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[(FZE] BR HITASEIT RbLXIRHE (KD ) /NRASTRGEAR SIS ( CAL ) (IETTAE I 55 1 -
FiE ¥ BALB/C/NERBHAL A A0 HRAL . BERIZL | BRI DCARAL . AZ 21T Rbl L4 (50 merkg ) Al 7l it
2 (100 mgrkg ) , FHEH 12 H o BRXSRRZH S0 0 FLA A 20 35 5R% FH IR T I s 5 10% 4 I3 10 2 VA 7 i A
Fuf FIDCARZL . Rb 1 I e 4 0 3 300 o 2 A 0 AR 3 55 45 T AR 25 0T B 20 do D3 ARG — e e (SR AR Bl ik
MR ELISA JEAGI A2/ B TS AR S ik A 21 I R A8 T - (TNF-a0) . F4IEAN2 (IL) -6
FIL-1B A AHOCHAE I F5 Western blot 346 I 45 41 /N BRURER 2 ik 20 2 bl 42 A W {5 538 5 ( AMPK/mTOR ) Al
FALRIAE i@ % (PIBK/AKT ) MHCR AR RIRKT-. SR WY R85 R Rn, SHRAAML, =il
Rb1 B &% T CAL /NSRBI REREIE | PSS/ | 2T 2 T 800 PN Bz 20 e TR A5E IR o RS AL L, A
HIZH . Rb1 R /N BULTE SOER S K TNF-a., 1L-6 F1 IL-1B ZKCEH 238N ( P<0.05) 5 FRIZH /N
FEIRBI Pk ZH L1 P-AMPK/AMPK . P-mTOR/mTOR I P-P70S6/P70S6 3¢ 1k 7K V-4 i 1M ( P<0.05 ) 5 i AIZ
INERGEERIR B IR ZH 2R P P-PI3K/PI3K . P-AKT/AKT 1 P-GSK-3B/GSK-3p 357K V44 B E T (P<0.05) , FlfER
ALY, BT EIPCARZE . Rb1 5 70 ik 20 /N BRI B2 AR B Ik 4 b TNF-a, IL-6 F1 IL-1B 7K P34 i 35 N F ( P<0.05 ) 5
Rb1 L. @4/ BER 3k 41 41 d P-AMPK/AMPK . P-mTOR/mTOR # P-P70S6/P70S86 323k 7K -1 tib 3 F
(P<0.05) , HFAFEAEZ BIAFEERBYE (P<0.05) 5 Rbl ARFEA/NREEIR sk 2 P-PI3K/PI3K ik
IKE-EFIG 2 X (P>0.05) , P-AKT/AKT il P-GSK-3p/GSK-38 FEik K F-44H1 ( P<0.05) , 1ii Rbl f&7&
2 13k 3 PR A R K R N (P<0.05) o Al Rb1 IRFIEAIAAEL, BT w] PCARLL A Rb1 @50 4/ B
75 B TR S KLU TNF-a, 11L-6 F1 IL-1B K348 35 F % (P<0.05) 5 Rbl =il m 411 P-PI3K/PI3K 1 P-AKT/
AKT E KK BEE (P<0.05) o &8 AZSRH Rbl al AR08 KD /N CAL, 7305 Rb1 5]
A, FAEHIHLHITT G5 W P94 A WS 558 % AMPK/mTOR/P70S6 ] CAL 484, [6] I 42 b kS =

i PI3K/AKT/GSK-3p K HE R4 AR Bk P Bz SRR AE )2 T M G
[ MEL/RILRIZE, 2020, 22 (9) : 1034-1040]
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Value of ginsenoside Rb1 in alleviating coronary artery lesion in a mouse model of
Kawasaki disease

QI Shuang-Hui, XIAO Feng, WEI Bing, QIN Can. Department of Neonatology, General Hospital of Northern Theater
Command, Shenyang 110016, China (Wei B, Email: weib71(@sina.com)

Abstract: Objective To study the effect and related signaling pathways of ginsenoside Rbl in the treatment of
coronary artery lesion (CAL) in a mouse model of Kawasaki disease (KD). Methods BALB/c mice were randomly
divided into a control group, a model group, an aspirin group, a low-dose ginsenoside Rbl group (50 mg/kg), and a
high-dose ginsenoside Rb1 group (100 mg/kg), with 12 mice in each group. All mice except those in the control group
were given intermittent intraperitoneal injection of 10% bovine serum albumin to establish a mouse model of KD. The
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mice in the aspirin group, the low-dose ginsenoside Rbl group, and the high-dose ginsenoside Rbl group were given
the corresponding drug by gavage for 20 days after modeling. Hematoxylin and eosin staining was used to observe the
pathological changes of coronary artery tissue. ELISA was used to measure the levels of the inflammatory cytokines
tumor necrosis factor-o. (TNF-a), interleukin-6 (IL-6), and interleukin-1p (IL-1pB) in serum and coronary artery tissue.
Western blot was used to measure the relative expression levels of proteins involved in the regulation of the AMPK/
mTOR autophagy signaling pathway and the PI3K/Akt oxidative stress signaling pathway in coronary artery tissue.
Results
ginsenoside Rb1 group had significant improvement in the symptoms of vascular wall thickening, intimal edema, fiber

The observation of pathological sections showed that compared with the model group, the high-dose

rupture, and inflammatory infiltration of endothelial cells. Compared with the control group, the model and low-dose
ginsenoside Rb1 groups had significant increases in the levels of TNF-a, IL-6, and IL-1p in serum and coronary artery
tissue (P<0.05); the model group had significant increases in the expression levels of P-AMPK/AMPK, P-mTOR/mTOR,
and P-P70S6/P70S6 in coronary artery tissue (P<0.05) and significant reductions in the expression levels of P-PI3K/
PI3K, P-AKT/AKT, and P-GSK-33/GSK-3f in coronary artery tissue (P<0.05). Compared with the model group, the
aspirin group and the high-dose ginsenoside Rbl group had significant reductions in the levels of TNF-a, IL-6, and
IL-1B (P<0.05); the low- and high-dose ginsenoside Rb1 groups had significant reductions in the expression levels of
P-AMPK/AMPK, P-mTOR/mTOR, and P-P70S6/P70S6 (P<0.05) in a dose-dependent manner between the two groups
(P<0.05); the low-dose ginsenoside Rb1 group had no significant change in the expression level of P-PI3K/PI3K (P>0.05)
and had significant increases in the expression levels of P-AKT/AKT and P-GSK-33/GSK-3B (P<0.05), while the high-
dose ginsenoside Rb1 group had significant increases in the relative protein expression levels of the above three proteins
(P<0.05). Compared with the low-dose ginsenoside Rb1 group, the aspirin group and the high-dose ginsenoside Rbl
group had significant reductions in the levels of TNF-a, IL-6, and IL-1p (P<0.05); the high-dose ginsenoside Rb1 group
had significant increases in the expression levels of P-PI3K/PI3K and P-AKT/AKT (P<0.05). Conclusions Ginsenoside
Rb1 can effectively alleviate CAL in a mouse model of KD in a dose-dependent manner, possibly by regulating the
AMPK/mTOR/P70S6 autophagy signaling pathway to inhibit CAL inflammation and regulating the PI3K/AKT/GSK-
3 oxidative stress signaling pathway to exert a biological activity of protection against coronary artery endothelial cell
injury. [Chin J Contemp Pediatr, 2020, 22(9): 1034-1040]
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JIIEE ( Kawasaki disease, KD ) f&2—ff etk &
vk A B et g g%, DArboN i A I H R 30
AR B, R0 M X T AR R R A
Rl 5 2 LU BAILY, Sk silkdifi ( coronary
artery lesion, CAL ) A7 KD O E I R E, HI
AR FIRRUE J2 I P B A0 B A 40405 B ) R
B 2o I REIE s, IV 28 B ) DE AR S 24 B
1697, A 15% 247 KD L&A CAL™Y, KD i
PR B R AL i ANV AE L E i 32 AR TP R
SR B P LM AR A R I REZR AL AR LA
P R AR AR S bk P Bz 440 45 4 RN R S
e, ST R A KD L CAL I RER R

A A NS BAF Rbl @it 215 Fi& a8 40
JEL A R OR AR 33k, IERLIA SE S bt i
B G AT e (T Rb1 5 KD /)l
RUFA SCI 1) SCERAR TEAAT 14, HLBCA I S CAL
TRl A5 Sl Lo 2, 25T R CAL
SENE RGP 15 A A7 OC T, PR i B Ak
Ik g ST R R A K, ATA B TR KD
AL CAL Wy &S HERR R T AL o MR H PRI 45

I ( AMPK ) {5538 B R 1 W) 20 B 1
HAH SR By 2R DL e B WA A W2 75 A4
B I AE AR . ELARR I AMPK AT LD
HIFF L sh P TR Z A (mTOR ) WK
T, DA TG 200 B W 205 I 0 o) AR E o 1T Ml g T
ULEE -3 e (PI3K ) / A B (AKT) &4
AL O B T 22 L, TR ARIRES Y
PI3K, T [A] 0 R Ak H T i OCEERW 9 AKT, 17
Wi IEA IS 3B ( GSK-3B ) & AKT Rl F 24k
NHFZ—. FEZPHL AT, BRIk GSK-3p
(P-GSK-3B ) /KRG, W1k GSK-3B nf Lk —
A VRTE AR T AR DGR U, S BN
YA T S g T {H PISK/AKT {553 i
P4 GSK-38, 7E KD £f CAL PN Jz 41 i 1= ip & 15
RAEAMHIRON , A WARE

BT NS RAT Rbl BAAHUN B 41 405 1 %
PR, ASEESR A A (BSA) VR e
S, X /NERIEAT KD ff CAL i 455 1520 g%
Rbl ARIZ 25714 T, KD £F CAL JAE MM &
FIRAKE I M . B 2L 4R Rb1 AT A5 43 591 1 45
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AMPK/mTOR F1 PI3K/AKT {55 f&AH R A 103634
K, H KD iR S Bk e o B di a4, 2T 5%
fit CAL, “MHFE Rbl Blii6 KD £ CAL 3R sud BLnt

1 HESH®

1.1 FENFESHF

MS105DU HLF 731 KF (FE[E Mettler Toledo
INEEAE BT ), Mdel-680 1 £ T RERE bR ( 3£
Bio-Rad A7l ) o MR IRIEA F -a (TNF-a) |
HAIAZE (IL) -6 A1 IL-18 IRXF &30 [ L i
AR AT IR E], AT T8 Western blot [
YA B 32 [E Cell Signaling Technology 2y F], A
Z AT Rl AnifEdh (BTitsr= 98% ) . BSA (4l
&= 98%, LA 0.9% SAENE WA i R B A 10%
BSA W, FATIER) B A KiE X CEDHAR
FBRAH],
1.2 R EIIRED

I P 5~6 JE # BALB/C /N Bl (16~25g) T
H W 25 B R 2z sl S g oty (il VR AT IR
SYPU-IACUC-C2018-10-29-101, Jii & & ¥ ik 5 -
211002300036004 ) , fAFFREE: 22+2°C, BJE:
45%~55%, 12 h WIREGAE R o JE NP SR 7 d ),
P/ NEBENL S 5 2H (n=12) . XJRRZH . BB |
B HEDTARZH . AZ A Rbl RFHE2H (50 me/kg)
A i 4l (100 mg/kg ) o Bl &) DC AR A0 N 2 2
 Rb1 22 9IIE T 0.5% CMC-Na /KW, il H
REW, &M, &% WA SCHRE A 20 4
T EIFEEE 1. 3. 5, 9. 11 d [8] Wik kA7 i
BE, BRI L 0.1 mL 0.9% SALSHYA W 110 g 14
FEHATIE RSN, Ay 4 413¥L) 10% BSA 0.9%
SALENA T, TR IR 0.1 mL/10 g 1A 5 A7 8 5
Sfo 512 K, Wt EBse lUE 15 1 RITS,
Xof BTN A 21 43 3 AH AR BRI 0.5% CMC-Na
IR RVE T HAY 3 28 43 it L R i £ A B ]
T Ak CMC-Na ¥ 2 W ( I 3 d 455 mg/kg, J5 17d
45.5 mg/kg ) . Rb1 I & Fl 5 7] i CMC-Na JR &
WHER, 1d/ R, JLEREEREE 20d, R R
SR AT /INER, TUE A T SR A TR AR o
1.3 tHmiliE

WINEE WG, HARALEER 6 /N IEFTHR
BRI, & T -80°CIRAE LA TAE LT A I
FR HAx 6 /N 4% /KA SRR (0.1 mL/10 g

RE ) |, RIGHFATHE, B e LA ST AR IR 0.9%
FALEMIAIR 20 mL ZEHEFR KA A TN ERLOR
Ib, PO E A —AS/ NI R T8
MiJ5 LA 4% 2 WS 20 mL 5 [FRER R, LIGH
PRFE 5 KBRS IR, S8R5 BUEAR 2 ik &
T 4% 2R, SRE, DUHTHIELZY
IR .
1.4 ALAREFYHFMNE
AN AR S K S ARAFAE & 0.1 mol/L
WEmRZE P ( pH 7.2 ) Y 4% Z R HIEER 48 h, K
AN U, RGN - 20 (HE) Y,
FrA YL BIfE s AR T gk
1.5 RIERTFKENE
K FH ELISA 4G 4% 25 /)N BR it 335 A0 e {k 30 ik
ZHZ1H TNF-00, IL-6 F1 IL-1B S50 5EAH I 1K,
FHBEATASGI 22 2L E B
1.6 Western blot #&l| & B Ri%x
K Western blot 15 0 4% 2H /)N B et R 8l ik
ZH 41 AMPK, mTOR. PI3K. AKT Fl GSK-3f 4§
A RIR AT, S 4/ RGER Sk 20
BRI 590 1) A R A, B v
BCA & (s i) il o g /N U B 46 it Ak
PR B R FURE AL HETT SDS-PAGE BEfC LIk, 25
NC AT I BURIE & BORE BSECE AE 5% il
Wk 2 b, I—$H0 AMPK FIBE R L AMPK
(P-AMPK ) (1:1000) . mTOR F1#% 2 £ mTOR
(P-mTOR) (1:1000) . WA p70 S6 2 11
(P70S6 ) FIEEfR{L P70S6 (P-P70S6) (1:1000) .
PI3K FI#§% 1k PI3K (P-PI3K) (1:1000) . AKT
M2 b AKT (P-AKT) (1:1000) . GSK-3p F/
W M2 1k GSK-3B (P-GSK-3p) (1:1000) . B-actin
(1:1000) , FR FFREEMF2h 5, 4CHEF T
W (Z/DIEF 12h) o B PI3K Al P-PI3K Iy H &[5
Abcam AL, HA—Hi1 FH 5 H Cell Signaling
Technology A Fl . —HUEEEUEIR, X5 =R TF
P, TR A A P AR IO Y SE BT 1eG 3T
(1:3000) B¥F 1.5h, i X LR B E~LER
KB TEP ISR, AT 3 o [ Image
Pro Plus 6.0 8K {Fi#E47 10D {Ho3Hr, HEFSHEA
KPS
1.7 FitFESHR
K H GraphPad Prism 6.0 #{4F% G #4740
SEOYHT, TR TORER I + ArifEZE (R s ) o,

1036 -



F2EFE W
2020 4F- 9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.9
Sep. 2020

Z A B BRI R 7 22000, 2 IR 7 L 3%
KH Tukey 15 P<0.05 HEFAGFIT2HE L,

2 #R

2.1 ASEH Rb1 Xt KD /IMNE BRIk ERRE
RAHI R

41 KD BRI e R 30 Ik i 4 2UB 5 A8 4k
T HE Y g, Xk IR eb R s ik o i 52 4%

E1 AZE#H Rb1 3t KD/NREIRENBKBRFISHIZM(HE Y, x 400)

NI HES B ST, IR . BB ZH Bl ok P iRAT
TEWT K 38 B R AR, A — B 5 A 1Y)
ANBESR, B AR HES LEBCERTL, USRS ATR
/NS, JE A R PR EE . Rbl ARG 20
MY, AE—E R B T Sh K A IR,
PR B A0 A0 0 A 2 23 S i, T g AR R 2 A 1Y
JEIEADEHT . SeRE, HEIEAY M BEIEA L, i
R PkBivfFE) w2, WA 1.

E

A: XA, TR BN O e 4

BRSNS, MRIE; B BOZE, MAFEEGIE, A —SeE S A NRES, NIRRT SRR, B
A HES L RGERL, MU B i Nasi, SR R VEAARIRE s C: BTRIDCARAL, I REEIEACIKAT , TN BB FIR I
BLIE AR, BRI, AR EECE D R AR, SR IEAR RIS ], PR, A it
FIARIMEAR: E: Rb1 sfleE, SR INE BRI, NIIEAOLN | 588, AIRHNECE, LPAEmREN UG8 05 2% .

22 AZEH Rol XEH/NRIMEREIRKBEKE
20 R S K AE B F RO R

At LA A EE, ARRIZH . Rb1 IR & 4/ B
M35 Bk sh k41 21 h TNF-a, IL-1p Fil IL-6 7K°F-
BIRER I (P<0.05) 5 FABIAAH I, B DL
MR, Rb1 e 551 f 41 /0N B s S et AR 3 ik 4 21
TNF-a, IL-1f 1 IL-6 7K-F¥ 2 R (P<0.05)

F1 BAHNRMFERBRSIPKELZL R TNF-o, IL-18 0 IL-6 7K LLE

A Rb1 IR ALAH EE, Bl A DEARZE AT Rb1 5 7 i
2 /N BRIl ¥ B e IR B ik 20 20 TNF-o0, TL-1B F11
I1L-6 /K -3 5 2 T R (P<0.05) 5 B &) PLkgH
FHEE, Rb1 = 0 a2 410N BRI B etk gl ik 20 2
TNF-o, IL-1B 7K, DLRGEAR B ik 41 21 rh 1L-6 7K
V2R TG 2R L, BRI gLk
F(P>0.05) o WA 1,

(x+s, pg/mL, n=6)

5 TNF-a IL-1B IL-6
ML AR E ik iR} AR Z ik IR} ARk
pogjisEc| 85.4+0.7 869+ 1.8 75.6 1.6 81.1+1.5 64.5+3.0 65.4+34
FEEFILH 94.1 = 1.5" 96.0 = 3.6' 81.8 £2.6" 87.4+ 1.7 97.9+3.0" 97.4£7.4"
] ] DCARZH 79.0 = 4.0" 80.9 +0.9" 74.8 +1.0" 75.5+2.0" 732+ 1.1" 742+ 1.4"
Rb1 IG5 2 92.1 +3.3" 90.2 +3.9% 82.7 +2.0™ 85.9+ 1.6 92.3 + 1.9 91.3 +3.8"
Rb1 =74l 88.5+ 1.6" 85.4 +0.7" 75.8 +3.8"™ 79.6 = 1.0 83.7 + 4.8"" 79.2 +2.7"
F 1t 110.478 68.379 39.683 51.623 55.227 92.706
P1E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
W a /mSXIRAIEAS, P<0.05; bR SHIRIZIHEE, P<0.05; c /nSFTRICARAL LA, P<0.05; d7n5 Rbl RIS 41 AL, P<0.05,
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23 ASEH Rb1 MEZFHNMREBRNIKEAR DB
M8 5% & B 7K F R R0
X REZH AR Eb, B8 21 19 P-AMPK/AMPK |

P-mTOR/mTOR #1 P-P70S6/P70S6 % ik /K ¥ ] &
B (P<0.05) ; Rbl /& 7 & 4H 7 P-AMPK/
AMPK Fl P-mTOR/mTOR % ik 7K F ¥ & % F %

(P<0.05) , P-P70S6/P70S6 % ik /K24 % 4 i
SRS (P>0.05) o FIERIHAHLL, Rb1 AR, &l
HH4H ) P-AMPK/AMPK ., P-mTOR/mTOR #i1 P-P70S6/
P70S6 FRik/KF-H B #E T (P<0.05) o F1Rb1 X
I HE 2 AH L, Rb1 77 i 26 7Y P-AMPK/AMPK
P-mTOR/mTOR F1 P-P70S6/P70S6 3 ik 7K 314 i &
TR (P<0.05) . WL3k2, K2,

Fx2 BANRBIRFKEALH AMPK, mTOR #A

P70S6 EBEMAX RILLLE (x5, n=6)

251 P-AMPK/AMPK P-mTOR/mTOR P-P70S6/P70S6
FFIELH 1.000 £ 0.031  1.000 +0.023 1.00 £ 0.08
AL 1.299 +0.054" 1.637+0.096"  1.95+0.04"
Rb1 EHI4H 0942 £0.020°  1.093+0.023"° 153 +0.13"
Rbl AL 0.687 +0.036™ 0.711 +0.035™™  1.24 +0.06"

F 1Y 18.353 58258 81.541

P{H <0.001 <0.001 <0.001

T [AMPK] R TFRREOE 2 FUBEE s [mTOR] WL 309 75 n 2
ZHLE M ; [P70S6] AZHHA p70 S6 K AT . a 8 5% B4 Hoss,

P<0.05; bR SEBLILE, P<0.05; c x5 Rbl G4 HEAL,
P<0.05,

P-AMPK

AMPK

[
— v S wwww mTOR
P-P7086
P7086

B-actin

2 Western blot i%#& il & H/NFR B X 3 Bk B 1+ <
EAMEMFIETLERE 1. 0EA; 2. BRI, 3. Rbl
{5725 4. Rbl B4,

24 ASEHRb1 WFKANREBRINKALASTR
AvEtiEE A= & a:nAl
FXF RE ZH AH He, A A 4H 1Y) P-PI3K/PI3K

P-AKT/AKT F1 P-GSK-3p/GSK-3p & ik /K F i & F
% (P<0.05) o FIBIRUZHAH EL, Rbl fIKF] & 4109
P-PI3K/PI3K Fik /K- 22 7 T4 1251 L(P>0.05 ),
Ifii P-AKT/AKT F P-GSK-3p/GSK-3p ik /K V- i 3
B4 (P<0.05) 5 Rbl & 71 5t 41 1) P-PI3K/PI3K
P-AKT/AKT HI P-GSK-3B/GSK-3p 3¢ ik /K - i
i (P<0.05) . A1 Rb1 {74 AH H, Rbl &
1) 5 20 ) P-PI3K/PI3K £l P-AKT/AKT 3 35 7K -1
B FHEIN (P<0.05) , 1 P-GSK-3B/GSK-3B Fiksk
FESTGITFEY (P>0.05) ., W3, K3,

x3 VANMRBRBKAL T PISK, AKT F1 GSK-3p

EARMEMTRIELE  (xxs, n=6)
P-GSK-3p/
ZH B 5 5
215 P-PI3K/PI3K  P-AKT/AKT GSK-3p
poyi el 1.001 = 0.054 1.00+0.08  1.000 = 0.023
R 0.843 £0.066"  0.39+0.07° 0.534 + 0.045"

Rbl LKA 0.879 £0.046"  0.84+0.03*" 0.967 +0.027"
Rbl EFHEL 1.303 £0.024"°  0.91+0.04" 0.967 +0.046"

F{H 58.368 82.771 16.030
P1A <0.001 <0.001 <0.001

: [PI3K] WEARELEE -3 Wi ; [AKT] & 08 B; [GSK-3p]
BEIEA B 3B a /R SRR HLHR, P<0.05; b /s SR g,
P<0.05; ¢ 7~5 Rbl {54l [big, P<0.05.

P-PI3K
PI3K
P-AKT
AKT
P-GSK-3B
GSK-3p

B-actin

& 3 Western blot i% 4 il & £ /) BR 78 1K 30 ik 4L Bz
MAEXEOENRIETERE 1 XY 20 kR,
3: Rbl fik7&E=4l; 4: Rbl &4,

Y24 [E N AN M JC 58— 0 KD sl 445 80 48y
P P I KD fF CAL WU RIE R B ™, &
F R ERRFET A " H 10% BSA U #ik
TE 55 SN 45 4 S o E R I R B Oy vk, AR
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SIS HEBUN R S sh Y, % & BN B G
R IRIME, T AR ] W IE s 1 5 109% BSA 0.9%
SALE W, 1E S KD /N BB CAL Ay 5
FBro A R FH DT AR R ) 1) 7 3k 2 ek 3
K ZH SO BR2F R AT, AP ATRA Tl i HE Y (o 2¢
), KD BRI /N ERUEER Sl Ik P Bz 42 o8 &
K/, AIRFEMFNBEEG:, PR S
UK, A 5] o Aa i /N B, TR LA R 1
AR, X5 #ESE P HE R EE KD AR
FEOAR 25 SR — 2, R BIARIT ST i 1 A K
il & 7 KD /NRASEAL, A S0 Y 15 455 ) 2R ik
50%, e T IR SCERIGE SRR D% (24% )
eI 55 47 1N B el IR sl Bk A 22549 kB RO
SR, NP AIMIE R BT I ) G s I B B R TRl K
2t NS RBAF Rbl TG, R sh ks 5 a9 i 4
RESLARG R, IR G 6, W e
%, AR MR E %M, R Rbl A
H RIFHIZEf# KD £F CAL VB,

A SCHRHGE KD 2B, TNF-o, THE.
IL-1. TL-6 F TL-17a 25 4 5 A 7 i 3 39 25201
IL-1 SZARFE BRI AT LAl /N BROK 2 ik 8 9 5k i
SR kR BT A P TL-1B 8 T IL-1 R
T, R EL KD 2 R AR I TL-1B FRakoK
S T P ARSEER G T A5 2N BRI 3 AN e
ARBNPKLH LR TNF-o, IL-6 F1 IL-1P 45 32 B2 480 [l
FEmES, AR, BRI Rbl K=
2 /N BRI 37 B2 el R 3h ik 41 41 3 F 4 0 IR - 7K
Py B AL K Rb1 KGR AR e, BT
FIDCARZL . Rb1 @Rl 3 Fl 90 hE Rl Tk P-4 B
F W PR DCARZL AN Rb1 &5 ) R4 13k 3 Rh
it T K i 2 S G2 E S, HiEE)
XTRRZA Ko 4 IR ATTHE T TNF-o0, 1L-6 1 IL-1PB
25 KD ff CAL R¥E XN, Rbl &7 5 Al fE i o
VTS G 3 5 7 -5 R O 20 Bt BR F B o i, R A el
ARBIKALSAE, Il KD £ CAL K

AMPK {55538 P AH OC 2 Y 2R 38 52 il 5 4 i
(R SN B AR5 A BN S BAT Rbl A TE
AMPK {5 538 B ORA-F T, D0 LA e PR ke it
B G RM RAER G Y. FRATAE A Rb1 7T e
AMPK {55 538 B HRA T, S50 A0 6L DA 7 52 1
A5 PN R 40 AR O 25 1Y 3R K ) DO

KD R Bl K P9 52 20 B 1 R AR . AR S B AS T
S/ N Rk Bl k4 21 P-AMPK/AMPK , P-mTOR/
mTOR F1 P-P70S6/P70S6 ik /K-, FXfHEZHAH L,
FEAUZH (1) 3 2R (AT R IR K-35 e 238
BRUZHAR L, Rb1AK, @RIy 3 Fhas A AR
KO 3 R R, H 2 A4 2 A F AR
FivE. B UEAEI, Rb1 R Rl AR A AMPK 15
T A L F WA DGR A R IAOKOE, i
A 40 A [ e, #096 CAL RAE. X 7E KD
¥ CAL W A E 2R

KD £ CAL 48 4E S 1 A3 38 7 G 25 S 3 A Ak
PN KA, BIRE AR FRE ST . AR AT
TR, PI3K 5 E A R 38 DA 5 B SR ST
PI3K/AKT 15 53 1% 1] LA 4 GSK-3B AU iR 1k 7K
-, KAV E AN A A T A M
A S B84 T 4% 4 /N BRI B0 ik 41 21 e P-PI3KY
PI3K . P-AKT/AKT 1 P-GSK-3B/GSK-3p Fik/KF-,
FOGE R L AR L, AR AL 1Y) 3 2R AR X ik KR
R FITRIHAR G, Rb1 AR 4HAY P-PI3K/
PI3K F£ik/K 223 TG0 24 L, P-AKT/AKT Fl
P-GSK-3B/GSK-3p FRik/K-F- 3G, 1 Rb1 =7
Y 3 AR A A K R, 2
$2 7R BRI 24 %) P-PI3K/PI3K Fl P-AKT/AKT 7K °F- %)
BT, ST T GSK-3p B LK
e, AESEN AU T, N CAL, {HZ: Rbl &
FET, SHEAA A, P-PI3K/PI3K Fl P-AKT/
AKT BY7KF44 5 2 1, Bl T iiE R P-GSK-3p/
GSK-3B 7K -t i 100, GSK-3p I 7K -2 24
i, PRI ASZ A B A e TR T, PR FRAT T
Rb1 A] JA#5 PI3K/AKT/GSK-3B {5 53 f% AH & 8 1
(I8, S R WA SR -, ALY
F 40 T A S 5 1 AR s T, DT X e
PRSI IK PN 7 20 B T S A R R

28 FRTR, AR L)L KD £ CAL 29 N T4k,
WIARSTE NS AT Rb1 A BE M IR %0 40 g 1 1
1A AR B R A I 17 T AR AR R A T |
I M55 5 2558 B2 KD ff: CAL, H
Rb1 A AEIG T KD £ CAL 259824t T 54 =
%o (ALY P A5 3 % 2 (R e S AR A AR
FH, Rb1 X} KD £ CAL # YJ (I A/E FHALE A A 75
— T,

-1039-



F2EFE W
2020 4F-9 H

P E S RILFEE

Chin J Contemp Pediatr

Vol.22 No.9
Sep. 2020

[10]

[11]

[12]

[13]

[14]

[17]

(18]

[19]

(& % X ]

B, ERRE MRS | 45 1R UL RSl likops 22
B e B 3 4307 0], P DS ACLRRAR K L 2012, 14(12): 938-
941.

S L B, KR, AR L R I AR Sl ko 22 Y i
PRAEEL [J]. HEPYOILBAE | 2010, 12(3): 228-230.
AR L AN . R IR S PR ER AR 1T BN )RR 1 29R
HEJE [J]. I 2 AOLERA | 2009, 11(4): 318-321.
TRUTEE, CTENEE , A2 A NI P ARER AR R R T ARG
SR £ LA ER A S AL AR IS RE ARSI [J]. T 24400
B4R L 2011, 13(12): 966-969.
R . R TR Sl ko A2 5 P B K g
ﬂmu , 2003, 5(2): 177-179.
X, Eill, s, 4 LR T & bR 3 kil &
B FE B 2 400 (0], S AR LRNAREE | 2015, 17(9): 927-
931.
Wl . S5, BRI L S N [R)REIRRAE PR R
TP Meta 234 [J]. AP ERSAOULBIERGS L 2011, 13(8): 638-
643.
&, BAELE, KB, 45 . AS B H Rbl BGEARGIEI74%
BAEK BT SERE SO LTS [T]. ThAE2Y |, 2015, 46(14):
2104-2110.
JEIMG , Sk, B R, A5 AZIEH Rb1 ] NF-«B p65
NPT E=R AR CE AR &) Ik S =AML UIPN
2 (EFRREAR ), 2018, 39(6): 835-843.
2R, XU . A S A Rb1 XA A S5 4 e 4 g
TEIRZM [J]. I RO AR 2475 | 2005, 21(12): 728-730.
ol L 7 j'u':fﬁ@ CXERE 5 NS Rb1 G Sint3/S0D2
SR % o W R B DK A B At 5 (0], T LR
e (BE2ARAAR ), 2019, 40(3): 329-336.
apm, B, EEIL, . ASBH Rl MR /NG
SEERIBWESE (0] T 252541 . 2017, 45(6): 40-44.
Rowley AH, Shulman ST. Pathogenesis and management of
Kawasaki disease[J]. Expert Rev Anti Infect Ther, 2010, 8(2):
197-203.
Qing L, Fu J, Wu P, et al. Metformin induces the M2
macrophage polarization to accelerate the wound healing via
regulating AMPK/mTOR/NLRP3 inflammasome singling
pathway[J]. Am J Transl Res, 2019, 11(2): 655-668.
Doble BW, Woodgett JR. GSK-3: tricks of the trade for a multi-
tasking kinase[J]. J Cell Sci, 2003, 116(Pt 7): 1175-1186.
Kaytor MD, Orr HT. The GSK3 beta signaling cascade and
neurodegenerative disease[J]. Curr Opin Neurobiol, 2002, 12(3):
275-278.
Wikas | EhE , 25 5% . PIBK/AKT/GSK-3B 15538 i 5.0 WL
T /PR T BT R A DG PRI ST (1], BR22ZR3A | 2015, 21(9):
1571-1574.
T, BRI ERA . Bk AT R BOLIR B kY ik
SCRHFST 7). PAEJLRME L 2003, 41(3): 227-228.
An X, Lv H, Tian J, et al. Role of the PTEN/PI3K/VEGF

R [J]. PG AUL

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

[32]

[33]

[34]

[33]

1040

pathway in the development of Kawasaki disease[J]. Exp Ther
Med, 2016, 11(4): 1318-1322.

Onouchi Z, Ikuta K, Nagamatsu K, et al. Coronary artery
aneurysms develop in weanling rabbits with serum sickness
but not in mature rabbits. An experimental model for Kawasaki
disease in humans[J]. Angiology, 1995, 46(8): 679-687.

iz, BUERH , BB . IR i Sl AR K kL
FEHERE [1]. BRI LRHFEZRE | 2007, 34(1): 64-66.

M, BONFS . JrdRis . IR bR Sk 4 1 3h PR BRI oY
VERE [J). BE2AI RIS . 2008, 25(1): 112-115.

FHEE . SO . JraRes . 45 iVl R HA R R T AE 4 e Sy
PR P ShAAA 1] TR AILRE | 2000, 11(10):
850-853.

M, BOMES , JraRds 5 /R i /MR AE B3R e ik
AR T B AR e sl A A rh AR A e B S (D). TR R
22010, 31(1): 32-35.

SR L Yé‘cﬁ[lzi ffr JURE g 58 L 2P 30 T-38 il
TL-13 7K R AR S (0] v B 24 LRRAE | 2018, 20(7):
543-548.

PN , ARG, SRatete , 25 )b B L2 M SRl 1 Th
ML AR T -9 B 7R Al Rl PR35 SC [0, rh i S AR LR
&, 2016, 18(8): 721-725.

Barranco C. Vasculitis syndromes: Kawasaki disease is IL-1p-
mediated[J]. Nat Rev Rheumatol, 2016, 12(12): 693.

Lee Y, Wakita D, Dagvadorj J, et al. IL-1 signaling is critically
required in stromal cells in Kawasaki disease vasculitis mouse
model: role of both IL-1a and IL-1B[J]. Arterioscler Thromb
Vasc Biol, 2015, 35(12): 2605-2616.

Alphonse MP, Duong TT, Shumitzu C, et al. Inositol-
triphosphate 3-kinase C mediates inflammasome activation and
treatment response in Kawasaki disease[J]. J Immunol, 2016,
197(9): 3481-3489.

Deretic V, Klionsky DJ. Autophagy and inflammation: a special
review issue[J]. Autophagy, 2018, 14(2): 179-180.

Ni N, Liu Q, Ren H, et al. Ginsenoside Rb1 protects rat neural
progenitor cells against oxidative injury[J]. Molecules, 2014,
19(3): 3012-3024.

Boln, #AAK, TE S R el kR 8 ) L 0 0 A5 Y
DIREMWETE [7]. th S FLRRRE | 2011, 13(5): 373-376.
LR BTN S oy R S b8 Y SR s g S =X <9 |
AR KA AR WS (0], B S AULRERGS | 2014,
16(4): 389-392.

Shan H, Zhang S, Wei X, et al. Protection of endothelial cells
against Ang II-induced impairment: involvement of both PPARa
and PPARY via PI3K/Akt pathway[J]. Clin Exp Hypertens,
2016, 38(7): 571-5717.

Xia G, Fan F, Liu M, et al. Aldehyde dehydrogenase 2 deficiency
blunts compensatory cardiac hypertrophy through modulating
Akt phosphorylation early after transverse aorta constriction in
mice[J]. Biochim Biophys Acta, 2016, 1862(9): 1587-1593.

(A3 JTi)



