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W B BB RTER S 4EE B IS BLILEE 3-3% 88 (PISK) /5 & %85 B(Akt)/ Uk AE 45 2 B -F O1(FoxO1 ) i #4332 A 48 fk i 4
A KA AR Fedlh . FE K SDRRAMIS AT OB (REH R BAM(ELE RL2H) TR (£,
200 mg/kg) A=K B % 4Bk . P LB A B (#42,100,200.400 mg/kg) , A8 X, FoE G st RAI, A B KR A5 A IR A4k
WAL Z M2 R fRgm K RAEA, TRAR A, S BARKEFTHEN T, = axtBafe iR 20 X Ll § SRmK,
BB LR, ESERET42d, FHRHRA,F IR B FRAFRREER, LHLERI 1 dRERA S AN, HAT 2 IRF) H 4
at R I L R T @ AR (AUC) s KR 25 3 A R Ko Ik AT RE B IEIE 23 45 405 4 M 4B 4L 20 % & (HbAle) | %2 B B
(TC) \ZBEH 4 (TG) . A =& (MDA) \# B AL HALEE(SOD) &Mt H Akt B4 4 85 (GSH-Px ) K -F BT 45 R A% s R 5 A4 -
far B & WL R R kAo i IR 40 2 0% 22 25 5 AL IF 3 0% 22 4 9 45 R A Western blot i 4 ) X AT Ik 5% B2 1L PI3K
(p-PI3K) #d& 1L Akt(p-Akt) B B2 4L FoxO1(p-FoxO1) | B Ba 5 B 7 BR B2 2 A B (PEPCK) | #) %) #5-6-#F82 B3 (G6Pase ) & & & ik
KF, R Sraxrmabs  BERAX A BN LK. SR % kEKR, KRE .SOD.GSH-Px /K-F 4 p-PI3K ,p-AKT ,.p-FoxO1 &
& R A KB 2 E AR (P<0.05) s X RATRE R MR 245 38, § ) 1 #5783% 0.0.5.2 h iF 49 fe 45K -F L AUC, = JE ofn 4 K |
HbAlc KT, f2i% + MDA . TC. TG FF 4 R 4% , FFIE A% % 22 5 28 3% 4, PEPCK . G6Pase % & & 1A K T3 B %4+ 3 (P<0.05)
LEME R S EAA AR R FH AR E, A LIRARY A R, I8 RE S48 T vl i 55 At
J23#%, £ PISK/Akt/FoxO1 i 8 , A T B 4% 5 4 % 4k B PEPCK F= G6Pase % % & & ik , %) AT M43 3 4 | 3 /o A 294K 2 A0 48 Jk
JRBEAL KR Y 4B KT R T AR AR

KGR L B2 AR SRR s AL B PISK/AKY/FoxO1 i %5 437 4

Study on the mechanism of Poria cocos polysaccharides on the regulation of gluconeogenesis in liver of
type 2 diabetic mellitus model rats

HAN Sijie, PAN Xiang, ZHU Qiangian, ZHANG Dandan, ZHANG Hanrui, FANG Jingxian, WEI Qiong, LIU
Dan, YE Xiaochuan (College of Pharmacy/Hubei Provincial Key Laboratory of Chinese Medicine Resource and
TCM Chemistry, Hubei University of TCM, Wuhan 430065, China)

ABSTRACT OBJECTIVE To investigate the effect and mechanism of Poria cocos polysaccharides on the regulation of blood
glucose in type 2 diabetes mellitus (T2DM) model rats by phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/forked box
transcription factor O1 (FoxO1) pathway. METHODS SD rats were randomly divided into blank control group (no modeling, no
administration) , model group (modeling, no administration) , metformin group (modeling, 200 mg/kg) and P. cocos polysaccharide
low-dose, medium-dose and high-dose groups (modeling, 100, 200,400 mg/kg), 8 in each group. Except for blank control group,
other groups were given high fat diet combined with streptozotocin to construct the model of T2DM rats. At the same time,
administration groups were given relevant dose of medicine intragastrically, and blank control group and model group were given
constant volume of water intragastrically, once a day, for consecutive 42 days. During the experiment, general condition and
bodyweight of rats were observed every day;fasting blood glucose (FBG)of rats were collected, and oral glucose tolerance test were
conducted and area under curve (AUC) was calculated the day before last administration. After last medication, the heart, liver,
kidney organ index were calculated; the levels of HbAlc, TC, TG, MDA, SOD, GSH-Px and hepatic glycogen content were

detected. HE staining was used to observe the pathological
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4 BIEIEE BT W S L BFFCT T - 25 S L PEPCK and G6Pase in liver tissues. RESULTS Compared
Wy ot EL Al P 25 B E R . LIS 2 027-68890101,  E-mail: yxx- with blank control group, the rats of model group suffered
cc1965@163.com from polydipsia, polyphagia and polyuria; the body weight,

changes of liver and pancreatic tissue, and the pathological
grade score was calculated. Western blot assay was used to

detect the protein expressions of p-PI3K, p-Akt, p-FoxOl,
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the levels of SOD and GSH-Px, the protein expressions of p-PI3K,p-Akt and p-FoxO1 were significantly decreased(P<<0.05); liver

and kidney organ index, blood glucose level at 0, 0.5 and 2 hours after intragastric administration of glucose solution, AUC,

FBG, HbAlc, serum levels of MDA, TC, TG and hepatic glycogen content, liver and pancreatic pathological grade score, the

protein expressions of PEPCK and G6Pase were all increased significantly (P<<0.05). Compared with model group, the general

condition of rats in P. cocos polysaccharide groups were all improved, and all of above indicators had been reversed to varying

degrees. CONCLUSIONS P cocos polysaccharide can downregulate protein expressions of PEPCK and G6Pase which are key

enzymes of gluconeogenesis, inhibit hepatic gluconeogenesis, effectively decrease blood glucose levels and regulate glucolipid

metabolism in T2DM model rats by weakening oxidative stress and upregulating PI3K/Akt/FoxO1 pathway.

KEYWORDS Poria cocos polysaccharides; type 2 diabetes mellitus; oxidative stress; PISK/Akt/FoxO1 pathway; gluconeogenesis
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5 18 B3O AL A 18 [ Eppendorf 23w 3 530 1 JJ B F4F 1ML
AW B VI8 A BR BT W A Ry A R A Al
WTM-1812D A JI5 43 125 S50 1% 25 . ST-2B-1812 U i i
JU \V0.2-2B-1812 R JE BRI CAF YA 7 BeH IR 1B 15 T
FEA PR Al s FD-1A-50 BUy VR THERAILIA 1 b5t e S
AL 298 FR 2N W 5 Eclipse E100 B 5624 &g 43 8% | DS-U3 7Y
WG RS A H A Nikon /A #]
1.2 A 5iRF

PREEZi R B AL Sl B Sk a2l B
2y KR 2y 2 e 6 )| 082 55 0 R Z LA R R AR P
cocos(Schw.) Wolf ) T A% . Ehig — B XU A (Hit5
ABUTT07, #iA% 0.5 g/ ) g FH v 38 F it 53 5 0 25 FR
I\l 5 8 R4 & (streptozotocin, STZ, it 5 301V021,
FAS L @l B AL R TR R w5 =W H I (tri-
glyceride, TG) . &4 JIH [if /i (total cholesterol, TC) B4k IfiL
21 %% H (glycosylated hemoglobin, HbAlc) | 48 48 fb ¥y 1
1k (superoxide dismutase, SOD) 25 bt H ik S Ak Hy it
(glutathione peroxidase, GSH-Px) . N ¥ (malondialde-
hyde, MDA) | JiF# I i 71 &5 (35 4351 20210423,
20210426, 20210422, 20210420, 20210425, 20210426 .
20210420) ¥4 [ B 5 @ RAEY) TRBEGE T ; TR K-
21 (HE) YL W & %%  RIPA 24 i i (Ht 5 43 51 G1003
CR2103126) 4 [ 2 FE 2 /R B W BF A BR A A
TBST 2% i (35 21128946 ) I [ & I8 18 A= MR A7
RS ] s SR BT R £k PISK (p-PI3K) | H s -3- i ik i &
fiti (GAPDH) (4t 543 %] }y ab182651 . ab181602) 241 Il [
i [E] Abcam 23 Al ; RPUBEIRIL Akt (p-Akt) RPTHERR (b
FoxO1 (p-FoxO1) (L5 73 51| #4060 . #9461 ) ¥4 FH 55
[ CST 2~ Al 5 bt G6Pase (Ht 5 LS-C446262) i [ £ =]
LSBio /A Al ; %t PEPCK (L5 14892-1-AP) iy H i =
JE = Wy ARG BN 7 5 AR AL AR C R L =R BT e
IgG —Hi (L5 AS1107) 1 [ B IE Aspen 2 F] ; B ik Fl &
FALERE B S K Aok .
1.3 ¥
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(20 £2) °C AHXIRE50% ~T70% 12 h B 5 A2 B B3
W A ORI EMESR 5 d S T L.
2 Ak
2.1 FESHEMTIS

TRZE T MR 42 80 % £ 1 M S $ B 2 vk (HR B[]
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ZH [A) 22 S G4 = X (P>0.05) NFRiE, 23 R as 1 %t
HEZH AT A FOSUAR 4 (PH M X R, 50 4 A 200
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WIS . BRas o B A, HA 45 4k R F g il
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NEFAAEL, 2 21 REFESEARAEIK 12 h, AR J8 7 52 536 25 MR
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25 WG . IR A e A 2R 1 d2E A h S
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5 0.5.2 h iGN IR , 580 11 B s e A i ki it 2
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AR o5y 3% MBS ) o AUC BT IH 2 0 R g A 764
XTI HE A QI BE 07 s , N T Js B PRI RO 2
2.5 HESRIEELTE

RIR G D e, BOR BB = sl ki, 7 075 K
O I B LH 2R, A AR AKE VR B AT PR E
Ft i, BT —80 CUKFEIRAE . NEASHE £ = NEas ot it/
AT %1 000,
2.6 HbAle . TG.TC MDA GSH-Px .SOD 7K X BT #E
EEERm

2,57 R AR AR A2 . T R P s s

HEZED; 202245 33 5 131

1M 2~4 mL, Pk 1 000 r/min 5.0> 5 min, 3 15, B ULE
FIZLANM , P AR BRER K He B IR 7 vk kv 2~ 3 KL 13 R
TR, BURFRLLA0M0 1 mL, v AEE/K 1.5 mL, [
WA TR 2125 784018 20 1 min 45398 L, B F —20 Cuk
FEORAE T AN HbA e /K- o R 38 2R 1 8 B 4 1L 5
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I, BT —80 CUKFALRAR , HITAI M AE+845 TG . TC 7K
SR AL FE AR MDA L GSH-Px .SOD 7K F- . B JHiE 20
2125 100 mg R I R it o A FE BRI A 5 7™ 4%
Fig BEORH R R0 e i I A A 7 o
2.7 BFREFAFRPRALRFRIEFME
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FEIIRLRE 4% 0~4 0 PEE . DL EPESM a8 0 400 20
PRARFE B, i 4 /A S R
2.8 BTREZH 4 PISK/AKt/FoxOl i B 1 £ &/ B Rk k
A

K F Western blot sl . B “2.57 51 R AR A7
JIEZH 2L, /il RIPA 24, KIS IS )39 4 51 KO 5% %
BELE IR, VKIS 30 min, [ FH RS % R 2 R
T, AR S M 5E 2 23% . L 12 000 r/min T4 CE.05
min, JEE FIEV, B BV AR . G AR A
FH BCA 12551 4000 5 S8 11 3 i, A3 43k 7K V5 5 min
G A, 28 S BT — 80 CYKARARAE , 45 . Ui
PR 140 pg, K 10 % + b S R4 - 2 9 4 P e e
RV A g B R AR 1, o o g e L R 80V, MR AR i L
120 V; /1 0.45 um A9 PVDF 5 300 mA %4 i 90 min, Ff
A4 B 1 h, 43 50 i A p-PI3K ., p-AKT ., p-FoxOl1 .
PEPCK . G6Pase Al GAPDH — i (F B )& 23 51l &y 1: 500,
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s H , I TBST EESE 3 ¥k, N AR, — 4T (R B N
1:10 000), T F4AZ20E 1 hJ5, H TBST & 31K,
T EEBC I ) ECLIR AR (oK 08 5k b A
Fo 1 LIRS ) BRI, m = h s AR e A TR Y
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F14517 5 NS 8 1 GAPDH 45ty K (A FUE R R B Y
EAMREKFE.
2.9 FitFESH

K JH SPSS 23.0 B X E s A T e it 2 b 3
TR x + s 7R, Z 4] HLBCR FH B 30y 2200, 4
B R L 4R FH LSD- K 56 o A /K fEa=0.05,
3 #£7
3.1 TESHEX2BERFEL KRB EREMER
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SERHAIE], K BRI BRI T8 ). S IR IRALR
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IR (P<0.05) . 45 THIN R =295 , — H BUIK
HRREZK 27 2R BOREREYEE PR
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TEIG . ST A AR ZHAIG b R R R R
FEEORSMUGE, 21K 28 2R EOAEERLG
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4 U F A, DA AR %S Z2 0 R i 5 L
JIREH Heds, 22 A Gei 438 L (P<<0.05) . 5L L,

F1 BAKREREMPIFIEH LR (x£s,n=8)

) KRR/ : JERHER (mg/g) :
LI i K

25 FOMERAL 404.03+28.21 2754023 34651156 583+0.50
il 33198+ 18.98° 3174038 374191 984+131°
~ A 307.08£40.69° 314036 3641£182 802+ 1.04°
WELMERARA 3350122057 3072040 36824387 710£094
WELRPRIREY 3755323877 2824079 334912740 6.64+046"
PAZREARE 3598414240 2034024 344344200 692055

a: 55 X IRGL b4, P<<0.05;b: SR b4, P<0.05;c: 5

FOUNRAL e, P<<0.05
3.2 TEZHEXT 2 BUNERFIEER K RAF SR e8I 220

573 (0 R4 b g, AR 20 A UTFIDE B R R 2
B8 3 THE (P<0.05) . SBIAIAL e, — HORUIRAL
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T A AR M 0~0.5 h I IE] , 8% 20 K BRI I 7K
SR RGN R B T AEE B 0.5~2 h ], L i b
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F*2 FHHEXREEBEEHESRRE S A MAEKTEF
AUCEEE: (x+s,n=8)

i \/L)

A5 m life 0(?: 0 m AUC/[mmol/(L+h)]
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R 4324126' 1994052 8404254 2522945206 25.84+7.79" 20.89+3.24°
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