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GLP 1 8945 (P <0.05), 1, 54 & 80 16 10 LAk 8ok % fh A Bl 7] Lactisole 91 2474 (P <0.05), %4 =AM L%
Bk f B S Ak Ak, AR GLP — 1 ik, B M B AE A
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Exploration on Hypoglycemic Mechanism of Yuzhu( Polygonatum
odoratumin) Saponin Based on Sweet Taste and Sweet Receptors

YANG Huasheng, XIAO Yin, LI Ting, DUAN Yawen, WU Lu
(Jiangxi University of Chinese Medicine ,Nanchang 330004 , Jiangxi, China)

Abstract; Objective To define “sweetness” in traditional Chinese medicine based on sweet taste receptors and explore the
hypoglycemic mechanism of Yuzhu( Polygonatum odoratumin) saponin. Methods The diabetic model was established by strepto-
zocin( STZ) method. After successfully modeling, the mice were randomly divided into model group, metformin group,low dose of
Yuzhu( Polygonatum odoratumin) saponin group, high dose of Yuzhu ( Polygonatum odoratumin) saponin group, low dose of
Yuzhu ( Polygonatum odoratumin) saponin + Lac( Lactisole) group and high dose of Yuzhu( Polygonatum odoratumin) saponin +
Lac group. The mice without modeling were taken as the normal group. Fasting blood glucose and glucose tolerance were tested 7
weeks after administration of the drug. After 8 weeks of drug administration, the levels of total cholesterol ( TC) , triglyceride
(TG) ,low — density lipoprotein cholesterol( LDL — C) and high — density lipoprotein cholesterol( HDL — C) were determined by
biochemical kits. The morphology of pancreas and liver tissues were observed by hematoxylin — eosin staining( HE) ,and the con-
tents of glucagon — like peptide — 1 ( GLP - 1) and insulin were determined by enzyme linked immunosorbent assay ( ELISA).
HuTu - 80 was used as a cellular model ,and the contents of GLP — 1 and Cyclic adenosine monophosphate (¢cAMP ) were detec-
ted by ELISA. The intensity of Ca’* fluorescence was detected by laser confocal. Results Yuzhu( Polygonatum odoratumin) sap-
onin significantly reduced the levels of fasting blood glucose,TC,TG and LDL - C in diabetic mice( P <0.05). Yuzhu( Polygo-
natum odoratumin) saponin increased the levels of HDL — C,GLP -1 and insulin( P <0.05) , and improved the morphology of
the pancreas and liver tissues. Yuzhu( Polygonatum odoratumin) saponin significantly increased the contents of cAMP,Ca’* and
GLP -1 after their action on cells( P <0.05). However,the action of Yuzhu( Polygonatum odoratumin) saponin could be signifi-
cantly inhibited by the sweet taste receptor inhibitor Lactisole( P <0. 05). Conclusion Yuzhu( Polygonatum odoratumin) saponin
agitates sweet taste receptors due to the sweet taste,which in turn promotes GLP — 1 secretion and exerts hypoglycemic effects.
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HR, SRR, B A AR Z —, AR IR,
(e R IR 2 ) e E B Rk 2 gk 238 A, b
38.4% " o RZUR AT BRI 5 S0, SRR T, SR
BEHFN G2/ T RN . B, TR 25 B H AT RER T R,
WATRERAE T “BR” . XA Z ey S H R J7 12, AT REXT
HRZG IR - RO RS A BRI ; IR ES, AA H 25NAE
BRH, HACdL R/ 2/ 0, IR 43X 28 vh 25 T R 1 5 B HE L LA
WisE . BUAWERZRM, 57 197 A 5 KRS8 B2 2546 ¢, Thi X Fh
TR N Bk A

FHIRSZ AR S T RS SRS — 50, oy )z e E B
SEVA FR . W EHR A, AT A TR A AL L <
JOT " O SRS A AR 2 AR S B R R A S, T AR IR A
TR s BRI R BT FUE S HIR” . B T
TERIRZ AR, o - R RGN R IR 1T ( cyclic adeno-
sine monophosphate , cAMP) ¥ BE I F}-, Ca®* PR35, 2 Bk
=5 I B R AR — 1 (glucagon — like peptide —1,GLP —1)
G WA 7 A MR AR T B T AL X Bl R TR E N
CHERT o AT FHRSZ U 2 B R ORI DR, R I
AT DNEI R 52 44 ) f B, 200 25 X v 2 H R i — 3 ) S, D
“ JUFTHEh AR Z2 44, JA sh AR5 5 19 BT, Yo H ek 7. [
B, 7 AP T B AN SN T 32 A%, (HRTAIE R A2 R 2 2k 1 4
SRETRAE SR AL, A AR S N MR R B 5 R, R
{& GLP — 1 43 Wh , X e ot 7] B 2 H R, an i ik 24
GHMEH . BT UL W, A SCHR L LR S 3l 1 o F ok
EREAL7/ ) TR 7

E R H A FHE Y £ AT Polygonatum odoratum ( Mill. )
Druce [ THARZE, IR FRBAIEME , AL E RS, PR IG IR L%
FITF67 BB B EAES . BT RS A 28 BT
B 1Y, B TR R a7 EATIRS T BT
RR“ PUR] S 3l S 5R AR5 5 M T, 25 o0 HoR ™, w] LAHEDY,
FAT R E A TS B SESREIRE S P, AT H 4R
SR I, EAT AT AL B e s GLP - 1 sk
B AT SR W] B2 AT IR s 0 BBk — | JCHL AT fig
552 BERETRAS 5 0. AR 5% S AR 2 AR 1 A
JE RS 2 H T BT T % oR FH BE IRAL T R (strepto-
zotocin, STZ ) il &4 AR AL T, AIF 5T AT 2 1 X B8 B s /1N Bl 3
JiE B AT L I L GLP — 1 e 3 JHRVE AN T I 4 4U8 25
MIEEI , JT SRR SZ AR IR ) 2 - (4 - AU AR 4R ) TR R
(Lactisole, Lac ) AT HLBCHIFSR 5 5% A0 MRS BUBT 5% 6477 2 1 %o
B A5 S % 15 500 T cAMP Ca®* IYSE I, I — 2 55E &
Ay X RS2 A Rl A
1
L1 sEmi

KM /BRI T, R T RE 20 ~ 22 g, B VL PG H DR 2 K 44 5
R LR VP RTHIES : SCXK (#5)2018 - 0003, A<
FEITA TP E AT SR sh Yy i 4e 5 R, Jr R BUS L
W 2 R A4 0 B & 0L 4 A A A oE (At 5 JZSYDWLL -
20201215) ,

HuTu - 80 A+ 48 iz g 48 4t M ( 1ot s A A= b4 A B
4 w) 5 FHO536)

1.2 % 5KA

FATAM (EBERERGRAFARAA, # 5
200901 ) ; EhmR — FARUI A ( Hh 36 ¥t 53 6 1 25 BR > ) L 4t
5 :AbS0267) o FEMRAE R (AL KK ERHCA R AR S

2

506J022) ; & fH [& fiE (total cholesterol, TC) 325 & . H i = g
(triglyceride, TG ) 3257 &5 . {IK %% £ B8 25 H JH [& B (low — density
lipoprotein cholesterol, LDL — C) &5 &7 . /5 %5 )& 5 25 13 HH [ i
(high — density lipoprotein cholesterol, HDL — C) i3] & ( B &t
AR W) TOREBF 5T BT, it 5 20220922 | 20220921 |, 20220922
20220923 ) ;/NEL GLP — 1 3850 & ( L ifg (e m A Y LA BRA
A, A5 H2106Y28 ) ; GLP — 1 fiff 1 4 73 W Fff 3 3% ( enzyme
linked immunosorbent assay , ELISA ) i3] &1 ( 21 JE B A YR
H AR, :HI053G053 ) ; cAMP ELISA 3551 £ (B 5% #E AL
) TREBFSE AT, 315 :20210611 ) ;Fluo — 3/AM £5 5 T G #E
B (PR 25 AR YRR R |, it 5 F2023461 ) 5 Lactisole
(B IR MA R A BRA F] L, i S : L06J12T136516) .

1.3 &

TCS SP5 11 LI R A5 B it (15 E Leica 24 A ) E-
clipse TS100 — F {8 & & %% ( H &K Nikon 4\ 7] ) ; ACCU -
CHEKN Active BloodGlucose Meter ( & K {% J7 %Y Mt 4% 4% ) 5
HI1220 5 HL (75 Leica A F]) ;EGI150H F g AR & (1
Leica 2y #) ) ; RM2255 484 A B V) A (15 [E] Leica 23] ) 5
MODEL 3111 —F kK534 ( Thermo e — lectron 23] )

2 7k
2.1 EMEHMHE

BUEAT R0, KRB 3 IR, BRIR 2 by G I SRIOR, BEUL,
S UEAR LG IR S, SR O BREE I, WEE LR TR, 7K
T8 TE K fE, AB -8 KALMg4ti{L, SE K (10%
CBERR LR, 1] 40% C Bkt W AR VR, 28 T, AR
EA R @WE, TR AE R 63. 5%, 1 F N
0.1% , HAEAH AT & 03 2558 RO R0E | BRZ0 R
W /IN T HEI LSS
2.2 #HE SpHURLY

B e g ik PR SR 1 RS 25 AR, TR 120 mg/kg
9 1% STZ — YRV N8 s S i) 48 % PO A 8L, 1 K6 2 ( mormal
control group,NC 21 ) {E 4 & |25 A bl 3 d J5, B#fk
LI, 5 BEHLILAE, 45 = 16. 7 mmol/LL, W1k SR 3A ™
FE BRI /IS BR BB B 43 1 6 21, 43 5] D A5 Y 2 ( diabetes model
group, DM 2 ) \FH{E4H ( positive control group, PC £, — F XK
250 mg/kg) \ EAT AL F 24 (low dose group, LD 4, 18. 2
mg/keg) \ EAT R E R 4 (high dose group, HD 44 ,72. 8 mg/
ke) . ET R EMF E + 100 mg/kg Lactisole 4 (low dose
group + Lactisole, LD + Lac 4 ) . /T 2 H m 7 & + 100 mg/kg
Lactisole ZH (high dose group + Lactisole, HD + Lac 4 ), &4 6
o BB THN 25, 165 A BRI 25T HH R AR R 7%
K72 8 JH .,

2.3 WEERET®

2.3.1 %hAEHBEETHBARETAZTHNE SR THLH
KA 25)E 2.4.6.8 JAEAT AR BB oK R A T
TE o BNEUA B, BRBA — 2 A mEEH(W,) 5K
(V) U508 24 h FRIE 24 h S FRERI R AR (W,) 5K (V,),
KRS G RIS O, Y B PR, M IR A R AR
Bt = W, - W ks AL HKkE=V, - V,,

2.3.2 =M AEAEGNE G4 T FE SRS R
FKEBUIL N 25 M I B 56 16 h S, DL 2.0 g/kg FZHE
RE S R BRI I #E B )5 0.0.5.1.0,1.5 2.0 h f4 b
8, I H o 2 T T (area under the curve , AUC) M
2.3.3 MMEJFESBEINE L8 FERGE, A EidE;
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JREE , A1), SR /N ERUBR IR TS 2H 25 A 4% 2R Eh
[ 24 h, SEEMK, —H RGBS A, b g
R, B TR R TTWEL,
2.3.4 ffgmlE 4524 8 JALSHE /N RAS B RS S
AR ERELIM,, M # 5 2 h )5 ,4 °C,3500 r/min 2.0 10 min, 73 &
LI 5 ¥5AE R 2GR S B 484E , i & TC TG \LDL - C \HDL -
CHYE i,
2.3.5 GLP -1 Bk & & eymia  HU“2.3. 47 30 F [ i,
ELISA JjE H GLP -1 i RS i,
2.3.6 HuTu-80 Zmff GLP -1 .cAMP 5 Ca** ¢4 ;& 3¢
HuTu - 80 4y, BOHB A K4, LA4FAL 4 x 10° MERP %] 6
Lt BEE IE H 4, A M2 (300 pwg/ml) , 100,200,300,
400,500 pg/mL ETEA A A E T CO, Bigrffirphist 48 h
Ja BB TR IR W 25 , WEER 2% v 3R 5 K ( phosphate buffered saline ,
PBS) V& VRN 2 W I A TG SR M AR S5 5% 3 hy W b
FEWR, PBS Y PE 2 UK, 43 A AAE R 259, & 1 he WRICAH
WM T EP & ,4 °C 0 10 min, BRI, ELISA 46 T
41 GLP — 1 &t s SRS 7E 300 pg/mL EATEH 30 mA S
mmol/L Lactisole .10 mmol/L Lactisole, % %¢ AT 24 5 Lacti-
sole £ HIXJ GLP — 1 /3 AR50

BOW B A K 4, DAL 4 x 10° R3] 6 fLikp, %
BEIE R EE A (300 pg/mL) | EATE 4 (300 pg/mL)
M E T CO, FEFRAAhEE % 48 h W5 FR M 25, PBS 1k 2
UG IMA TR TR WL, TS TR A P AR 815 9% 3 hy, LK%
&, PBS YEVEANME 2 YK, T4 BN AAH N 255 , 1E & 4 A Rl 4
I AN EE T, AR FRAR I & 15 min, T L EEFRK, PBS
THVE2 W, A RTPA BL#0E , 1AL 2 min JFIETIH5],4 C Rl

10 min, i 4E F35, ELISA 345 cAMP ()& &

IR K A0, DAL 1 x 10° AN A Bos B 4
FEARNURALA e W BE B 24 h; i 5 IE % 4 300 pg/
mL FFTHEAL 300 wg/mL EATRHFA . BEEFRE W 5, PBS
VE 2 R IATCHERE SR, A IE FRAG T k25 57 3 hy IR A
FEU, PBS V5L 2 W5, #E 60 A 2 wmol/L Fluo —3/AM, A:fL
150 pL;37 CH¥E 10 min, PBS {57 2 Wi , 4R 2541 FH I 25
Wy, I A R TR A M35 520, G A g E S5 min, )
LRGSR, PBS Ji59% 2 YR TN PBS SR bl , A B R AR k4L
WEE 15 min, FEOEIL R A B S A4 ], R A Image
Pro Plus B fFi1H5 Ca™* Hootam!"™ .
2.4 HiItF &

SCUGHARFH x =5 57, SR FH SPSS 19. 0 Gi it i (A 404
AL 2H 550 L A o) B R R 25 40 T, 4L TR X5 550 G L 3
K/ 2280 (LSD) #5535, J5 25 48 55 B F] Tamhane 5 5
PP <0.05 Rz R BA G5 L.
3 #R
3.1 EMEHNGRE HEE BKE RENB N

FAT AT N B BT B K R R, 2
RILE 1, F 1A R, SEMA L, EMEHK. &5 Ed
NRAETRYY 6 )G R B B3 (P <0.05) . & 1B BIR,
HIEWA R ,2 JHEEBA/N B R R E A (P <0.05)
SRR A, EATR AR R AR/ NRARYT 6.8 S &
BEUBFIN(P<0.05), K 1C EBx, SEERIA L, BT R
HAL B A /N RAERYT 8 MG, K EHE TR (P<
0.05), K 1D B7x, SHEARA H i, 47 2 0% & 2 4/
RIERITO SIS , IRt B2 W > (P <0.05) 4R, 4784

A CINc#t
50 - B 141 Ipm#
[ hgel
[ ]
. 121 . [Jup#4
401 a - . = LD+ Lacsl
i T a I“ 104 T i EEuDacl
CEN . = e 2 L 5T
b 3@ 81 A
& % o
20 s
44
101 .
0- - = = 04
o 28  4F oA 8H oA 2 4H oA 8H
C D
601 501
501 404 a4 A
E 1 2 30 b
Z &
% R
X X 20+ N
104
0- 0-
0/ 2/ 4/ 6JA 8JA 0JA 2/4 44 6JE 8JH
‘EE:AP<0. 05O
B 1 AR XS R oK R (n =6,x £5)
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Xof 8 B /0N BRERE K B L B A T, 359 AT A A2 A o) 7
Lactisole #jI{f] (P <0.05)
3.2 EMrRA . O RE T E SR

EATRATX /N A OB 52, 45 R 0 ad o [l 2A,
RN, S IEH 4L e AR A AL /)N BR 25 IR 10BE S 3% e (P <
0.05) , T2 IAIT 6 G, & I mpE B 8 TR (P <0.05) ;
EATREXIBE RN OGTT {5 M, 45 3 Wi vt 1 & 2B,
ZER R, 5 IE R A g, BB A 0N FRRE I £ T T A
K(P<0.05) 44T EATRH)G, M2 T m AU B/ (P <
0.05) . BV 2A - [&] 2B 455 [E] ] #HH , Lactisole ] Wi%% T AT
AP as IE RE L 1 AR A VR (P <0.05)
3.3 EMEBEHXBR FALABESNY W

FAT XM T LUEAS N, 255 WG T 1A 3,
R BIR, IEH A/ R S F e, T AU B, A0 4y
5] BRI Z /N BB S N 40 AT s SN, T EA47T
o B BB RS A B 7. TR, 1E R /N BUR A 2 A %
S5 AN AR R AT, JHFA M K S 28 A e Ak ) B S22 s e R HE 31 5
FERIAL /N R AR T 2%, FF A A RS M TE R, 4 i A%
AR IR AR ; 45 F S B 1S TR S Brak
3 RN D . T Lactisole A 336 %% T 77 2 X e i i
WELH A A, A LA I
3.4 BB

EATREX/NRMAg s, SR E 1, SRER, 5
TE W40 b R 2H /N B, TC TG \LDL - C /K B E T (P <
0.05) ,HDL - C /K3 T (P <0.05) ; SHRIA L5, &
PP, & & L/ BRI TCL TG JKFB I TR (P <
0.05) ,HDL - C /K- T & (P <0.05) ; [ 457 EAT 21
LRt 2 (M il 77 Lactisole, Lactisole B #4il & 47 B F XF TC .
TG HDL - C [9fEA (P <0.05) ,
3.5 EATRAA GLP -1 R XN ¥

EATREAXS GLP -1 f5gma, 25 1 WK 44, 45 BoR, 5
IEH 2 g AR GLP — 1 i B TR (P <0.05) ; 515 %]
A, FMRT4 GLP -1 S8 BFI®(P<0.05), ET
B S RN, LK 4B, SR ER, 5SIEFAEL
BOBRADNR MRS R & B E TR (P<0.05), 5H
HE, M4/ RnERSESEEET & (P<

>

5

GLP-19 %/ (pmol/L)
&> o o

>

>

—

0+
B B B B P
&S F

0.05), [#l4 3], Lactisole A %% FAT 2 H % GLP -1 ik
BEMER(P<0.05),
F 1 BATERANEILE T MUK T R (x £ 5)

BA{3f : mmol/L

A5 n C 6 IDL-C HDL-C

NC 4 6 2.05£0.30  1.12£0.22  0.31£0.08 1.48 £0.24
DM 4 6 4.51£0.67" 2.10£0.37%  0.48£0.06"  0.93£0.14*
PC 4 6 2.86£0.28% 1.26:0.284 0.34£0.06%  1.41£0.204
LD 4 6 3.36£0.56% 1.55:0.314  0.42£0.06 1.31£0.234
HD 41 6 3.10£0.71%  1.40£0.21%  0.37£0.044  1.38+0.294
ID+lac4l 6  4.1420.46%  1.95:0.35*  0.47£0.05  0.98£0.20%
HD+lac# 6  3.88+0.65° 1.79:0.36*  0.43+0.05 1.09 £0.09%

Ty 5 NC LA, P<0.05; A5 DM 41 4, P<0.05;#5 LD 4114, P<0.05;4 5

HD 4 ¢, P <0. 05,
3.6 E A2t HuTu -80 40 GLP — 1 ¢cAMP Ca’>* By %

FEATREAEX HuTu - 80 4l GLP — 1 233 Ay 520, 45 51 I
UL 1 B 5A - B 5B, 3T 1 B SA BoR, 5IE R 4 AH H,
200 ~500 pg/mL () EAT AT fE WIS GLP - 1 ik
FE(P<0.05) ;4551 1 |8l 5B 7%, Lactisole REBI &L T 6 £ 472
HXF GLP — 1 Zp eI (P <0.05) o #F— 258 EATR
FEXTRIORZ AN 538 15 550 T cAMP Ca®* FYSE I, 45 51 I,
W T ESC-FESD, i I E 5C WoR, BT 2H AT 8%
T Y EH R A2 AR BB 5 0 T cAMP 55 (P <0.05) 5
IR 5D FI, 5IEH 4 (0.06 x107" £0.02 x10 " )L, &
PTEAFLH(0.31 x 107" £0.07 x 107") K @A 4l (0.16 x 107!
+0.03 x10~") 4Py Ca®* s EE W @I58 (P <0.05) .
4 iFig

ATFFE R — WM B s 1 5 STZ 19 5 v 8 37 Bl I o A
OB/ NG AT R AIRIT ), AR R K R
TC.TG HDL - C 75 g I8 | 171 AR o 4 W o LA B SR AR ST 4 21
B R A B AR, R AT AT A B0 R BN,
XPRE R IR RAT — & G YT E . R, SRR L, E4T 2
A/ GLP — 1 i vk B 28 T, ELSHR 32 1440 il
#| Lactisole AEHH 5 FHWF T AT 25 %} TC TG . HDL — C .GLP — 1,
JiR S B AEHRARIUVE R o AT O, AT R R e R S A R HE
TOWEFE o el 5 2, S SR 2 (R il R VR A E . ik —

2.01 A

[a—
(O]
M

Jih &% %/(mlU/L)
=

0.5
0.0-
&S S SF
AR

H:AP<0.05,
B4 FEATRAEN /NI CLP 1 &k ME BB RAHIE (n =6, +5)
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A 5% i HuTu — 80 20 3 38 5477 78 7 % A 32 1K 1 38k 3 7
HuTu — 80 2 A+ 45 I B 40 , Ho oA BTk 2 ARk i 22 35
RS2 A B R S5 45, cAMP SR8 380, Ca®* L, HE T
GLP — 1 Sy, #40 g 52 36 4% S P U IE S, B AT S 1 T 9 3
FHRSZ K, I8 SRR 2 1AM B K

FITT, 8 P8 58T 7 W2 MR LB , GLP — | 32 s 3h 71
SRS, WS SEARAK T . GLP — 1 S —Rh i
IR P 5 2 8 2, HT 1 I 05 2 R 90 7 2 M 2
T A AR HE S R R AR M ™ L AR R, BAT R
T 075 70k 52 AR 25 A, RS 3 IR 52 M A S 0E 5, o T AR
GLP — 1 B3k, & P 5 5 40 i . W L, GLP — 1 3%
PRI 5 EHR 2 A B A0 7E A T 5 2540 | 255 5 TG
HAE R — B0 . AT H RTIRTS R R, B4R SRR
A B A" .

SRR H R 2 H R R, 454 TR S A B L
AT B SR ERAE BB, S R L R S B
R AL ROk . He— R FE I 25 1
R A CUEVRT o BT REVR A A 14 H R T 24, AR R b R e
T RIS RS TIOR ST RS R T BRI RE B
25 HR” WA ROR” . S B R RS S R, T
Peak B A GLP — 1, 555 B 25 e R, Huk256E4h g
FILREZE , B0 H R 25 B AR 25 RIrh A2 M 22 |
SRR N (9 B -k NG N I N 55 IR N R 1 S 1
S A R T O S =X (Y EE T B e o = 2 S B AN I N 6 W = e
RS2 R S3E G, GLP — 1 A3 b0, 6 7 412 0k R 55 25 43 0, 76
WA LR 1% ) T, 38 3o 8 5 L Y0058 128 PR 0t — A S A 2K R AR 36
T 91 1 BFT R TIE A K VRO 32 T RE S B ZE L. PR, o A 5 3
SER TG TR 7 — R LA MR R 2 kb2 A
TR A, TR AR B P 2 H R R T vk 2 A
FIZG VLS50, T — 25 40T

EATE TR B IE, U TR iR > IR
i A BB, I Rt T BB S O IR . H RN L TR
B AT BRI AT R H R (0 R BE PR T RE I
25 HUR, B SR TT TR SZ O 1 A1 BE 4R T AT R I YA T
FRIFHIBLE . SZISS LS, EHRSZ VK 1 £ B R 450 o Hb b e
FATIG MRS —— FAT A W R AL . PR, R e
b2 HR” e S E A AT A A SO TR R 2
A SR VR, B HE FE TR R B i, MR A I
DRBIFFT AL T 00 A L BhAE T HOR B AL R S R R . RS,
BT 45 Al g A 0 7 FE BTN SR A S B I 4
e
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