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ET InsR/PI3K/Akt BB 50 A RIE S IE S AE MR/ AR K ELRY
{E AL
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W E: BW WAEEIE Corydalis saxicola SN RS Z BN R RAERNE . % SRR ERFHEFRSER
PUNR, GRS TAIELT 4 B, WEAE G LT IR S Z PN RSB IMPE (fasting blood glucose, FBG)- il
ESE . DJrPEfY R (oral glucose tolerance test, OGTT). &ifH[EEE (total cholesterol, TC). =Wt HH (triacylglycerol,
TG). FEfLIiEEE (glycosylated serum protein, GSP). 1% g H HH[EEE (low-density lipoprotein cholesterol, LDL-C).
R e B IBRE B (high-density lipoprotein cholesterol, HDL-C). J##Z. §H£Z (adiponectin/ ADPN, ADP/Acrp30) KA
B8 ISP 20 ;. F A Western blotting Ao I T 28 283 mh ol i s Bt X P AR 8- (phosphoenolpyruvate carboxykinase, PEPCK).
X LkHMEEEH O1 (Forkhead box protein O1, FoxO1). p-FoxOl. ¥# & BG4 EE-38 (glycogen synthase kinase-3, GSK-3pB)-
p-GSK-3B. S ZE /& (insulinreceptor, InsR). BEAEIENLEE-3-3BE (phosphatidylinositol-3-kinase, PI3K). p-PI3K. & A
i B (proteinkinase B, Akt). p-Akt H[ARIATEN . AR A F LI AT DUEE BRI S ZHPTIEL (P<<0.01), HEHEN
= (P<0.01), FHEMFEH TCH. TG. GSP. LDL-C. ##/KF (P<0.01), F+& HDL-C. ADP/Acrp30 /K (P<<0.05),
TEEFFREIE A (P<<0.01), B0 InsR/PI3K/Akt il (P<<0.05). #5180 I% i nl LA i M A5 5 10 /0N BRUBE &% AL,
FCAEFIBLHI T R 5305 InsR/PI3K/Akt JBHEH K.
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Mechanism of Corydalis saxicola total alkaloids on correcting glucose metabolism
disorder in high-fat fed mice based on InsR/PI3K/Akt signaling pathway

LIU Hong-min, WU Jie-jie, CHEN Huan, HAN Xue-ting, QIU Zhi-xia, HUANG Fang
Department of Traditional Chinese Medicine Pharmacology and Traditional Chinese Medicine, College of Traditional Chinese

Medicine, China Pharmaceutical University, Nanjing 210009, China

Abstract: Objective To study the effect and mechanism of Corydalis saxicola total alkaloids on insulin resistance (IR) mice.
Methods Mice were fed with high-fat diet to establish IR model. After IR model on mice was successfully established, C. saxicola
total alkaloids was given for four weeks. Effect of C. saxicola total alkaloids on fasting blood glucose (FBG), blood insulin (Ins), oral
glucose tolerance (OGTT), total cholesterol (TC), triglyceride (TG), glycosylated serum protein (GSP), low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), leptin, adiponectin (ADP/Acrp30) and liver glycogen levels were
detected. Western blotting was used to detect expressions of phosphoenolpyruvate kinase (PEPCK), Forkhead box protein O1 (FoxO1),
p-FoxOl, glycogen synthase kinase-3p (GSK-3p), p-GSK-3p, insulin receptor (InsR), phosphatidylinositol-3-kinase (PI3K), p-PI3K,
protein kinase B (Akt) and p-Akt in liver tissue. Results C. saxicola total alkaloids reduced insulin resistance index (P < 0.01),
improved oral glucose tolerance (P < 0.01), decreased levels of TC, TG, GSP, LDL-C and leptin in serum (P < 0.01), increased HDL-
C and ADP/Acrp30 levels (P < 0.05), promoted liver glycogen synthesis (P < 0.01) and activated InsR/PI3K/Akt pathway (P < 0.05).
Conclusion C. saxicola total alkaloids can significantly improve insulin resistance induced by high fat fed in mice, and its mechanism
may be related to the activation of InsR/PI3K/Akt pathway.
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BRES 4 KIETRIN,  HAFAE 2 g o AR AR U R AR S
SRAE, AT T BUBE S RGO S IR Y AR R
Sy ARG TN UL AN g s 2 25 ) Rl e 2 2 4
XSS Pk 5 2 1 BB A i 2 2 (A P T 6 %
HORURI R 802 B, TP A e UHERE /= JBR S R
IfgE DL IR 2R ELSE — RANIGIR R I, ©F KE
WFFC R, B S AP 2 AR SR R ML 2 —,
T T AREAHE RIS (1 R AR R SRR A Bl

HEENERB ZFEAETERAEY A AR E
Corydalis saxicola Bunting ) T4, EE =
Vi =R SNEEHLIX, J2—RRE B R 241,
HAEm, R, HE . K. (GEMRIEZY) id
WHABEHAWEE . IF LM ThRS), 5 35 S
JE R HE R EENEIERAL . DTSR A BE R
BEAA RIS P Pl PLREHEAERC, I
R TR 2t 2. maEstERr 4. fE. &=
PRZT I ZRE SR B ATAS WA SCURIE B, A5
VA S BRORT P S A A S g 17 P 9 EL AT B R )
VE B, {E @ I A T 2] 1E B 1 i aRA i
PR KA R R IR HR0E, R A T
TMBER B IEF K, s R E TSRS R
P N R RBETYN0, PR T A B8 % SN T S R AP
AR AR FBILED
1 #

1.1 B4

SPF Z it C57TBL/6 /NER 60 R, 6~8 Jii%,
PR 18~22 g, T HE MR IA R A
"], YFAES SCXK (F57) 2016-0010. sh¥iA7: T
o 2GR s G, IR 18~22 C,
R 55%~65%, HHIER. YOK. K&, &M
R 1 G, TR SIS, FTA s
TR 42 R SIZ 6 3 A B VR ) R U A AT
(e FRE LS 2020-12-001).

1.2 AR5

PR (FBERET 19.79%. #HRED
71 5.33%- EhFER/NEEDK 0.95%, b5 160801), HIFg
WA SR AR AL SRy (s
2008108) W H AL st EHIZEAF IR AR 60%=
HE B PR R ARDRE (b5 TP23400) IRAE XS R AaRE Gt

5 TP23402) I [ Bl ERS FEAR B A R AR &
JE[EEE (total cholesterol, TC) Mik& (#t5 F002-
1-1). =B H (triglycerides, TG) kA& (Hik
5 AL110-1-1). HELIIEE B (glycosylated serum
protein, GSP) #jfl& (5 A037-2-1). KHFENE
B [ IH [# B (low-density lipoprotein cholesterol, LDL-
O MzEidAeE GItS Al13-1-1). = EfREAHE
[/ Chigh-density lipoprotein cholesterol, HDL-C)
M2l G A112-1-1) Y06 [ 5wt @ -k
HAHRAR; FEEEGERETE IS BC0345)
WA AR ZEERHARA R NRBES R A
PG B 2 R A (S E-EL-M1382¢). /MNE &
B S B M B e R (S E-EL-M3008). /Is
BUIEHEZ (adiponecti/ADPN, ADP/Acrp30) Bt 4
PRI B 3k 77 5 (k'S E-EL-M0002¢) 404 [ 3:i)
FRERREEDRH I B IR A ] 5 B-actin Hifd (k5
AF701) il A e XA B R 350 ( phosphoenolpyruvate
carboxykinase, PEPCK) Hifk (#t*5 DF6770). il
BEJLIE-3-3 7% (phosphatidylin-ositol-3-kinase, PI3K)
PifE GIt'S AF6241). p-PI3K $ifk (L5 AF3241).
B AWM B (protein kinase B, Akt) ik (L5
AF6261). p-Akt itk (L5 AF0016). XKHES
O1 (Forkhead box protein O1, FoxO1) #ifk (it
AF6416). p-FoxO1 Fiifk (L5 AF3417). HERA K
PR 3B (glycogen synthase kinase-3p, GSK-3B) #i
& (b5 AF5016). p-GSK-3B ¥ifk (L5 AF2016)
B E Affinity Aw);  ILESTRZHT ('S ZI2020-
R). BCA H BN ERGH&E (5 P0010S) #
H BB S REVEAARAF; ECL {2 K6H
R R & (S 36208ES76) 4 H _E =44
BHEARAH
1.3 {435

5415R Y SR AR E 0L (ZEE Eppendorf 2
A]); PB303-N RUH 7 KF (fE[E Mettler Toledo 2
7]); MULTSKAN Sky 43 K BEARC . AT A0 i)
28 (ZE[H Thermo Fisher Scientific A& ); MY [
MAHHRAE LIRS T WA PR AR FHIKAC
A (32 Bio-Rad A#]); AL (LG RAEFR}
FAEBRAT); Direct-Q3 SLI == 4l /K /4K — 14k
A4 (3£E Millipore A#]).
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2 7k
2.1 4. BEES4EH

¥ 60 K C57BL/6 /N, Fik i EFENL 7% 6
H, FH 10 H, RICHXTIRA . BB ZH J 2 3%
B, . IR (25, 500 100 mg/kg) 41 ERTR
THIUT (200 mg/kg) ZH0N, X IR 45 TR AR AL,
HAeSHETERWE, 6 BG4 2 ig #HN 2
¥ (10 mL/kg) 112, L5244
2.2 RRERNE

SR 2T ARG 1 d e il /N BRI &
2.3 ZEEIM#E (fasting blood glucose, FBG) 7K
50kEEMEM = (oral glucose tolerance test,
OGTT) B

KIRGZ)E, MRS 12h, AHBYUK, RBE
fRIE FBG; 4L/ ig HI AT HA W (2 g/kg) 13,
M ig J5 15+ 304 60 90. 120 min /)i MLKE KT,
THEHIZ FTHAY (area under curve, AUC).
2.4  [EEHIRFRAOR

ANERERBE M, ZiRFE 2h, 3000 r/min 2.0
15 min, H_LiERL, T-80 CHAF&H, 1R
BB 4 ARSI i TC. TG GSP. LDL-C.
HDL-C. &, K. ADP/Acrp30 & &
2.5 FHEREERNE

HOOIE S P, e R k) 5 00 P A 0 P 4. 213
b
2.6 Western blotting ;%M EFFREFHEXERFIL

FREUE AT, SR H4L IR 1 2 10 1 ER BN
A RIPA SRELRI, ZMHH4RTIIA 1/100 )&
Bt o ) S RS M AR, RS K S ERE 20
min, fFRTHEMEET 4 C. 12 000 r/min &L 15
min, W& B, BCA AN B AR, BEEN
A 1/4 3 5X1oading buffer, 7K 15 min {#
EAAM, HEHT 10% SDS-PAGE R K, #E

PVDF fi, SN 5%4-1iE A&, ZiREE 2 h,
A —dt, 4 CIEEER; KH TBST iF5k,
IMNZ$UE, ECL &5, KA Image J 04T
H )8 4k K AR,

2.7 GEitEFAIE

Ji A ¥ - GraphPad Prism 7 #1 IBM SPSS
statistics 22 AT G AT, TEFR A X 53R
N, I ZE BRI Z5 T One-way ANOVA
S LSD-¢ Far B L5 o
3 #R
3.1 EEEDRIERSERBRARENF

Wk 1 fror, &3t 10 AWERE, SH /N RAARR
AN, SRR, B N B AR
WM (P<0.01); SEIAAMMLL, FEid S
A OO /S BRI G 2 5 AR Ak, R A
SN R IR R TN AR T E R A R, RRNGE T
/N BRBEAR I 2L
32 FHEEREMBRIFMMN/NIR FBG. BRE
HH1IEH (homeostasis model assessment, HOMA -
IR) 5 OGTT HE20H

Wk 2 Fon, SR, B2 /N R FBG.
I3 B 8 2K F Sz HOMA-IR B & TH 5 (P<<0.01).
SRR AL, A EOE M I E AN B FBG.
il 5 257K F & HOMA-IR #5553 45 (P<<0.01),
U OE SRR R A N RO S R OKCE
HOMA-IR ¥ &3 [FK (P<0.01).

W 3 fion, S4U/INR ig B4 BE 15 min Ji5 0
HIAFBNEAE, 15~30 min MLEHEZAZFEIL, 30~90
min HUFEE POE PR 24 120 min B FEXUITZS 2540
F% % 6.4 mmol/L, SR 2 L A% 72 57 i 3% (P<<0.05);
FEIE S E TR AR 7.36 mmol/L, SR
W25 M 22 7 (P<<0.01);5 S5 50 i A 7] e 2 b
B4 7.51 mmol/L, SHEMALKEREE (P<

*1 AREDHBMRSERVNBFRENTE (X+s,n=7)

Table 1 Effect of C. saxicola total alkaloids on body weight in insulin resistant mice (X +s,n=7)

; o Th e
AR ARmeke) Ty wmmim | Rhme A GBI BhBAN
*of e — 22.86+0.38 23.001+0.82 24.434+0.79 23.4340.54 24.144+0.69
R — 25.71+1.38" 26.43 +1.40" 26.57+1.27% 27.71+1.25% 28.14+1.57*
%E‘fﬁé%‘ﬁ)ﬁ 25 26.57+1.99 26.86+2.12 26.86+2.34 27.29+2.43 27.71+2.14
50 25.571+0.98 25.86+1.07 27.00+1.16 27.29+1.70 27.43+2.15
100 26.57+0.54 27.144+0.90 27.711+0.95 28.43+1.40 2771+1.11
XA 200 26.141+0.90 26.14+1.35 26.861+0.69 26.711+0.95 26.57+1.13

HXTHRALEE: #P<0.01
#P <0.01 vs control group



* 3690 »

¢EH 20202F6H £53% B 128 Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 12

Table 2 Effect of C. saxicola total alkaloids on FBG, blood insulin and HOMA-IR in insulin resistant mice (X +s,n=7)

#*2 BEERBMEIHERR/E FBG. MERSZEM HOMA-IR B0 (X+s,n=7)

451 FlE/(mgkg™) FBG/(mmol-L ") JE 5 R/ (ngmL™) HOMA-IR

X B — 4.06+0.37 28.05+1.77 4.9940.42
it — 6.94+0.72% 36.17 £4.14" 10.84 +0.80"
R 25 6.3940.56 31.53+2.83" 8.76+1.01"
50 5.76+0.58" 2921 +2.67" 7.38+0.91"
100 5.14+0.78" 26.89+321" 6.04+1.16"
L HR IR 200 3.594+0.76" 26.49+2.09" 3.92+0.68"

XA #P<0.05 #P<<0.01; SHRALE: "P<0.05 “P<0.01, FxK[F

#P<0.05 #P<0.01vs control group; “P <0.05 **P<0.01 vs model group, same as below tables
R3 ARERBXSERANER OGTT HFM (X+s,n=7)
Table 3 Effect of C. saxicola total alkaloids on OGTT in high-fat fed mice (X +s,n=7)
15 I/ ML/ (mmol-L ™) 1% AUC/
(mg'kg™) 0 min 15 min 30 min 60 min 90 min 120 min mm?

xR — 406037 1628%£1.22 1293+£0.94 8.56+0.98 7.06£051 6.01£025 49.861+1.36
A — 6.94+0.72#% 18.84£1.55% 16.05+£1.76% 12.79+0.80" 9.84+0.40% 8.30+0.39% 65.14+1.82*
R S 25 6.394+0.56 13.01+1.48" 12.30+2.09" 11.19+1.98 9.63+0.83 7.66+0.66 53.15+2.40™
50 5.76+0.58" 13.00+1.13"" 11.48+1.34"™ 10.46+1.03" 9.07+047 7.51+0.32" 50.64+1.51"
100 5.1440.78" 12.99+1.36™ 10.66+1.10™ 9.73+0.41" 8.51+£0.40" 7.36%+0.27" 50.69+1.60""
ZHXUIK 200 3.59+0.76™ 14.84+0.86™ 11.36+1.92" 10.80+0.80" 7.67+1.46" 6.40+128" 49.66+2.03"

0.05). SXTHRZAHLL, AL /N IS AUC 22T+
m (P<0.01); SEAIAAEL, Heh 2541/ iRk
AUC MZESHEAS#E X (P<0.01). KA
B R AT DA RAARC IR B 5 KT, s LA )
R B 2 (P U, AT PR S LA T B P 1 e
33 AREREMESZRMMIRMES TC.
TG. LDL-C. HDL-C. GSP. 5E%. ADP/Acrp30
KBS

Wiz 4 Prox, HXTHRAME, BAH/NR TG,
TC. LDL-C. GSP. &K FEFH FF (P<0.01),

HDL-C /KT AHE, (NG T FEE&EH,
ADP/Acrp30 7K 23 T % (P<0.01); SHIAIAAH
tb, %432541 TG. TC. LDL-C. GSP. /KT
BRI (P<<0.01), My H2& 300% e isifE — e 25 BTt
5 7 HDL-C [J7KF (P<0.05), ffifF ADP/Acrp30
KTEZETHE (P<0.05). RS EIE @0 R LUE
I CE AR PR AL, mR R ALK S REA
WA
34 ERESBRMRESERNRERENEN
WK 1 AR, SXTHRALAHEL, BT A/ BRI

x4 AREDBMRSERVNBRMEZERORE (X£s,n="7)

Table 4 Effect of C. saxicola total alkaloids on serological indexes of insulin resistant mice (X £ s,n=7)

2 il &E/(mgkg™") TG/(mmol-L™) TC/(mmol-L™") LDL-C/(mmol-L™") HDL-C/(mmol-L ™)
papiict — 1.261+0.13 2.704+0.20 0.361+0.07 9.53+0.85
iRt — 2.23+0.26% 4.5240.34% 0.91+0.17# 9.00+0.27
R R 25 1.49+0.12" 3.78+£0.23" 0.64+0.17" 9.37+0.41

50 1.4840.13* 3.67+£0.18™ 0.53+0.10™ 9.52+0.38
100 1.4740.17* 3.57+0.31™ 0.45+0.12" 9.67+0.51"
— F XU 200 1.45+0.14™ 3.53+0.62" 0.50+0.15™ 9.88+0.85™
2 5l & /(mgkg™) GSP/(mmol-L ") J & /(ngmL™")  ADP/Acrp30/(ng'mL™")
pagiGl — 6.33+0.36 1.3740.14 162.40+8.52
A — 7.00£0.37# 7.08+0.76% 147.48 4 5.37#
BT 25 6.164-0.48" 2.4340.80" 152.88+9.93
50 5.8040.37" 2.3940.58" 155.78 +8.51
100 5.44+0.34™ 2.3540.74" 158.68+10.64"
— HXUIK 200 5.26+0.32" 1.754+0.33" 153.934+10.34
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PEPCKl - S — — —l 7.1X10*

B-actin |--“—-—"—| 43X10*

p-FoxO1 _ . —— p—— E d 6.9X10*

FoxO1 |.._. — —

A RIL A

. sl da] 70X 10"

IR BER 25 50 100 HIXUIK

HHOE S/ (mg kg )

-

| i

B A HOE N 25 mgkg!
B 505500 50 mgkg !
B 0% S 100 mgkg !
B R

PEPCK/B-actin

p-FoxO1/FoxO1

xR #P<0.01; SEMALLE: "P<0.05 “P<001, FERF
#P <0.01 vs control group; "P <0.05 P <0.01 vs model group, same as below figures
1 AREREMNBEISFBIBRESENZE (Xts,n=3)

Fig. 1 Effect of C. saxicola total alkaloids on gluconeogenesis in insulin resistant mice (X + s, n =3)

H PEPCK % HARIA/KFRZEA 5 (P<0.01) U3,
p-FoxO1/FoxO1 & A FRIE /KT 83 FFIK (P<0.01);
BB ZNRIT G, 25 oI R A — BSOS ZH /S BROFF
i PEPCK 5 [ 3R /K 5B 4 AH L 55l 25 B A1
(P<<0.01), p-FoxO1/FoxO1 & R ix /KT B ET 5
(P<<0.05. 0.01). U7 BIE LB AT LG s AL A400)
THIENEFAZE, BRI R4, NIk
PEAC AL
35 FEEEDEI R DR RAFTER
R 5 Fin, SxRAML, AR/ R BE
JREEEERIN (P<0.05). WK 2 Fix, fAIH
INRAFEF p-GSK-3p/GSK-3p K A # &K T 5%
FE(K (P<0.01); &4 25ia7 e, SHAIAMLL,
ERERAA . TR ORI /N R R R
SEEETE (P<0.01), AP+ p-GSK-3p/GSK-
3p EHHERBKTFEESE (P<0.05. 0.01). KH
R ST DR R A R
3.6 AEERWEN InsR/PI3K/Akt i# KA S0
WK 3 s, Sxi@amtt, AR/ BT
tF InsR. p-PI3K/PI3K. p-Akt/Akt 2K [&IAKT &
F TR (P<0.05. 0.01); &4 25iRy7 )R, SR

®5 FRELBIMBRIERIEFAERIENTMW
(X£ts,n=17)
Table5 Effect of C. saxicola total alkaloids on liver glycogen

content of insulin resistant mice (X +s,n=7)

2H ) FE/(mgkg™) FEHE R/ (mg-g™")
X H — 3.21+£0.91
T — 2.3940.49*
FEp i pCsyT 25 2.81+0.68
50 3.34+0.35™
100 3.87+0.63"
Z XU 200 3.62+0.49"

p-GSK3p | - DA ot = —— | 4.6x10°

GSK3p [ e w— e e | 46%10°

2.0 -

1.0 4

p-GSK3p/GSK3p
R R A

0.5 1

0 100 —FFXUIK

PR BER 25 50
UL S/ (mg-kg )

2 EHERWMNBESEMNIEEERESRNEI
(Xts,n=3)

Fig. 2 Effect of C. saxicola total alkaloids on glycogen

synthesis in insulin resistant mice (X + s, n=3)

HAH L, 25 % e R R 4R — RO InsR 2
HEIR KT BETE (P<0.05), FimidEmmmd .
AL R XUINZE p-PI3K/PI3K 2K [ 2% /K
BEFE (P<0.05), &¥WHELB &N E4 p-
Akt/Akt F ARE K BE R (P<0.05). RIFA
I S AT LLIOE InsR/PISK/AKt R, 4895 5k &
RIS, T IERER 5 .
4 g

AT REH, BRI S ZHPUTR A 4,
ANERRILH MBS, M5 S 2. GSP Fh&, Bl &
S SERE AR AL A DGR AU, T B S T
F RIS E /N FBG. LI 5 AT GSP /KF,
WEEPE R S HOIRAS U A T AR AT DAY
HUAA A IR 5 25 B, AT Pk B M LA Xof I £ 1
WA ARSI AR A ST bR R, miliR
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B-actin | e ————— 4 3% |

p-Akt [S—— —— ) |

Akt [ o — | 5 5

AR Rk A

S AR 25 50 100 —FUWUIR
A IE R/ (mg kg )

InsR/B-actin

[ RS

| IR

B AN 25 mgkg!
B 45505 408 50 mgkg !
EBE 4 % 2 100 mg-kg™!
B

-
-
-
-
-
-
=
-
-

p-PIBK/PI3K  p-Akt/Akt

3 AFELRBNESERGUNEFE InsR. PI3K 1 Akt EARIENEN (X+s,n=3)

Fig. 3 Effect of C. saxicola total alkaloids on protein expressions of InsR, PI3K and Akt in liver of insulin resistant mice (X £ s,

n=3)

WEFENEIERAE IR, H5REEA
FALEA — @A I, HEN S % BT DLE
Y IE/NBR I RR AU 2L, 30 VR /0N B PR R AR i
o EE RN ) — R, WTUMER
TR MR 2k, (et T i 2 iR,
T 5T BILAAR o0 42 %) 40 EGE T 42 sl AT LA A2 Jog 227
0T SR B s B RO B4 2 5 K
SRR IR S AR R B ARk, TREA
E IR AR GE T IR Z % 4K Pe, (1R
R AR, (RIHAREYRE T s =2
R, P %A B, S 8UR i &
WA 5.3 T B ADP/Acrp30 /&5 —FhIg i ks 1
K, WFITEEH ADP/Acrp30 ] DAL i & 24k ilsl,
FHE R AT DL R E ADP/Acrp30 KSF AIMG B
IR S R AR, GSK-3p it &Rike
g = R R R A Bl (glycogen synthase,
GS) VMRS, B G R, S EUR S =i,
AL Akt 7] U HE GSK-3B WAk AT 13 22 23
O B AR AL, A T R T LA AR
GSK-3p Wil 1L, Wism GS 1Sk, BInHLA AT §E 5 &
&, MimScEE MRl ERA 5w, TR
By LB R A AR W LARAS e A G S ) 4
B, HUARME S ARG SR EE T A K, NI H S
PEHIEBE . FoxOl 2232 R 5 25 5 (MR 1 i i s
R, @S S R G S BRI R NS
595 F FoxO1 KABEFR A FEA# , MITT PRI FoxO1 (1)
FESRIE T, el S AR OCHE I (4 PEPCKD (3R,
AT 0 1) B S AR ROV, B % B o] B O p-
FoxO1/FoxO1 7K*F, il PEPCK HJFRiA, il
A, EBACEREA .

[ E B T4 Tl A 3 ME S IEEs, wF
PI3K il 2285540 B 1 (mitogen-activated

protein kinase, MAPK) @Al C-Cbl AHH FH#
o Hor PI3K 15 5 I8 it fe 922 MR IE 21, PIBK
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Fig. 4 Mechanism of C. saxicola total alkaloids improving

insulin resistance
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