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[ Abstract]  Chronic kidney disease ( CKD) is a globally prevalent chronic progressive disease that often
coexists with atherosclerosis ( AS) ; these conditions mutually reinforce each other, accelerating the occurrence of
cardiovascular events and significantly impacting prognosis. While traditional risk factors can partly explain disease
progression, CKD-specific factors such as uremic toxin accumulation, calcium-phosphorus metabolism disorders, the
renin-angiotensin system, chronic inflammation, and oxidative stress also play important roles in AS progression. The
RhoA/ROCK pathway plays a crucial role in pathological processes such as vascular smooth muscle cell contraction,
endothelial dysfunction, inflammatory responses, and oxidative stress, making it a key molecular mechanism in CKD
and AS development. As a member of the small GTPase family, RhoA can activate downstream ROCK1/ROCK2,
leading to actin cytoskeletal remodeling and vascular tone regulation. In CKD, factors such as uremic toxin
accumulation, elevated oxidative stress levels, and activation of the renin-angiotensin system can upregulate RhoA/
ROCK signaling, further accelerating endothelial damage and AS plaque formation. Traditional Chinese medicine
(TCM) and its active components have shown potential in interventional studies targeting this pathway. Various
drugs, such as hirudin, hydroxy crocin, and rhodiola glycoside, can downregulate RhoA and ROCK expression or
activity, improve endothelial function, and inhibit inflammation and oxidative stress, slowing the progression of CKD
combined with AS. This study systematically evaluated the role of the RhoA/ROCK pathway in CKD combined with
AS and the progress of TCM interventions to help reveal the molecular disease mechanisms and provide new insights
and strategies for clinical prevention and treatment.

[ Keywords] chronic kidney disease; atherosclerosis; RhoA/ROCK pathway; traditional Chinese medicine

Conflicts of Interest: The authors declare no conflict of interest.

( chronic kidney disease , CKD) ,
, ( vascular smooth muscle cells, VSMCs)
L ,CKD : AS
: . CKD :
2y \
, (atherosclerosis, AS)  CKD , RhoA/ROCK ,
, : S RhoA/ROCK
o . . CKD AS
. o , RhoA/ROCK
o ROCK
CKD . \Y-27632,
\ - ( renin-angiotensin N
system, RAS) , , , ) N
AS [5]0 Ul*lﬂo ,
, Ras o
A/Rho ( Ras . ,
homolog family member A/Rho-associated coiled- ,
coil containing protein kinase , RhoA/ROCK) RhoA/ROCK .
Rho ( guanosine . , CKD
triphosphate , GTP) , AS [14,15] ,RhoA/ROCK

Ay

o CKD AS



2026 4 36 8

Chin J Comp Med, April 2026, Vol. 36,No. 8 109

RhoA/ROCK CKD AS

b

]

1 RhoA/ROCK

RhoA/ROCK
, Rho GTP
/
, Rho 20
, RhoA RhoB ,RhoC
16171 RhoA
21 kDa GTP GTP
GDP ,
.GTP GDP
‘% ROCK  RhoA
, ROCKI ROCK2 2
65%
. C Rho
%) RhoA GTP
ROCK  Rho ,
, ROCK
ROCK

( myosin light chain phosphatase,

b

MLCP) . ( myosin light
chain, MLC) LIM ( LIM domain kinase,
LIMK) -

b

[20-22]
) o

, RhoA/ROCK
o ,ROCK MLC

[23,24]
b o

VSMCs
CKD AS

RhoA/ROCK o

I (angiotensin Il , Ang 1) |
—B (transforming growth factor-B, TGF-B)
RhoA ° )
RhoA/ROCK 3- / B
( phosphatidy linositol 3-kinase/protein kinase B,
PI3K/Akt) ., TGF-B/

( small

mothers against decapentaplegic, Smad ) -

kB (nuclear factor-kB, NF-kB)

, ,ROCK
Akt ,
; , TGF-B/Smad
[25-27]
RhoA/ROCK ,
o ,RhoA/ROCK
VAS| N
[12,28,29]
,RhoA/ROCK \
’ N ol
RhoA/ROCK ,
ROCK ( .Y-27632)
[12,13,31] ’
2  RhoA/ROCK CKD
AS
CKD  AS ,
) . CKD
AS ( \
Y ) b N
\ N RAS
CKD , RhoA/ROCK
2.1 CKD RhoA/ROCK
2.1.1
CKD ,
[32]
, (reactive

oxygen species, ROS)

b

. ,ROS



110 2026 36 8 Chin J Comp Med, April 2026, Vol. 36,No. 8
, , sl CKD
B ROS ,Ang I , ATI ,
RhoA , ,  RhoA,
GTP , RhoA VSMCs , ROS ,
ROCK , Laama6) ,Ang Il
, ( nitric oxide,NO) 4 ROCK Y-27632 .
, , , RhoA/ROCK
RhoA-GTP , NO  Ang I e
, ) 2.1.5
2.1.2 CKD ,
CKD : AS 51 ROS
6 o ,
CKD ,
VSMCs , ( nicotinamide adenine dinucleotide phosphate
Runt 2 ( Runt-related transcription oxidase ,NADPH) ,
factor 2, Runx2 )% , RhoA/ , CKD
ROCK 1, ROS
, , , CKD ,ROS
9 ROCK RhoA ,
VSMCs , ; ROS MLCP
ol , ROCK
2.1.3 0.3
CKD ol ’ . |
,CKD -6 2.2
(interleukin-6, 1L-6) | o ( tumor ,
necrosis factor-a, TNF-a ) C ( C- ,
reactive protein, CRP) el . (52,53 CKD
NF-kB AS ,
( mitogen-activated protein kinase, MAPK) R , RhoA/ROCK
, GTP RhoA , ,
, S ( oxidized low-density
, RhoA , lipoprotein , ox-L.DL) | TNF-a
1 ( vascular cell adhesion RhoA/ROCK , MLC ,
molecule-1, VCAM-1) 1 ,
(intercellular adhesion molecule-1,ICAM-1) , RhoA/ROCK-
- 1 ( monocyte chemoattractant MLC ,
protein-1,MCP-1) , ROCK Y-27632 [s41
, , 1 ( sphingosine kinase 1,
el SphK1) -1- 7 -1

2.1.4 -

CKD RAS RAS

- 3/RhoA/ROCK ( sphingosine-1-
phosphate/sphingosine-1-phosphate
RhoA/ROCK, S1P/S1PR3/RhoA/ROCK)

receptor 3/



2026 4 36 8

Chin J Comp Med, April 2026,Vol. 36,No. 8 111

AS , SphK1/51P/S1PR3
RhoA/ROCK

9 ’

[55]
o] b

eNOS NO

ROCK ,
12361 ROCK

b

(vascular endothelial cadherin, VE-cadherin) ,
(low-density lipoprotein, LDL)
SR CKD
ROS RhoA/ B
~7 ( B-cell lymphoma-2, Bel-2)/ROCK-

Bel-1 X ( Bel-2-associated X protein,,

I}&Xﬁ) )
[358]
2.3 VSMCs
AS , VSMCs
[59] ’
,VSMCs
. ., CKD AS
,RhoA/ROCK VSMCs
RhoA/ROCK
VSMCs ,
( ) 1 ROCK
MLCP MLC ,
Lene2l - CKD VSMCs
’ [1,63]
,RhoA/ROCK Runx2
, VSMCs (o4
2.4
CKD AS

[33,65]

.RAS

ROS o
, RhoA/ROCK
, RhoA/ROCK
( MCP-1, VCAM-1, ICAM-
1), , NADPH
ROS L66.67) " Urotensin- Il
RhoA/ROCK
, (IL-6 ,TNF-a)
L8t , RhoA/ROCK
, c-Jun
/ (c-Jun N-terminal

kinase/extracellular signal-regulated kinase, JNK/

ERK) TNF-a ,
ROCK (o]
miR-3188 ELK4 RhoA/
ROCK , ox-LDL
,  miR-3188 RhoA/ROCK
[70]
RhoA/ROCK ,
AS [71,72]
3 RhoA/ROCK
CKD AS
, RhoA/ROCK
RhoA/ROCK ,
, CKD AS
, , 1,
, CKD
RhoA/ROCK , ROCK
Y-27632 RhoA .ROCK1
ROCK2 , RhoA/ROCK ,
ROCK :
RhoA/ROCK
CKD ,
CKD (731
S1P ,



112 2026 4 36 8 Chin J Comp Med, April 2026, Vol. 36,No. 8

1 RhoA/ROCK CKD AS

Table 1 Summary of the mechanism of traditional Chinese medicine regulating the RhoA/ROCK pathway in CKD complicated

with AS
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