98 TR AR, 5 A Ao A i A
R A LT B, ST SO, BTG IS B — e i
FEVCEA Sy AR IR A B — 2 319, 1 VEGE 1 70
WESE AL DR, {H 3T VEGE 254 91 A8 B4 B, b
T AT LT P8 96 T IL-18 JTNF—o Fl VEGF 363K , AR 1L
BB 5 I H] AGE/RAGE/NF-«B 15 53 % F 18 RAGE . P-
NF-kB p65 & [ 55 R AE 1 1k (&1 2) , Al aF 00 I s 2245
YNAEAGAEIG AT BORIRYT DR 212,

4 INESRZ

WEIE A ZEEL 225 A o8 RN LRGS0
BRI I v I MLRE 25 L. A kol 29553 , B A AN
FERS AR 2L 5 ORE I N SR AR R 3 b 28 N 43 T R T 45 2
Fhopg BAILIAH OC . FEmERE A2 30 3 8T AMPK 5 53 i 4%
RE W7 A= 5 484K , 520 FOXO1 Fl GSK3 IR TR Ak 328 1717 9 35
SR B A A, AT B4 R M s A . R A
PI3K/AKT . Neat1/miR-140-5p/HDAC4 ., oxLDL/LOX~1.PGC—
1a/TERT  IGF-1/IGF-1R F1 RAGE/RhoA/ROCK %5 {5 53 %
PR LA R 5 B T AR AL B 4 S T Rk . AR REA @
i # il NLRP3/Caspase—1 1 NF-kB/JNK =55 iR DL N R
P9 17 35 5 7 B R N, HE— 25 Rl T F SR AE 5 RS 11 e
B R ACHUFIRE AR QI 25 0L . FE i, AMPK Fil PI3K/AKT 155
T AR AR E BN A T o AR B A AR

FEBER 6 e A5 35 6L - A ms ] LB S 16 fb AMPK, 3111461
SREBP-1c /- JIG B A2 A%, FHAE E PPARa A SO IE I 12 B
AL 5 T S TREB AZ %07, 75 S HE R 40 1 e s FEmsians |-
I miR-96-5p 1fii il p66she 2 /40 ML (2 2 C Gk S Iy, #l
il NF- 1w B/INK {5 530 Bl 8 98 0F R, DA T 50368 458 47, Dk
BRI RE AR

52 57 36 B A 388 25 0L - A B AT L) F AMPK/NOX4/
PI3K/AKT 224 s P[] 9928 , et O e 22y 241 e L AL Pe s 33
FGAE SR, 16 AT LI FOXO 1 B R Ak DA 41 i Pl 5 A
TERE Ul R G B, S 20 S IR A I 1 R B 5 3R Bk 1Y

FE B B7 36 A PR 9 o0 I /87 8 995 < o B 0T DLl O A &
NLRP3/Caspase—1 1 Neat1/miR—-140-5p/HDAC4 15 =i J&
A PR O LS K RO LB A , A O T R L PRI BE A
R A T2DM K B FPG 5.0 ULEF 4 Ak /K T 5 K B3l 2o 9 52 R
i AT PR B PR S35 T A 0 B 3 2o AR 3980 ik MCP-1
B, BB A I RERS AE AR AP Bk 2 B A s FEREA S
PI3K/AKT/Nrf2/HO-1 1 oxLDL/LOX~1 3 4 2 35 481k 0 184
JF 118 PGC— 1o/ TERT 3 S OR 47 1l 45 , e 2 M DR .0

BT W DR 97 M 075 0 R « 1 IR T2 8 8 R RO PR
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K R MDA B 238, WA T AL TG | AR 5 m] 48 2 1
T8 5 rp 4 2 2 B2 Ak g K7 9 F 9 Grb10 [ 3£35
W3 K BICAZ T8, X0 DR /1N BRUI S E 453495 22 DPN & #5
P3P 5 A, FEBSE 3 34 PISK/AKT/Ne2/HO-1 5 53
B OB RIS /N B SRR A T o

FEBE B 76 DN« A B 0T DL 98 B 241 21 PERK . CHOP Al
Grb10 [ 263k , IF B0IH IGF-1/IGF-1R i }% , 25 i ' 4 4L 34
i 5 38 3k AMPK/SIRT1/NF-w B 35 % 410 il 804k 1o 354 1 288 i
N, 9570 STOOAS (1477 A=, W B /INBR i i B 348 J52 0 ik D
P 5 A 15 AT 3 g 40 ) p38MAPK/NF-«B il NLRP3/Caspase—1
i #% L) B GSDMD-N 2 [ /K, (R4 2 40 B B 32 10 45 5 et
T DL GE i AGEs 175 3 19 /2 40 B9 T2, I 4 ] RhoA | Cde42
I FIR T L ANH B AL, I mTOR 644 , {23F TFEB # 5%
7, HEBRSZ 400 AR 17 5 R B S ) RAGE/RhoA/ROCK
155 > VEGE (43 W6 , I8 B /N P9 1 D) BE B i 26
iE s FEEEA T U NI TGF-B1 335, I/ ECM AYHERN, Z&f# DN,

FEBERT iR DR AR BT LR 8 98 4 - IL-18 . TNF—o il
VEGF 1323k , 11 AGE/RAGE/NF-«B {553 #% , 112 1 1 1)
A 284 2 A 773 o

B SRFEICTA T NG A8 35 AL SRR RIS I 2 A B 2
AR RS 5T i R e 3 OI PR L B R A 356
BB Lotk i 2k TR 2 56 FAR DR YT ISR I
SCHR SR ER X eV Sh Y EE TS s QRS BT A B i R
RS 3E 8 AMPK | PI3K/AKT 45 38 B 18 42008 i G 1) DG s A
FH AR Z 80 S W R B2 AR5 48 19 38 BAE AR A
fEHT 3 O ZFU IT B = I PRI IR A T 50IE , S S0 B A R 4
JL I Sh A R o 2

F SR BB ST B — B EAFGJE , AT AR AR
FEREGURAR A GV I FIBILIG] - DOC A B B PE sh Py A
ZELAYYE A 3R 7 MES R 5 RO S AL B IBE 28 L R e ) 1 791
YEFIRIALE] . Q2R 45 2 B4 A A5 A W 07 1, R R AR R
Wep e AR 2R AL 215 5348 I 2 IR) A SC IR AT B R AL . DA
A R — 2B 2, s s KR R B 5T, LA DA 410 . 3
Yy i PR A 22477 T80 90T A0 S R B AR A 25 L n B
BB AR T S AR T, SRR — A5 T R B At 1
S ERE RN LG R
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