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A 4w e % FOXO1 ,p-FOXOL | Akt p-Akt F= 28 4z 1 5149 FOXO1,p-FOXO1 #) % & & £, qRT-PCR 4 # FOXOImRNA
Ao AKmRNA %, 2R R R LA 2 i 3T dm B3 R Ak, 3L oF 10% A Ak 254 T TR AL, 10% 4 2 o i 1R B BRAL
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FOXO1 #= p-FOXO1 # ik 3 A%, %05 %2 % PCR(qRT-PCR) % £ 2 7, Akt mRNA % ix 7+ %, FOXOImRNA % ik 1%,
Fp4) 4% FOXOImRNA % ik 4%, 245 £ 55 Western blotting %5 2 — 20, %536 4805 8 B4 & 2 o 7 T8 i3 PI3K/AKT/
FOXOI i@ %42 # FOXO1 BFBRAL A2 A4 ) FOXO Hodt e S IARY We By B 2w f ey 15 7
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Effects of Jiangtang Xiaoke Granules Containing Serum on Phosphoinositide-3
Kinase/AKT/FOXO1 Signaling Pathway in INS-1 Cells
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Abstract Objective:To study the effects of Jiangtang Xiaoke Granules containing serum on expressions of protein and genes of
phosphoinositide-3 kinase (PI3K)/AKT/FOXOI signaling pathway in INS-1 cells to explore the molecular mechanism of serum
contained Jiangtang Xiaoke Granules on protecting B-cells. Methods:The FOXO1 high expression INS-1 stable cell line was se-
lected and treated with 1% , 5% , 10% , 15% and 20% different concentrations of Jiangtang Xiaoke Granules containing serum.
The cell survival rate was calculated by MTT method to observe the toxicity of the drug. The total FOXO1 protein level in each
group was detected to determine the optimal drug concentration for subsequent experiments. The cells were transfected with or with-
out the PI3K inhibitor LY294002. Western blotting was used to detect the expression of FOXO1, p-FOXO1, Akt, p-Akt and
FOXO1 and p-FOXOL1 in the nucleus. The expression of FOXO1 mRNA and Akt mRNA was detected by qRT-PCR. Results: Dif-
ferent concentrations of drug-containing serum were not toxic to cells, and 10% of them were the optimal drug intervention concen-
tration. The expression of phosphorylated FOXO1 and Akt was increased with 10% drug-containing serum. In the cytoplasm and
nucleus, the expression of FOXO1 was decreased and the expression of phosphorylation was increased with 10% drug-containing
serum, and the expression of FOXO1 and p-FOXO1 were decreased by the inhibitor LY294002. The results of real-time quantita-
tive PCR (qRT-PCR) showed that the expression of Akt mRNA was increased, the expression of FOXO1 mRNA was decreased,
and the expression of FOXO1 mRNA was decreased by inhibitor. The results were consistent with the results of Western blotting.
Conclusion ; The drug-containing serum of Jiangtang Xiaoke Granules can promote the phosphorylation of FOXOI1 through the
PI3K/AKT/FOXO1 pathway to inhibit the transcription of FOXO nuclear to protect islet B cells.
Key Words Common regulation of liver, spleen and kidney; Jiangtang Xiaoke Granules, PI3K/AKT/FOXOLI signaling pathway ;
FOXO1; pancreas; INS-1 cells; Type 2 diabetes mellitus; Serum containing drug
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HE 5> S R242;R587. 1 SCERFRIRAG : A
2 ZUBE PR R ( Diabetes Mellitus, Type 2, T2DM)
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LY294002 #1114 57 ( Selleck ) ; RNeasy Mini Kit ( QIA-
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BIO ) ; RevertAid First Strand c¢DNA Synthesis Kit
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TEIBE IEBRTA A 2, —80 TR .
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CO, 41T JoH ;77 INS-1 4000, 45 24 h ks 53
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FATS R R 5L Y 1 7 B85 & FOXO1 LR F B B
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ik FOXOL 2t itk (OE ) I 14 % HE 41 Mk (NC) |
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FASERT o6 7 PCR 4 AR5 NC O 2 Ff 41 fifg #k
H FOXO1 JEH 1 Rk L. OF 41 FOXO1 FE[H 1y
FEIRFE R NC 4119 2 £i5 L) EU6H] FOXO1 & R #5 e
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IEH INS-1 211 5 FOXO1 = R A 40 M, [F] I %
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X AR
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FEAR AN N IE X B AN, PR R )R R
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1.2.2 352551 ¥ IEHR INS-1 4 g f1 FOXO1 5
FARMRIZN M43 BILA 104 25 5 FhF 24 FLALRE IR 12
b, T4 0 DAAS ] v B 25 24 138 1 190 24 h, 38 AR A
T 35 A AR 2 2 Wk FE S, 2 24 L3 A A o 25
wmol/L PI3K 3 &30 5 LY294002 155 24 h,
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1.2.4 f8ppEEINS 7 1) MTT A - fF INS-1 44
Jf A FOXOL oy 2 aA 4 L 20 fitd Ff T 96 LA, & AL
4 00014~,12 h J5, /3 20% 15% 10% 5% 1%
MG TR 24 b, FEWEK, BELIMA 90 L [ 5%
FIAN 10 pL 5 mg/ml () MTT 4623535 4 h, 7 5
WA, T 100 WL (%) DMSO ¥ 45 & , 75 570 nm il &
WOGEE o

2) Western blotting £6:il] - )i FH 2 F & W5 1%
JEE 73 B R R & ( Beyotime ) 7 J31) 41 U200 fifd 5L
B IR A% R . BCA 3R] & E
WREE o LI 2 R B AR K P 42 101
T 2X EAEGE g b B, il K28 5 min, ) 45 BEE
R EAREAOMA 30 pL, B H 30 pg, LK.
BN B SR I — 9 £ B (PVDE B, £ 1 3 &
TBST G Ve IMAB W, ZilR T, & THK -
Getg Rl 2 ho BEREIR, INA LLE PR B 1
$t ( Akt, phospho-Akt ( Thr308 ) ., FOXOI1 . phospho-
FOXO1 (Ser256) Fil B-actin B LL5] 1: 1 000) , 1£ 4
CHMT, BTRK L, DEYHERE LR 45K
JE BT TBST 3R VES 3 W, 10 min/ IR, FLA
TBST #ifid% 1:5 000 Fke 4T, 2R TIHEE 1 h, 45
WG LA TBST ¥ Wi U PVDEF3 ¥k, & ECL X4 &
UL E ECL (03, B LR AL B O AR, 73
B 457 IR T 7€ 1 A AT o

3) qRT-PCR £ I - Wi 5 40 B, i A TRIzol 4 5
&L RNA, JZH Nano Drop2000 i fif it 55 b 73 66
TF, PR IR (RNA) B AR AR UK I 2% 6
1 wl, 3 A230,A260 F1 A280 {4, %} RNA 4fiJif |
WREHEATRIN . #5 0. 1 pg & RNA IAES.L 4,70
CHMTIRE 10 min, B B0 5 & T 0K BRI
P MR P sein G W A5 57 10 pll S AR &R,
BN R .42 °C,15 min;95 °C,5 min,4 °C,5
min, —20 C{3-14E, B bR 2 p g 2 nL,2 x SYBR
Green mixture 5 pL;Forward primer 10 pmol/L,1 pL;
Reverse primer 10 pmol/L, 1 pL; Template DNA 1
wL; Rnase Free water 2 L S b SAF A 10 wL, 2
WA 295 °C 5 min95 °C 10 s;60 °C 30 s;40
cycles, GIMIFFHI AR 1o KTk M2 504 05 12,
PL Ct {8 Ry br o, AR 5 20 o350 45 5 TR e s A5 o e
138
1.3 Zgilsdrik SR SPSS 20.0 Geil it ik Ay
Bl ot T OB B8 + ARk 2 80K, 24
PR B R 2R Oy 22 20 M, 0 T e /N W 2 e ik
FIWWILAL, A P <0.05 J2E A Gt o

x1 59K

Bt iyl 5'-3'
CATCCGTAAAGACCTCTATGCCAAC

I 19

Forward primer

-Acti
B-Actin g verse primer  ATGGAGCCACCGATCCACA
Akt Forward primer ~ACTCATTCCAGACCCACGAC
Reverse primer ~ CCGGTACACCACGTTCTTCT
FOXO1 Forward primer ~ CCTACT-TCAAGGATAAGGGCGACA
Reverse primer  CTGGAT-TGAGCATCCACCAAGA
2 #HR

2.1 HMEMWEENE 24 h1% 5% 10% |
15% 20% 2525 i35 % INS-1 1F % 41 ifd 11 FOXO1 &5
FIk INS-1 FE Y41 L 35 T 5 W, $2 78 15 24 10038 X6 40
MEEE. k2,

R2 12 AMBTFEFRILE (v £5)

231 WGRE (A)
INS-1 25 [ %) B4 1. 18 0. 06
INS-1 +20% & 251 3% 1.04 +0. 06
INS-1 + 15% £ 24 1L 7§ 1.06 £0.07
INS-1 + 10% & 24 .75 1.09 +0. 12
INS-1 +5% & 251134 1.09 +0. 12
INS-1 +1% % 25 1fiL 35 1.01 £0.08
B Zs (5 B2 L.11 £0.12

1

1

1

1

1

FEF +20% & 245 135 .02 £0. 11
R + 15% & 25 L7 .06 0. 11
I +10% & 245 i .14 £0. 11
BERD + 5% £ 2 137 .09 +0. 11
PR + 1% 5 25 35 .01 £0.06

2.2 ON[FEIMREESZ5 MG X FOXO01 Fikmm 5
25 XN IR be A, 4] FOXO1 & FARXS 325 B i
B, EZSARITFEX(P<0.05), 5B
IR ELR , & 251035 45 41 FOXO1 B AR Rk A
s b B2 RIS 2EE X (P >0.05),
Hoh 10% #5245 13 + WU AL 41 i i 75 FOXO1 A%t
Fok g DS B ., TsE 10% B 25 10T U 28
W, W 1,

2.3  HZHIMiERT PIBK/AKT/FOXO01 3 f& v AH &
AR R R M m B 2A &40 M p &
FOXOI .p-FOXO1 Akt Fl p-Akt [ 2 [ RB 5, K
2B 240 i % Hh FOXO1 ,p-FOXO1 25 43k 544, ¥l
2C 240 g i b FOXOL | p-FOXO1 [ ik 4l .
MEHY,FOXO01 4 Dox T WA THE, & 2 ML
Xof HL TR R W /N, I A R FOXO1 363K f
fik, p-FOXO1 4 Dox +HlFIEREAIG, 75 245 i il H 3k
KTEE IR 2 ] p-FOXO1 £ik, Akt 3R
KA K AEAEAL, T p-Akt 28 Dox T T KB AR, &
2 LT PR el Lk T v, R SR p-Ake B9 3k .
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B2 Western blot iS50 & ARIRIE
U JTXKS : FERRHI 8 R
2.4 HFyImiE N PBK/AKT/FOXO1 58 #% Hh AH 56 it
PRI IR 52 Ak B PR ) RH 6 36 38 78 A5 B 28
LY294002 i il 55 2 i 20, 10% 5 24 1 i A2 i Akt

(3235 ; FOXO1 J [K 19 #H X 32 35 4 L.Y294002 417 il
FIF10% & 25 Mg, SHR L] A, 22 5 A 5
TR (P <0.05), WK 3,
3 i

FoxO J& Fox ( Forkhead ) [ —™ WV %, % T4 it
S THTS S R K R B AR L B R P
Y 45 05 T A WA AR Y . FOXOI ( Forkhead box
01) XJ& T FOXO WREH I — R, CHFRE
W, 525 B 40 FOXO1 Bk RER" . 788 1M
W& A R S B A0 i S kL A AR B A O AR
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AKT/FOXO1 AR RZM B 4 L 0 38 3558 8 714
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FOXO1 % A% ity , R I 2 2o 5% ST 1k A, 24
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3 FOXOl 1 AKT 834 EE #yF %

W SR R, P<0.05,"* P <0.01;1. [EH4,2. R
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FATHERT I SE 6 o 4 B, 22 W 18 J0RE 55 2y
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FEAE TR R 3 WA s 2 BT s . {H &8 1 o fe e
ESIR 0 52 I 5% % 5 B PCR AR A I, 45 5 B R
FOXO1 7% [ il mRNA 7K 735 76 B & A8 4k, T
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FOXO1 2 H 9 BERR AL AP S0 T W1 fek o 3 i WD %
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