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Effects of Sangtong alkaloids on blood glucose and hepatic insulin resistance in
db/db mice with type 2 diabetes mellitus
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ABSTRACT; AIM To explore the effects of Sangtong alkaloids (total alkaloids and total flavones from Mori
folium, STA) on the random blood glucose, starch tolerance and hepatic insulin resistance in db/db mice with
type 2 diabetes mellitus. METHODS Eight-week-old db/db mice were divided into model group ( normal sa-
line) , acarbose group (39 mg/kg) and Sangtong alkaloids groups (105, 210 and 420 mg/kg) , db/m mice were
used as control group (normal saline). The mice were given by intragastric administration for one hundred days.
The random blood glucose of mice was determined every ten days. The starch tolerance was determined in the 100"
day, together with the determination of serum insulin level, insulin resistance index and insulin sensitivity index.
Histopathology changes of pancreas were observed by HE staining. Protein expressions of P-IRS1, P-PI3K, P-AKT
and GLUT2 were detected by Western blot. RESULTS  Sangtong alkaloids significantly decreased the random
blood glucose, serum insulin level and insulin resistance index, and increased the insulin sensitivity index in db/db
mice. Meanwhile, Sangtong alkaloids ameliorated the pancreas histopathological damage and up-regulated the pro-

tein expressions of P-IRS1, P-PI3K, P-AKT and GLUT2 in liver. CONCLUSION Sangtong alkaloids can de-
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crease the random blood glucose and improve the insulin resistance of liver in db/db mice with type 2 diabetes mel-

litus, whose mechanism may be associated with the regulation of hepatic insulin signal pathway.

KEY WORDS : Sangtong alkaloids ; type 2 diabetes; liver; insulin resistance ; total flavonoids from mulberry leav-

es; total alkaloids from mulberry leaves
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Fig. 2 Effect of STA on starch tolerance of db/db mice (x +s)
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Tab.1 Effect of STA on insulin resistance of db/db mice (x +s)
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Fig. 3 Effect of STA on pancreas histopathology of db/db mice ( x200)
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Fig. 4 Effects of STA on protein expressions of P-IRS1, P-PI3K, P-AKT and GLUT2 of liver in db/db mice(n =3, x +s)

SFAEHT, PIBK/AKt i 122 5 RAE I R 255
Wz —. PBK B0GE, LMk 4, 5- @R
WEREMEANLEE (PIP2) A= PIP3, J5 3% LSS — {5l
B Ak 4L, AR AR EEN 2
(GLUT2) iz, 875 40ppifCis, GLUT2 & —Fh
TR BIAE R, 2 Bis FIREE, fei
V420 4 M A W i B AN N B A7, Ak 3 A It b
PR,

ZEBIG TG, AEN% W3 FEAE db/db /N RRUBR
S FAKOF B R 5 FZ AP R B, 2 R U
PE, I SCGEBIRIZE /N BB S G548, 1S e 5 4i
o, WD MASYE . IR KT oS i AR PR R
A5 o BRI oA A e S P PE AR R, BB
R AR AR I IR, H 2 %o R 0 2 A/ RS I i
PRI AN i e S A 7R /N BRI e 5 R IR P o 5% I sl
g @ 2% 9 db/db /N U BE 41 8169 P-IRSL, P-
PI3K, P-AKT, GLUT2 % 4 #£iAKF, FHHAR
AT A A0 o- A A BTG . BRARE S5 B, &

S A AR T R & B AR T L DR IR B A
FIBICRE R 5 B AR GTAE T, FEARIRRIBE , iR)T
2 RUBE PR AR T KA o

S 3Lk

[1] Lu H, Hu F, Zeng Y, et al. Ketosis onset type 2 diabetes had
better islet B-cell function and more serious insulin resistance
[J]. J Diabetes Res, 2014, 2014 . 510643.

[2] Perry RJ, Samuel V T, Petersen K F, et al. The role of hepat-
ic lipids in hepatic insulin resistance and type 2 diabetes[ J].
Nature, 2014, 510(7503) . 8491.

[3] XuH, Zhou Y, Liu Y X, et al. Metformin improves hepatic
IRS2/PI3K/ Akt signaling in insulin resistant rats of NASH and
cirthosis[ J]. J Endocrinol, 2016, 229(2) . 133-144.

(4] ®KIE, BEIZ, 55 #F, % 4 FORE SRR m
WEVERIMSRRE[ ], hki2h, 2014, 36(6): 1288-1291.

[5] Zhang Q, LuY, Ma Z, et al. A novel formula from mulberry
leaf ameliorates diabetic nephropathy in rats via inhibiting the
TGF-B1 pathway[ J]. Food Funct, 2015, 6(10) : 3307-3315.

(6] 5 &, @K, WSEE, % SREGXT 2 B0R R
KBRS AE T B Ll [ ], a2y, 2016, 38 (6):

889



2017 45 H R 7 May 2017
39K HFSH Chinese Traditional Patent Medicine Vol. 39 No. 5

1215-1220. and metabolic mechanisms of insulin resistance and beta-cell
[7] Fajardo R J, Karim L, Calley V 1, et al. A review of rodent failure in type 2 diabetes[ J]. Nat Rev Mol Cell Biol, 2008, 9

models of type 2 diabetic skeletal fragility[ J]. J Bone Miner

(3): 193-205.

Res, 2014, 29(5) : 1025-1040. [12] Yan F, Dai G, Zheng X. Mulberry anthocyanin extract amelio-
(8] FE &, X &, 3R, 2 B LM 2 AW R R AR rates insulin resistance by regulating PI3K/AKT pathway in
db/db /NRAEWEE R ERFSE [T ], 25V EMIEST, 2013, 36 HepG2 cells and db/db mice[ J]. J Nutr Biochem, 2016, 36
(5): 341-345. 63-80.
[9] Aramwit P, Petcharat K, Supasyndh O. Efficacy of mulberry [13]  Thorens B. GLUT2, glucose sensing and glucose homeostasis
leaf tablets in patients with mild dyslipidemia [ J]. Phytother [J]. Diabetologia, 2015, 58(2) : 221-232.
Res, 2011, 25(3) . 365-369. [14] Wang Z Q, Yu Y, Zhang X H, et al. Chromium-insulin re-
[10]  Park MY, Lee K S, Sung M K. Effects of dietary mulberry, duces insulin clearance and enhances insulin signaling by sup-

Korean red ginseng, and banaba on glucose homeostasis in rela-
tion to PPAR-a, PPAR-y, and LPL mRNA expressions[]].
Life Sci, 2005, 77(26) : 3344-3354.

pressing hepatic insulin-degrading enzyme and proteasome pro-
tein expression in KKAy mice [ J]. Front Endocrinol ( Lau-
sanne) , 2014, 5. 99.

[11] Muoio D M, Newgard C B. Mechanisms of disease: Molecular

=2 S AT LPS B RAW264. 7 40 B 45 fE 1R 3P 16 B

MAE AR, sEa, FooE W
(1. IRFEARFFHELEAFHRIEREF R, LA % 210008; 2. MEKFE¥KMESZEER,
VL B L 2100085 3. BEFEHAFEGFE, LA B 210023)

WE: BM WESH B (REHmT . ASAS. ERTE . AR, TFXL) XTIEZM (LPS) F{ RAW264.7 B
WL PTRVE . Ak BEMeEE (MTT) JEKRINAR RV S 75 7 B IR X RAW264. 7 40 i M i 52 ; NO {7
EVAGINE Z5 7 BT X LPS 3 RAW264. 7 21 Ml i) NO B &5 BEHK S0 2 MR BfF i (ELISA) e i i 98 35 38 IRl -«
(TNF-a) . AN E-6 (IL-6) FIEAANZE-10 (IL-10) K5, Wi RREmEER M % (RT-PCR) il 58— 2 A
AW (iNOS) . TNF-a, IL6 1 ILI0 mRNA [353k; SREENE (Western blot) Rl 40 IxB-a, p65 HIIFEL, HR
5 LPS MERIZHAR LY, H75 77 M E AR 5B B K% NO . TNF-o 1 IL-6 43, 40 IL-10 23 ; 0k iNOS, TNF-o. 116
mRNA K3k, Rk IL10 mRNA 3Rik; 0] IkB-a, p65 MBEERAL, HEmiEAREmbl kB-a WM. it AR
AESE T 53 7 BT XT LPS 3 RAW264. 7 F WA E 9 R4V E T, AR RIPLHI T e 5 NF-«B {5 5@ A G,
KW T DM MREEAER; B2, Bk
RESES. R285.5 XEIRERG: A XEHE . 1001-1528(2017)05-0890-06
doi: 10. 3969/j. issn. 1001-1528. 2017. 05. 002

Protective effects of total flavones from Xueli Formula on LPS-stimulated
RAW264. 7 cell inflammation

CONG You-quan',  HAN Jing-jing', FANG Yun'’* CHEN Jun’
(1. Drum Tower Clinical Medical College of Integrated Chinese and Western Medicine, Nanjing University of Chinese Medicine, Nanjing 210008, China;

9

2. Drum Tower Hospital Affiliated to Medical College of Nanjing University, Nanjing 210008, China; 3. College of Pharmacy, Nanjing University of
Chinese Medicine, Nanjing 210023, China)

ABSTRACT: AIM To observe the anti-inflammatory effects of total flavones from Xueli Formula ( Violae Herba,

KA EE: 20160929

BELWAR: WA EAEMREHE (HZ1016KY)

EEE N : AKRIL (1992—), Y, i, WFEGIEAR SEYZ R 5. E-mail: cyqeongl992@ sina. com

* BIEEE: 7 2 (1959—), Lo, FAEZ, MNSAWZN% 508 =058, Tel: (025) 83105581, E-mail: njglfy@ 163. com
890



