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Abstract; Objective To observe the effects of Shenling Baizhu Powder( %5 4 A #{, SLBZP) and its separated components
on glucose and lipid metabolism in obese type 2 diabetes mellitus( T2DM) rats induced by high — fat diet( HFD) combined with
low — dose streptozotocin( STZ) ,so as to obtain the best effective part of SLBZP to improve obese T2DM ,and to clarify the main
material basis of SLBZP to treat T2DM with “sweet drugs”. Methods The obese T2DM rats were treated with SLBZP, its split
components and liraglutide. The body weight, abdominal circumference ,food intake , water intake and fasting blood glucose of rats
were measured regularly,and oral glucose tolerance test( OGTT) ,insulin tolerance test (ITT) and pyruvate tolerance test( PTT)
were performed after administration. Homeostasis model assessment of insulin resistance index( HOMA —IR) , homeostasis model
assessment of B — cell(HOMA - B) , insulin sensitivity index ( ISI) , quantitative insulin sensitivity check index ( QUICKI) and
other parameters were calculated. At the end of the study,the serum and pancreatic tissue were collected for biochemical and
pathological analysis. Results The obese T2DM animal model was successfully established by HFD + STZ. SLBZP and its split
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components can reduce the weight and abdominal circumference of obese T2DM rats, alleviate the phenotype of polyphagia and

polydipsia in obese T2DM rats, and regulate lipid metabolism. It can reduce fasting blood glucose ,improve glucose tolerance,in-

sulin tolerance and pyruvate tolerance,islet morphology and function,and regulate glucose metabolism in obese T2DM rats. Con-

clusion SLBZP and its separated components can effectively improve obese T2DM, regulate the disorder of glucose and lipid me-

tabolism, and repair the pathological damage of pancreas. Polysaccharide of SLBZP is the best effective part to improve obese

T2DM. The polysaccharides faction,70% ethanol fraction and water eluted fraction of SLBZP are the main material basis of the
“sweet” taste of SLBZP,which together play the role of SLBZP in improving obese T2DM.
Keywords : Shenling Baizhu Powder( %5 [{ AR L) ;separated components ;obese type 2 diabetes mellitus ; glycolipid metab-

olism
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B R BIIUIG FR3 F TIA TR IS 16 R Ge B 45 3T ARl
PR T AE Ak, MR A S5 (196 A SO ) I8 AR 2
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&) ; ACCU — CHE Instant S Ifii#{% ( % [X) ; OROBOROS £ fi A
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ARG RA ) ; NS R Rgl (Ginsenoside Rgl, it 5 :
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i JEHE A R RO RS
2.5.2 Lee’sdgd RN (g)"(1/3) x 10/# K (mm) , &K
FESCHRBILT TR RS
2.5.3 JetkrealE JEURLL = CHRRD ¢ + SRR )/
R (g) x100% o
2.5.4 kA
blood glucose ,FBG) .,
2.5.5 wRHEHEWE M HEHE ARRSEXE (A
IPIYES 4 JH 5 A EAT 11 AR A6 % W i k3055 (Oral glucose tol-
erance test, OGTT) | i & Z it 7 i 48 ( Insulin tolerance test,
ITT) AR BR T &5 ( Pyruvate tolerance test, PTT) , OGTT ;K
AR 12 h )5, 1 50% # A B W% 2 o/ ke 1A J0T 50 H (de
FRFEBARTR N 0. 4 mI/100 g /K54 #E S ) , 76 IR AT (0
min) JRAE S5 30,60,90,120 min J& & ik e i 00 & 0 4 7K -
ITT:OGTT J5iE MMM SR 1 d Ji5 , REUEE R 6 h )5, I v i
TR 2R (0.5 UZkg MEBTHE) o THESHT (O min) K if: o
Ji 15.30,60.90 120 min J&# JFkCR 1L I & 1A K F o PTTITT
JRAE MR 1 d J5, R RAS R 12 h J5  FRIBUA ST E, R IR
TEST A7 2 N AR A iR 2 ¢/ kg (LTI 2 ¢/10 mL,
10 ml/kg) , JEEETESHATR 1 mL/100 g0 FEESHT(0 min) K
H9F S 30,60 .90 120 min B2 # ik R M 22 5 7K -
2.5.6 B FEARMARRAEAR LI O e W BRI I E R IR
175 5 HbAle FINS (GLP — 1 FFA 7K, HARERAE ™ 4% Hic B3t
) & B A AT

K4 B 3R B Zh I E i i b S [ B ( Total cho-
lesterol, TC) , H-ilh =i ( Triglyceride, TG) %% ¥ ig 5 F IH
Ji% ( Low — density lipoprotein cholesterol , LDL — C) £l 15 % B 5 25
[ IE [ % ( High — density lipoprotein cholesterol, HDL — C) 7K 3,
2.5.7 FMREBME. R TR - 5 R AP 5
( Homeostasis model assessment of insulin resistance index,
HOMA —IR) = FBG x FINS/22. 5; f& Z5 05 10 i 19 25 45 WA 45 4%
(Homeostasis model assessment of B — cell, HOMA - g) =20 x
FINS/(FBG -3.5) ; i &) 2 U845 4% ( Insulin sensitivity index,
ISI) =1/(FBG x FINS) ; & £ [ 15 2 U8 5 % ( Quantitative

25 25 WY 1a), 4 J5 K D0 25 M I ( Fasting

insulin sensitivity check index, QUICKI) = 1/( Log FBG + Log
FINS) ; JlER4H 4N HE et
2.5.8 Z o #E R F AL ( Oxygraph 2k, 02k ) A& ik i 20
LARRARE (1) FIRHRSIHW: Ok FIRM G, 2]
Pt , — M S ~ 10 mg/ G (85 R A0 PREL R ) , LA AR FR i 4 41
BTk PBS & QY ; @F A4 2L + 1 mL MIROS jig A F
SPEISIAR TSN, BB E IR B ] s @5 S
THIEROR BRI (35 TR , AT Z Wk i) , BN AT 15 2 4H 415
KW, (2)02k FAEGRE: R S ~ 10 mg 4121 + 1 mL MIROS I
WA 5T, il 4 1 mL ZHEUEI IR (3) INFEIF 4 T 287,
WA 1 mL BUFFER, FIRS A | mL U558 A 2
SRS, NN SRR 2 mL, B CE TR, HEl
Z:G+M+P+ADP(D) + CYTC +SCC(S) +U + ROT + AMA ,
2.6 HKitFEiiE

BRI R Prsim 9. 0 BRAFEGE 047, BUE LA HL + A5
WEZEIR , 2 BB HEBCR F B8R 2R 07 22 70 Bt (one — way
ANOVA) ,LIP <0.05 25 A geit2 5 3,
3 XWHER
3.1 B2HEaRRMFARPFLHLR

BS2 FUR A 53 3% 73 L% il 20 4 (Volatile ol
faction, VOF)  ZHl4H 43 ( polysaccharides faction, PF) 1§ 7K i
203 (water eluted fraction, WEF) &} JJ§ 40% [ ¥ 2H 43 (40%
ethanol fraction, 40% EF) . # J§ 70% [ %% 2H 43 (70% ethanol
fraction,70% EF) . #fI§ 95% B 4H 43 (95% ethanol fraction,
95%EF) . % FARBEIR IR IR 2, 35TR1L A4 0
PR3 I, BE R ep 24 (4 SR Re 1 S5 S AR 4 40 52 07 b i 4 iR AL
ST, AR B AL AR BT, OF B PR o B BoA
BNISE UM . R AR 2 W A SE SUAMT ik it o
WERE /K VL 43 5548 g 40% W vk 20 43 3¢ LHE S 0. 372 7 W i
40% BEELH 5y 5 W B 70% 5 k20 3 58 SRR 0. 063 85 44 i
70% BEELH 53 S5 RG 95 % BeietH 73 28 R 0. 079 4, Z5451R
HRUA RS SEAI A, AT RIS 2% AR R 40 200 A B 1Y
SREIRE, TR WA A 2,

#2 ZEOARMEFTASIE

i HE/ (g) e/ (%)
VOF 0.300 0 0.07
PF 77.414'5 17.44
WEF 65.117 6 14.67
40% EF 3.0516 0.69
70% EF 1.801 9 0.41
95% EF 0.211 8 0.05

3.2 ZXARBREA 24034 LI T2DM X R E 8
i % v

S5 0 I1) % 2 A B A i o L % a4 LR 3 R
MR g A AR A A B ) AR B e A2 0 AL I s MR e
I 4 JJE , w R IR AR R A T e S IR TEST 1%
STZ 7 , M 4 L 4 SLBZP J HA 7341 3 41K BUAY 14 o
TR 452505, 5 M AU HEAS 2 BUA BT AT BT AR 25 25 565
4 R, L 41 (P<0.01) SLBZP 41 (P<0.05) . PF 4 (P<
0.05) \40% EF £[ (P <0. 05) iy A B i/ o O .35
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FNE IR SR 4 TR S, 2% B0 5 R A MR R UM Bl /& F € 4L
Heifa LT M ARG HRRIEE AR B, 52
w5 4 R, L 41(P<0.001) SLBZP 41 (P <0.01) .PF 41 (P <
0.05) 40% EF 41 (P <0.05) ,70% EF 41 (P <0.05) (¥ K
FEl /D o B2

5 CAME MM Lee’ s IECHTH RS, A FHR
REAR s, M TEge it % L (P >0.05) ;5 C ZHAHLL, M ZH1Y
BEVR L B2 TR (P <0.05) 45245 5 A FRARR .

3.3 BXEAREKEF 4405 ERE T2DM A B &K E 8
B

S H A2 K BRI 5 1 A AR K SR AR Ak g TP 4 e
o TEMCRERT BB A AR b, A 3 R S AR TRk Y o Bk
EREREEE BRI C AR EFE 4 HABERE T C
Mo MBS 1% STZ WG 2501 M 241 R &4 25 LR U
TRAMEAL. M AERELWRITMEL T, g% C
HAEFE, 4251 H)5 , M 4B A2 R IR E A
Fho FELAZS 2 IR S A A AN R M A5,

R POK LS H T, FEMESRET 4 J7, C A POKEAENI
FF UG H RS B T ) R R S g a3 i i A M e A
TR R RAJOK &8 C AR BO i s, Fe55 4 G s
At 1% STZ W5 M 41 L 41 . SLBZP K HAF 4 4 43 41 K R B
YOK R C AT, RIH B B 1) T2DM ZIRGKE, 5 M
AR ERARE, L 41 SLBZP JHff4r 414y AR R IKOK & B % T
W ,L 20 SLBZP 4{ \VOF 44 .PF 4{ 70% EF 2S5 h B %,
3.4 BE G RE K EIF 04 5 AR T2DM A BHE K38y
Bm
3.4.1 AXGREAELIFH Mo sTRert T2DM K R = e b
¥e 5 CAMLL, HES 1% STZ ¥ K T2DM K iR FBG i
FTtE . T2DM KRIW FBG Ew, Ir KR FBG # K F 11.1
mmol/L, T2DM W55 1T, FiE A2y, 5 M AM L, A 254
S REAG AR B T2DM K B FBG, Jidh L 41 . PF 41 . SLBZP 4 .
VOF 41 .70% EF 43R5 7T 35 R4 FBG,

3.4.2 ARG RKEAELIFH 55 RERE T2DM K R AEAR 4%
WA AR Hrm ARUFIT R T S50 245 R 45 41 K B
FINS (GHbAlc & GLP - 1 pZikfii, 45 ml WL, A 25 450
55 C AAHLE M AL KBRS 1B 2 B BB m (P <0.000 1),
5 M4, #8254 FINS BRR FRAIC, 5 M Mt R AR
BHERE X (P<0.05),

3.4.3 AXGREA LI 5wy T2DM X A OGTT,
ITT A PTT #9 %0 45241 JAJ5 OGTT ITT, 5 C 4140 kb, HE B
T2DM K BRAE—ERE B 1 IO IR 7 52450, 460 260 W T o L JlE &)
Zif R BBRE . LTI G, T2DM K 5 %5
T 2 52 453 PR 5 38 AN T 32 AR 000 0 R A 0 S s . AR
G, T2DM K R A% 80 700 W o I B2 2% T 2 % 1A ) I T R
AR BN . WAG s 5

3.5 BE AR R EF 248 40 3B T2DM K F AR 3 8
4|

5 C A, M 4R TC, TG .LDL - C [FFA & i
Fh HDL - C S MBRAIL, A28 E, 5 M AR, 542
REAL T TC . TG LDL - C % FFA /KF, 3425 17 HDL - C K

186

o AERE T2DM K EH TC. TG LDL - C 304845 T 8t , VOF
2H PF 4 Je WEPELH 43 20 10 35 AR T R BRIV o FFA 195 &
(P<0.05,P<0.01,P<0.001,P<0.000 1),PF 4] .WEF 41 .
B o 20 B 238 7 K By HDL - C B & 2 (P <
0.000 1)  ix£e25 W], SLBZP K HAfr 43 20 43 7T LA ele 35 JIE e
T2DM K FUIE B . WA TN 6,
3.6 BEARBBREF A3 ER T2DM KRB HFE.
o 86 38 AT 9
3.6.1 HOMA - IR HOMA - B.ISI,QUICKI 5 C #H#ftk, M
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