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A A¥ Re3 iliid RhoA/ROCK/NLRP3 1l 1% ¢ 3% 55 bR Wi
B a7 B 7N EK B 3R 40 DL PR S S E T

XEH S, E O, RRGE, REE, EEE (LB PEERERAL, AN 0622505 2. @M AR EE
BB NEL, kg 0730005 3. HRERHT#E B RERBE 5%, WdLIBHE 056500 )

H E: B HRRALLY Re3 £ F Tilid Ras Fl R A F Z#4%& 1 A (RhoA ) /RHO * B4 w3272 % & % B (ROCK ) /
4> NLR K 7 Pyrin 3% @ 3(NLRP3) i@ % B &4 L m B (DN) DR B DA Y. Fik K40 2RS4 4
20, xTERZL, DN, AK LI (ASRZIF Rgd) A& RhoA/ROCK i@ #%-Fp4] (FD) 28, 420 10 R, Bl s R
=¥ (FPG) ; ELISA #el k& @ . & & (BUN) s JUEF (SCr) /K-F; PAS ¥ &40 B ek &S 4 M5t iR 46
BN R BAG F5 4 (GDI); 98 K R4 &40 B 3R fe AR - A R e Je 45 5T (PECAM-1 3, CD31) | o8 M de X %
B F (VWF). RhoA, ROCK % g fig, £ =48 % & & NLRP3 % & & iA ; Western blotting 44 B/~ 3k v 2 Beu 18] 46 1 -1
(ICAM-1) | & mifEr5F -1 (VCAM-1) S —HAe R TFami% -1 (IL-18 ) A IL-18 Ha k&
ik, R Hxrmiaa4nrk, DN 28R FPG, & @& . SCr & BUN R-F3hm, £ FAA%TFEL (=17.59 ~ 43.81,
¥ P<0.05) ; B iR 245 B GDI 34 (1=20.73, P<0.05) , '/ #kP CD31, RhoA, ROCK, NLRP3 & ik
e, VWF FGA8, V5 544 % ICAM-1, VCAM-1, IL-1B & IL-18 &Rik¥ A, 2FBA % FEL (=27.95 ~ 40.10,
3 P<0.05). 5 DN 2048k, AK2320. R FPG, k&8 . BUN & SCrk-Fmk Y, 2 F LA %5 &L (1=14.87 ~ 2033,
¥ P<0.05) ; B kMG A GDLA Y (=19.80, P<0.05) ; Bv# CD31, RhoA, ROCK % NLRP3 #ik# W,
VWF & &3 n, FD 28 RE 2847 ICAM-1, VCAM-1, IL-1 B & IL-18 &M Y, £F AA %3 E L (=12.62 ~ 39.68,
¥ P<0.05) . &5t AK2F Rg3 Til it Fif RhoA/ROCK/NLRP3 i@ 5%, 2 & DN /R B3k R4 Botm e & =K P
FRE): MR RO BNER; R NS Re3; Ras [AlIEIE R R A/RHO SEB%45: i 12ie 5
FII4E / & NLR % Pyrin B 1 35 BT
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Abstract: Objective To investigate whether ginsenoside Rg3 can ameliorate glomerular endothelial injury in diabetic
nephropathy(DN) mice through Ras homologous gene family member A(Rho A)/Rho-associated coiled-coil forming protein
kinase, (ROCK1)/NLR family pyrin domain protein 3(NLRP3) pathway. Methods Forty mice were randomly divided into 4
groups: control group, DN group, ginsenoside (ginsenoside Rg3) group and RhoA/ROCK pathway inhibition (FD) group, with 10
mice in each group. Fasting blood glucose ( FBG ) was measured by glucose meter. The levels of urinary protein, urea nitrogen
(BUN) and serum creatinine (SCr) were detected by ELISA. PAS staining was used to detect glomerular morphology and
structure and to evaluate glomerular injury index (GDI). The expression of platelet-endothelial cell adhesion molecule (PECAM-1
or CD31), von Willefibrilia factor (vWF), RhoA, ROCK and NLRP3 protein related to pyrodeath were detected by
immunofluorescence staining. Western blotting detected the expression of intercellular adhesion molecule-1 (ICAM-1), vascular
cell adhesion molecule-1 (VCAM-1), the inflammatory factor interleukin-1 (3 (IL-1 () and IL-18 protein in the glomerulus.
Results Compared with the control group, the levels of FPG, urinary protein, BUN and SCr in DN group were increased, and
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the differences were statistically significant (#=17.59 ~ 43.81, all P<0.05). The glomerular structure was significantly damaged
and GDI was increased (#=20.73, P<0.05). The expressions of CD31, RhoA, ROCK and NLRP3 in glomeruli were increased,
while the expression of vVWF was decreased. The expressions of ICAM-1, VCAM-1, IL-1 8 and IL-18 in renal tissues were

increased, and the differences were statistically significant (=27.95 ~ 40.10, all P<0.05). Compared with the DN group, the

levels of FPG, urinary protein, BUN and SCr in ginsenoside group were decreased, and the differences were statistically

significant (r=14.87 ~ 20.33, all P<0.05). The damage of glomerular structure was improved and GDI was decreased (=19.80,
P<0.05), the expression of CD31, RhoA, ROCK and NLRP3 in glomerular was decreased, and the expression of vVWF was
increased. The expressions of I[CAM-1 , VCAM-1 , IL-1B and IL-18 in renal tissues of FD group were decreased, and the

differences were statistically significant (©=12.62 ~ 39.68, all P<0.05). Conclusion Ginsenosides Rg3 can improve the level of

glomerular endothelial injury and pyroptosis in DN mice by down-regulating RhoA/ROCK/NLRP3 pathway.

Keywords: diabetic nephropathy; glomerulus; endothelial injury; ginsenosides Rg3; RhoA/ROCK/NLRP3

pathway; pyroptosis

W5 PR 9% B (DN) & S B R W% (end
stage renal disease, ESRD ) HYFEERE, FEMEHRIKA
BE P RAREN RS R Y, BRI
AR i 7E DN P L e e E | EEH P &
A T 3 A SRR LA L Y /N PR B 4 e S
B4 oo U D 11 1) A B 12 U e S B2 P
43 6 DT IR PN R 5345 B Ras [A] U5 35 R 5%
J& 51 A (Ras homologous gene family member A,
RhoA )/RHO JIk 45 fh IR £ FH 3 Rho-associated
coiled-coil forming protein kinase, ROCK ) ifi i £
Y5 DN 53009 B /INER P Bz D RERR AR S S e i A B
NLR %% NLRP3 &AEMK (NLR family pytin domain
protein3, NLRP3) Alif b #4855 FliEsr+, BEK
HIL-1 B, IL-18 S5(E 5 I Fifs R ANAE T S 4 e )
RhoA/ROCK/NLRP3 i 2 5 i 4 s . W AE |
MRS U, BRI, 08 R S 2 5% DN
B/ANER Y Rz i it it B2, ROLREE, ASRAF
Rg3 J& M L G2 124 N SR v S B S5 A8 S50 5
Z—, PRI EAREER Y, iR, A
Z AT Rbl 7] 3@ i3 RhoA/ROCK 38 ek 35 2 KU IR
7 1. NS A Re3 nlal it B & E % DN 5]
B U gkifT, A S RAT Rg3 /&7 RhoA/
ROCK/NLRP3 i &k 3% DN /)N U Nk Bz 42403
KULRIA . AHFST 8L 7 DN AR #Ri A S
1 Rg3 XF DN /N /BRI Bz i 5 5 i, T
Rg3RhoA/ROCK/NLRP3 iffi %5 57 1] A 43T HLHI
LI AR R IA YT DN HRAEHr &L &
1 #R5HE
1.1 B R % P40 HSPFH 6 ~ 8 J,
180 ~ 200g C57BL/6J HEM/NE, W A 1L T KA
WHARA AT, P FR A5G TR ErE,
(24 +5)°C, MBJE 60% +5%. /NE A MK,
KRG YCIZ R HHL, SRS E K
LA AT IS I0 A8 BRI TR .
1.2 XA BAE 1A A - (ecombinant

von willebrand factor, vWF) JuiA, i/ - N 240
fZER 43T (platelet-endothelial cell adhesion mole-
cule, PECAM-1 5(, CD31) #ifk, "B /INskri 4t ffa[a]
ZhlEr T -1 (intercellular cell adhesion molecule-1,
ICAM-1) Hriak, i % 4 B 55 B 43 7 -1 (vascular
cell adhesion molecule 1, VCAM-1) #ifA&, H4jE
% -1B (interleukin-1B, IL-1B ) #i I&, IL-18
i, HoulEE -3- @ W2 & B ( Glyceraldehyde
3-phosphate dehydrogenase, GAPDH) it 1k ( & [
Affinity AW FEAR AT ) 5 PAS Pt il (FEER K
MRBHEAR] ); IREH, BUN, SCrailtH] & ( -
TR E YR A PR A E] ) 5 EhIR1A AT HIZK ( Fasudil
dihydrochloride ) ( 32[E MedChemexpress 4= ¥ £
N 5 ASRBAF Rg3 ( LWRTR T A LB By
ABRATE]); 4 H S ER L (FERRCHRBHE AR ) .
1.3 7k

1.3.1 52555320 &% DN g R i 37 H40 H 6 ~ 8
Jil C57BL/6 HEPE/INERFEHL I XS IZH . DN ZH, A
% 2 AF 40 K RhoA/ROCK il % 4111 i ( fasudil dihy-
drochloride, FD) 41, #4110 X, DN4l, A%
T & FD 41/ Bl WM IR 2 4 J, JREH
it 30mg/24h EIECAEI G L, A2 AV 4/ BUAE
g EEETE S 45T NS BT (40mg/kg ) ELE 4 ],
FD 41/ i I B R IR I 1 257 FD (30mg/
kg ) HELk 4 A, X REZH SR Rk H A KR A
RAAEFRER K

132 /NEALFE R brAs R 4. I JC 8 W /N BRUR
Y8 1 000r/min 0> 20min, fRA7F L. INRAKZY
J& 1h, BRERHECIM, %L # 2h, 1 000r/min &5 .0
15min, HU[350%%, —80°CIR-7E, JHT ELISA i3
T UM B E, LBRE . F LR
ZAEl, TERA R AR R K s ek B .
B AU dg/dl AR RS TR IR 240 [T
MTFHls A R, HREHSERA P ERE, -
80°CLRAE, HIT Western blot 5347
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1.3.3 /IR FPG /KRG - B4 2H /)N BRUR i ok
et FH /DN BB 285 IS SRS T 45 2H 7 INBR FPG /KT
FLARSRAEH FAER UL A T o

1.3.4 PAS G o' /NERTEAS 2540 15 B L 4UA s
YRR W4 T 20min, —H % 1 20min,
JoK & T 10min, JE7K LB 1T 10min, 95g/dl il
1 Smin, 90g/dl W45 Smin, 80g/dl YkKs Smin, 70g/
dUPKS Smin, ZEIR /K PEJSH V) 72 A LR V5 T
10min, 7K #P{ Smin, 2 A Schiff j{5] 10min,
LK MPYE Smin, B ATARZYYE Imin, FAKPVES,
MU 4786 B PR S — FE A 4% Smin iK%
R ) 1S AR o ) ) SR A T Gl AV -5 e T =
INBRIFE EX (glomerular damage index, GDI) .
1.3.5 R 9 o6 44 8 K ) B /N Bk CD31, vWF,
RhoA, ROCK & NLRP3 % [ 7K F: K il £ 5¢ i
045 /N U L) B 64 CHERE 10min, HKIKIZ
A Z R 5RAT EETORS K e e e T
PrIFMEE Smin, RS A SRR H G FZE K
Bk, TN ALY R BEKTR I E 10min, M iE B
4] 30min, % Sl vWF, CD31, RhoA, ROCK M
NLRP3 —¥i 37°CW¢E 2h, UL RINZS ' Pkt
JEWEE 1h, N DAPL ZL 40 M0A% Smin, I3 B 9
HCEIGAE -, #OGEE T WELTF T .

1.3.6 ELISA Fll/INERUR B8 11 L PR 2 A B ML KT
PR R . BUN, SCr Kl ) & i I 45 001 7 4
1, ¥ EdE 2% B T4t AT .

1.3.7 Western blotting Fuilll'5 2141 ICAM-1, VCAM-

1, IL-1B M IL-18 #E /K- WBEREUEHE, 2
BUE A SUh g S, RS 4 8 O EE A BCA
R g, BCE AR, mRE AR
AREE, BT -20°CH HH . PRTTTECE A TR R i BE
e, B FLIE A F AR R A RE i 2 T L K
HL UK S5 4. 120v 30min, 80v 1h. i SG e 4 it
WHEAT TS, B R UK 25 R BE i 5 PVDF R4 i
— BN T A B e rh A T AR, AR RS 80v
1h, 5605 R AP B W B, PBST ((BE R
R 2% PR +Tween 20 ) 35 U6 10min/3 K, 43 515
% ICAM-1, VCAM-1, IL-1B8, IL-18 } GAPDH
ik, PBST WUk 10min/3 YK, 25 16 00 35 00 I 19 —
P, PBST 3&EVE 10min/3 Wk, il & SEREf i,
IeJe i FH Tmaged H1A4-5347

1.4 %it$ o4 KA SPSS 23.0 #7511
M, GraphPad 9.0 #{4FHEAT4 K . THa Ko DAL
+ briEZE (Xbs) o, Z 4 L ECR ] One-way
ANOVA K5, #E—25 Wi HLB R LSD-1 K5
P<0.05 hESHAGIE L,

2 #R

2.1 A% DN AR FPG, &%& @, BUN &
SCr/K-Fay & U3 1. SXTHEAIFHLL, DN 4
/N FPG, JRZE 1. BUN J SCr /K F-38 i, 257
BAG 2 Fm L (=239, 4381, 22.19, 17.59, ¥
P<0.05) ; 5 DN, AZRAF41/NE FPG,
JREEF . BUN K SCr /Kb, 25 A50%E
X (£=20.06, 20.12, 2033, 14.87, 3] P<0.05) .

x1 &4/ FPG, BUN, FREBK SCrkE (xts)
WOH ol DN 41 ASBHA F P
FPG(mmol/L) 483£035 19.77 + 1.64 12.67+1.09 1256 <0.001
R (w g/24h) 1263025 167.00 £ 6.60 84.61+7.28 649.2 <0.001
SCr(p mol/L) 6.88 +0.38 21.08 £ 1.65 14.40 £ 0.89 1354 <0.001
BUN(mmol/L) 6.28+1.07 22.79£225 14.23 £ 1.66 68.71 <0.001

22 AKZIFTDN R B DEREMA GDI 9%
ey W 1, SXTRRA L, DN g/ EUE /NBR Y
¥ B 2 451 455 H GDI 38 in (£=20.73, P<0.05) ; 5

pagcHi|

APAS Y/ NERR AR s B. B/ INERI AR BT T XTI, P < 0.05; "1 DN 4iLLEE, P < 0.05.
1 BAPNRENRIRGER

DN AL, AZSRAAH/NRE INERES H i1 ol
H GDI /> (=19.80, P<0.05) .
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23 ARXZLFNDNDRBFDERA LIS HET FkW/b; 5 DN 4, ASREFUNEE /R
CD31, VWF kK&K F e %h  WWE 2, S5XFIRAH CD31 FiAkW/>, vWF ik,
FHEE, DN ZH/NEUE ZNER A CD31 Rk 84, vWF

CD31

o AL DN
2 BANRB/IK CD31, vWF RikkF

24 A K = 3 sk DN s &K 4 22 RhoA/ROCK/ 18 />, NLRP3 5 CD31 g (i Je o g/, 5 X

NLRP3 il % % & & X 49 % m UL 3. RhoA 5 ZHAH L, DN 20 /) U /NBR o NLRP3 22 ik 4911,

ROCK g e by, S5XFHEZHAH L, DN 4i/)N PECAM-1 FikJk/b; 5 DN AL, AS R4

FUB/NER T RhoA 5 ROCK Fik#fin; 5 DN 404 /NEUE/NER NLRP3 Rk, CD31 3Rk,

e, AZRHF4/NR'E /NER RhoA 5 ROCK ik

RhoA
NLRP3

ROCK
CD31

R4 S Y X i34 4 ¥4
N S KON B SR Rbo, ROCK JEi8AFs B éaaiiwz)'cm@faﬁm‘%w NLRP3, €31 ZHAT,
B3 &A/NRZ /3K RhoA, ROCK, NLRP3 B CD31 RikkFE
2.5 #7 %) RhoA/ROCK i# ¥ x+ DN v & § 41 &2 2 (12795, 3799, 2839, 4010, ¥ P<005) ;
ICAM-1, VCAM-1, IL-1B A& IL-18 % ik KP4 % 5 DN it FD 4/NUE4HZH ICAM-1, VCAM-1,
vy DL 2, HXTRLIMILL, DN 4/NRIE4HE ICAM- IL-1 B MIL-18 Fihiib, 22 5 BA g X ( =12.62,
1, VCAM-1, IL-1B K IL-18 FEikthn, 2Z=5EAS 20.55, 1892, 39.68, ¥J P<0.05) .

x2 &4HMNR ICAM1, VCAMI, IL-1B F IL-8 RiEKTE (xts)
e pagiceil DN 4 FD 4 F P
ICAM-1 1.00+0.00 3.94+024 215030 1349 <0.001
VCAM-1 1.00£0.00 361£0.16 174 £0.15 335.3 <0.001
IL-1B 1.00+0.00 451028 235022 2315 <0.001

IL-18 1.00+0.00 5.60£0.24 252+0.11 699.2 <0.001
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3 iTig

DN JEWEIRIR R WL AE 2 —, T HE SR
FRERRLED, BIHFTNIE, WA TR A RAIAIT
) IARIITE R IR, RIERN . P91 diffifET .
FIE . ST 8 P 5 I 7 % 2 5 DN i 1
B /BRI Bz AR AT 7E DN ) & AR LR S b 28 56
B, WIFE R, GPRS6 il i85 5/ INeR N B 5 sl
e a2t DN i 1, R 45 R, DN
/NI T ReEAR R & . BUN & SCr B S 38 m,
B/ NBREERE, B/ INBRI B2 3505 R F- CD31 5 vWF
Tk G, XGRS, SRR BIRIENT Y
Iy . RhoA/ROCK {553 [H57F DN [ & Jig it %5
FAEH ", SHU % P58 R, il RAGE/RhoA/
ROCK 3 [t 1T 2 3 P K2 Dy REFR AT A 40, AT HEZ%
DN 4 i#F &, RAO %5 " BF 5% 4 7R, RhoA/ROCK
55 DN /INUEZNER PN B2 A 8B 23T 2R IR IS A 20
MR R . NLRP3 RIERA FHI4IMIEET-2 5 DN
bR U SR T A G R R M T2 5 DN i
2. CHEN % P 55 %, i AMPK/NLRP3 i
T IRBI R R  B /NER DS Bz i3, HAT, T RhoA/
ROCK/NLRP3 i % /& 75 2 5 DN B /NER N R 461403 38
&, KRUWARIE. ICAM-1, VCAM-1 &5 N Kz D figfi
Bk AR I 7 B FRATIFSE s, DN/NRUE 4
2 RhoA/ROCK/NLRP3 3 B0, B 2H 2 BT
R S A MR- B i, X $RFRAT] RhoA/ROCK/
NLRP3 il SN T- 5 5 DN /U 50t
T, SR EAARYE FHA LT 24k 59T

MO Z ST B, HEEZAAEA DN BT M)
BRI TR EA $AL, U P2 A= i P
EYIHRFAYVERR A FHLR R E P, S
B R R A NS, BAPREHN Y. ZHOU
A U R0, A4 Red nlailad N M40 st
DN 5 A SIS, SUL % P sk, AS et
Rg3 1] Tl DN H g4 M 4EAb i A= rbns . Sk
1M, KT ASEA Re3 J& 15l J## RhoA/ROCK/
NLRP3 i 25 DN B /NN S a5 7, A
B, AW ER, ASRB Re3 ndsE DN /M
B OhEfehr SN G T CD31 5 vWF, 22 /)N
BREEFGFT, I F I RhoA/ROCK/NLRP3 JEFEA 3
YREAET, FRICE SRR T R R 5 i

i b TR, NS Rgd vl i F i RhoA/
ROCK/NLRP3 /- Al A2 T30 %, 2% DN /MR
B /NER N 2 B0, K NS 24T Re3 7E DN I TRl
ERRYT SRR I BISAKYE S SC B SRl . SR, ASHF
7% HE459% T RhoA/ROCK/NLRP3 (9725 4k, il =
HoAt o7 B A BE, X AS A Rg3 %F DN )
T ML TG 25 2 RN Ao A T30 . EAT,

ABFFALEL X NS Rg3 I —Fh AL 54,
B DD IS TIZAIST, Rt — IR
SE k-
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