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Effect and mechanism of Rosa roxburghii polysaccharide on improving

insulin resistance in obese rats
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Abstract: Objective: This study aimed to develop R. roxburghii

B % B

as functional food in medicine and health care products. Methods:
High-fat dial-induced insulin resistance rat model was established.
There were normal control group. the model group, the positive
control group, and the low and high dose group of R. roxburghii
polysaccharide (100 mg/kg and 200 mg/kg). The body weight

was recorded before and after the experiment. The serum
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oxidative stress indexes (SOD, MDA), lipid metabolism indexes
(TG, TC), fasting blood glucose (FBG) and fasting insulin
(FINS) levels, as well as the mRNA and protein expressions of
PI3K and GLUT4 mRNA in skeletal muscle were detected. Re-
sults: Compared with the model group, the body weight, serum
MDA, TG, TC, FBG, FINS, HOMA-IR were decreased (P <<
0.01), and the SOD activity and the mRNA and protein expres-
sion levels of PI3K and GLUT4 were increased after polysaccha-
ride intervention in IR rats after R. roxburghii polysaccharide in-
tervention (P<C0.05). Conclusion: R. roxburghii polysaccharide
(PRR-3) has antioxidant effect, which can reduce the weight of
insulin-resistant rats, regulate glucose and lipid metabolism, and
improve obesity insulin resistance. There is a dose-effect relation-
ship, which may be achieved by up-regulating the expression of
PI3K and GLUT4 proteins in the PI3K/AKT/GLUT4 signaling
pathway and enhancing GLUT4 transport.

Keywords: Rosa roxburghii polysaccharide; obesity; oxidative

stress; insulin resistance; phosphatidylinositol 3 kinase (PI3K);

glucose transporter 4(GLUT4)
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VR4S, H 80 % I W 4 °C FEEUL 24 h, Sevag R
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(0.2 mol/L NaCl #Efit) .PRR-4 (0.3 mol/L NaCl ¥t fii)
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(3) B2y . BRI ¥ ) N5 37 & E
FRufiE, SM 4, HM 2443 3 LA 100,200 mg/kg B9 7 & 3 &
IR EW . NC H M AL SM AR REH#EE 0.9% NaCl
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4 CWP#E 24 h, TBST ¥R, i in HRP AR M) —H =l T
JEE 1 h, LI Ak 2% & Ol g o', 76 WD-9413 1%
e G 55 g, M BB A AR R
1.3.5 AL PI3K .GLUT4 mRNA 33Xk #4& )
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G ST AE BT R B R cDNA, BB 3 i
SHEHEFIFH R D 4% BRI S U E B 20 pL 0 R0
R AR 3 A~ E L, A7 LI 90k PCR. TAR
Pk 95 °C .30 s,PCR 95 ‘C.5 5,60 “C .30 s,3t 40 MEH,
MR 45 I BE L Ct fl, L 20 250 8 0 B 28 (X A9 AR X 3
k.
14 HERESHH

RIS BYELL « +5 Fox . B SPSS 26 BAFHEAT S T2
G304 ) L AROR P SRR AR ¢ K, = A IR HOBER A
BANE 224y B (One way ANOVA), Z & L% H
Dunnett ¥, 2 E £ GraphPad Prism 8.0 L i#47, P<<
0.05 N ZERA LIRS,
2 HiRk5Hbr
21 RESHAS SEMHEMNFFE

22 BE 4 A AT %, & B R TS PRR-1,PRR-2,
PRR-3.PRR-4 145 F53 Jl 24 9.38%4,6.57%,22.41%,
2.98% CHZ T E il , Hh PRR-3 b 4 5 4l 4645 2 1
FEA . AR AR B E AR & T R B Y =
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Table 1 Gene primer sequence of real-time PCR
Bk E/
S SR (53 lb -
p

F:5'-TGTGATGGTGGGTATGGGTA-3’
Bractin 265
R:5-AGGATGGCTCTCTTGCTCAG-3

F:5-CCCACAAGGCACCCTCACTA-3'

GLUT4 268
R:5-TGCCACCCACAGAGAAGATG-3'
R:5-AGAAGGGACAGTGGTATGAG-3'

PI3K 320
R:5-TGGAAGAGGTTTGGAGGTCA-3'

BESIE | 202289 8 | BRSNM
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H BB KBS b M. 357 PRR-3 M F R 5 1
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Figure 1 Dynamic changes of body weight of rats in

different groups



&M | Vol.38, No.9

HIDZE S R B ROE R A KRR R R 1E R AL

*2 SAXRBREREBAMFRRGEERHEL

Table 2 Changes of body weight and serum lipid metabolism indexes of rats in different groups

20 51 WG AT i/ g 12 AR H /g TG & & /(mmol « L™1)  TC & & /(mmol « L™
NC 41 216.214+10.23 468.36+14.67 0.6340.03 0.87+0.04

M 4 217.284+12.14 598.45413.54 "~ 1.164+0.07 " * 1.3640.03 " *
SM 2 216.544+11.78 540.23413.23% 0.8940.057 1.0740.027
HM 4 217.124+12.03 491.14+13.27% %4 0.5740.04% %4 0.86+0.04% 74
PC 4 216.714+12.45 473.14+12.78 0.5940.02 0.86+0.03

T o« 5 NCHE P<0.01; #5 MAKK P<0.05,% £ 5 MAILE P<0.01; A5 SM 4 &

P<C0.05,

FFEAL MDA Y& i (P <<0.01) . HAFFE R B 30U% X &,
FEFEEARES Z MM A %, BN BoR . Al
VLM R LIRET S AR A RESELTH
BB T (Fe*' Cu? D) EESA M ARG 48 S5 R
TSI B A F SR EUR B8 43 A M 0 Ak R A 1 g 5 4R
A, i v R AR R R SR ARE R . PRR-3 B T
HEH) 22 W v ) 21 43 LT AEL ) 22 B 1) 25 K B4y BT AU
PRR-3 L A A B A AEH .
24 REZSHEPRRI THEEERRLEFEEME.
R EKEHEH

A DR AR, B8 B 22 R0 A o o A 4 B A 48 A R A
JEE A DB i 4 R R B RO R . iR 4 AT, M
45 NC LA E L 0BE KO 86 5 225 B RBE 5 2 KP4
WAHHAE B EEER(P<0.01), 5 M 4 M H, Hl 5
LT UGS IR K B K 7 & B AK (P <<0.0D),
B E AR B ERR(P<<0.05 % P<T0.01) . & I is
b 8 3 AR (P <C0.01) , HLA1 [a] 52 50) & R0 7 ¢ &R L 30 R
SRR IR AR 2, o AT S O AL T A O A
KW ) T8 R Y ) 3R B R TR O /N BB AR
WL . TE R USRI AR M 2 0 A0 3R 58 PR A T R B
20 1 B IR O T L T T 4 R S R AT R i AT
B A — 30t PRR-3E A 8 75 98 5 25 43 0 R4 ofn B

i

F3 FBAAROLFREWMBIERNETWL
Table 3 Changes of serum oxidative stress indicators

in rats of different groups

TR R S Th g . SN A BB PRR-3 Hi UMb AR FH i
I 2H 2R AE L R T TR A R 45 R T AR R S 3 4 4
WA 38 Jon e K 2 U
25 HRIAEZYEPRRS THEEAXREHKAI PI3K,

GLUT1 EEMEGMEMNRIENETL

PI3K J& ‘B % LA 5 4 250 88 30E A JJLEF 2 Py i O g
b NI o e o= Ol 1 S e N o .
GLUT4 iz, | 2 /& 3 a7 1, M 415 5 L 2L
PI3K .GLUT4 mRNA Fl4E H KL 5 NC HAH L B A W
FER(P<0.05 8 P<<0.01), RAEBES ZHKIL KL
P % [H 2 — ., Rosca S0 35y 48 M I 7 ol il 1 A 4%
WE WS X MENFEET SRR BERE E
PR, SRS R — 8, SRR 28T HUE M KR
FHENL PISK .GLUT4 mRNA & AR BHAE, 5
M 4 AH A 2525 5 (P<<0.05 B, P<C0.01), 5 FH 254
AAEFIAR Y, HECRAATE R B R . W PRR-3 7 1A
IR K E B # L4 2h PISK .GLUT4 mRNA F&E 1%
ELRTE GLUTY (4 ;i
3 ik

B 20 2 F 3 M 4 0.2 mol/L NaCl ¥ i 41
gy A BURAL AR T BE A8 R A 1B ) 3R HR P oK R B &
AR R A ot e 5 B HCHT L L L R T AR R E A &

x4 HAKXRIMF FBG.FINS #1 HOMA-IR 924k °
Table 4 Changes of serum FBG, FINS and HOMA-IR

of rats in different groups

SOD {1/ GSH ¥/ MDA %t/ FBG/ FINS/
21 5 215 HOMA-IR
(Uemg b (mmol « L™ 1) (nmol * mg™ 1) (mmol « L™ 1) (mU-«L 1
NC 4] 110.124+5.21 24.764+2.65 3.2340.47 NC 4 5.1740.73 13.374+1.41 3.0740.21
M 41 79.69+4.23* % 15.34+1.62* % 7.54+0.34" " M4 74240447 24.36+£2.78" % 8.03£0.98% %
SM 4 86.874+4.31%  20.17+1.23% 5.16+0.32% SM 41 6.04+0.31% 16.7742.41% 4.514+0.74%
HM 41 96.3242.41%4 22.2142.17%%4 3.37+0.21%%4 HM 41 5.04£0.21% %4 12.574£1.34% %4 2.814£0.277 74
PC 4 99.6348.47 23.124+2.58 3.2940.03 PC 4 5.1140.27 12.984-0.73 2.97+0.73

T ox x HNCAE P<0.0l;#5 M4 P<0.05, # #
5 M4 P<<0.01; A5 SM 4 L P<C0.05,

T ox x 5 NCAIE P<0.01; #5 M4 L# P<0.05, # #
5 M@ LH P<<0.01;/A5 SM 4 & P<<0.05.
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* 5 NC 4 i P<<0.05; # 5 M 4l b4 P<<0.05
B2 ZBAXKFBIPISK AAfREGH TR

Figure 2 Changes of PI3K gene and protein in rat skeletal muscle of different groups

: e
KA 12 e 1,
E =
Koo .t 2T ;10
2 o o ®n
Z2os * g2 208
Z£%06 HZ 506
ZEo04 HEgoa
ow b B
% £02 g £ 202
S %00 25 00
= NC M SM HM PC 9= NC
413 =
Group
(a) PIBK mRNAZERALE
o
= i =
M1 Xz 14
ﬁg 1.0 #t =2 £12
= Zz ° 7
<08 # g £ 1.0
=3 R
z 3 - wE 208
Z206 KEE
=iNe] 04 o 5.8 0.6
> EY o % Z 04
5702 ¥ e Eo02
~ £ = = :
3 200 5= 00
= NC M SM HM PC S E NC
2413 =
Group

(a) GLUT4 mRNAZ ik &1k Kl

(b) GLUTAZE [ B M K 7tk

H#H#
# NC4 M4 SM4H HM4H PC4]
GLUT4 52 kDa
B —actin 43 kDa
SM  HM
ZH 51
Group

(¢) GLUT4ZEA 4R

* x5 NCU4lIbE P<<0.01; # 5 M 41IbE P<<0.05, % = 5 M 4l IL4 P<<0.01
A3 BUAXRKFHIWGLUTL AR A& a6 T4
Figure 3 Changes of GLUT4 gene and protein in rat skeletal muscle of different groups
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