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Rosa roxburghii Fruit Wine Improves Glucose and Lipid Metabolism
Disorder in Type 2 Diabetic Rats

AN Yuhong, ZHOU Jing, ZHU Dexing

(Guizhou Vocational College of Food Engineering, Guiyang 551499, China)

Abstract: This study aimed to investigate the effect of Rosa roxburghii fruit wine on glucose and lipid metabolism disorder
in type 2 diabetic rats and its possible mechanisms. The model of type 2 diabetic mice was established by high fat and high
sugar diet combined with intraperitoneal injection of streptozocin (STZ). The rats were divided into high (8 mL/kg),
medium (4 mL/kg), low (2 mL/kg) dose groups and model group, blank group. Fasting blood glucose was measured every
two weeks for 28 d. After the experiment, the contents of High-density lipoprotein cholesterol (HDL-C), fructosamine
(FMN)), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), total cholesterol (TC) and hepatic glycogen were
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measured in serum and liver. The relative mRNA expressions of AMP-activated protein kinase o (AMPK), Acetyl-CoA
carboxylases alpha (ACACA), 3-hydroxy-3-methylglutaryl coenzyme A reductase (HMG-CoA), fatty acid synthase
(FASN), Glucose Transporter 2 (GLUT2) and Cholesterol 7a-hydroxylase (CYP7A1) in liver were measured by real time
polymerase chain reaction (RT-PCR). The results showed that compared with the model group, Rosa roxburghii fruit wine
alleviated the symptoms of weight loss, polydipsia and polyphagia in type 2 diabetic rats. High and medium dose Rosa
roxburghii fruit wine significantly reduced fasting blood glucose and fructosamine content in experimental rats (P<0.05).
The contents of TC, TG and LDL-C in plasma and liver were decreased and the content of HDL-C was increased in each
dose group. Among them, the high and medium dose showed significant effects (P<0.05). Each dose group significantly
increased the relative expression of AMPK, GLUT2 and ACACA mRNA (P<0.05). High, medium and low dose increased
the relative expression of FASN mRNA, and the high and medium dose had significant effects (P<0.05). High and medium
dose also significantly decreased the relative expression of G6Pase, PEPCK, HMG-COA and CYP7A1 mRNA (P<0.05).
Conclusion: The mechanisms of Rosa roxburghii fruit wine to improve glucose and lipid metabolism disorder in type 2
diabetic rats may be related to the inhibition of endogenous cholesterol, the increase of lipid de novo synthesis and the
increase of glucose transmembrane rotational speed.
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TR XS g2 IR T, 25 4] SRR RE B 5 )
FAETH R (GRIB/KARRE) . A8 (4 mL/kg) LT A
sk, 25 LS TR, A0 45 T iR = b
A, 225 R R TR BT AR 50 T 7 )
FoH = NG B AL, BL 7 (%) Ry FERfRAs-1.5% R
B +10% & #85 +10% 54 11 +0.25% H £k +5% J5iE
W SEEGMAM, A 3 d BR— IR BT, JTAR IR AT
VEFEHE W A o, SO EATE] B ORI B, SIS E]
28 do SCEGHE 28 d B, £ AEE/K 12 h J5, R
O BERR R . Wr Sk b ZETFR SR AL, 1 Y% AE 4000 1/min,
4 °C BYEAE R ECs 15 min, —80 °C WRAE, T, ik
fRRIAS LY FREE . 432885 T80 °C A7, & H .
1.2.3  F5hrille

1.2.3.1 ZSJEMAENE  FELR2540FEEE 0. 14, 28 d,
REEEEAZEE/K 12 h J&7, BHERERPKCRIL, SR I X
I HAs T ok

1.2.3.2 AMZEMIESRAIME 2R . g

W =HR(TG) . K% EE IR & HHEEFE(LDL-C) | I
SOBH e . B IR E R (TC) o 2 IR & B R e
(HDL-C) 85 7™ &34 BRiaFR 8y v Al
1.2.3.3 RT-PCR BT MLHZWESRPHEEUEL RNA,
1 FH Qiagen FEHI I 74 5215 cDNA, i FH 2840356
FEEETHNRE RNA #RE . DL p-actin HNSFHRA 274
AT L AR RN, BB IR U P 2L RNA
PR, K Al B, F2eid I Fs 5% . cDNA BY-A A
K (BAA N 95 °C FiARPE 30 5595 °C 481 55, 60 °C
Bk 20s,72 °C ZEfH 50 s, 45 DMER) . FIEEAYT]
WEHungL 1,
1.3 #iEAIE

SEEGHPE SR ] SPSS 21.0 A Origin 8.1 #E47%%
YEGLIT AL IR, 240 8] L >R F One-way ANOVA i#F
47 Duncan 4387 . PigH 8] L4 >R HH Student’s ¢ K5 56,
LL P<0.05 WS TH#E2E
2 GBR5HH
2.1 FIRRERT 2 BUBEFRR AR E KR A2

HARLIPGXT 2 AOBEFRIp R R A R ARG Y 52 e 4n
262, 2 A, 5ES MM, £t 28 d milE e
HEAR F7 o, AR A 21 R 453 i 40 ) AR R 2 3 3
(P<0.05) 7= T°25 H4H; MR H STZ G = A mibiits
w2 BOPH PRI J5 , FH AR AR SR AN A S 1 b vl A,
FERIZH FNAR R AR E I IS8 525 H4HAE L, 354
FULH AR TR 2 5 (P<0.05)BEAIN T 13.70%; it 28 d
ANEFERIBL IR E B Ja, SR AE LY, IR S
AT NI R BUA T g &, e, b 4%
B2 (P<0.05) 34N T 49.01%. 50.36% £ 48.29%,
525 A b, BRAIZH SR & S AVROK S8 B, 47
I T 40.88% Fll 59.35%(P<0.05), 1M 45T Hl| FL
S, YR YERE L KR 2k, 2|7tk K
. RS 2 (P<0.05) o 156 RH i B SR nT
IGE 2 BB PRI R BRI SR I 21k . Z B PR
T HLHUSEAR
22 WARTHEMPE (FBG) FMEHER (FMN) By
A1)

FFL GG XT 2 HUMH PRI I B2 i s (FBG)

#1 T RT-PCR 51¥)¥51
Table 1  Primer sequences for RT-PCR
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HMG-COA GACCAACCTTCTACCTCAGCAAG
CYP741 GAGGGATTGAAGCACAAGAACC
ACACA CATCCGGCGACTTACGTTC

FASN TCAACCTGCTCCTGAAGCCGAA
AMPK CGGGGTCATTCTCTATGCTT
PEPCK GACAGACTCGCCCTATGTGGTG
GG6Pase GGCTCACTTTCCCCATCAGGT
GLUT2 CCAGCACATACGACACCAGACG

f-actin

ACGTCAGGTCATCACTATCG

ACAACTCACCAGCCATCACAGT
ATGCCCAGAGAATAGCGAGGT
AAACTTATCCCTTGCTCGGAA
GCCTCAGAGCGACAATATCCAC
TTTAAACCACTCGTGTTCCCT
GGTTGCAGGCCCAGTTGTTG
CCAAGTGCGAAACCAAACAGG
CCAAAGAACGAGGCGACCAT
GGCATAGAGGTCTTTACGGATG
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Table 2  Effect of Rosa roxburghii fruit wine on growth of rats (n=10)

215 WIAE(g) KiEHE(g) IRFREINE () KEm(gaw) ok (mL/4 w)
Control 207.92+8.54 319.44+10.21 111.52+5.05 510.033+15.99 528.21+4.21

MC 256.3246.217 275.69+12.62™ 19.37+4.43" 862.83+10.93"™ 1299.48+10.32"
LD 252.74+7.23° 281.69+7.62° 28.95+3.43 847.09+14.21° 1178.90+12.91°
MD 257.33+5.32° 296.35+5.61° 39.02+5.31° 819.32+18.32° 928.19+14.21°¢

HD 253.08+8.77" 291.07+8.16" 37.99+5.83° 792.99+12.61° 891.19+17.21¢

e AT EEa, b, cFRS RN B SR 2 (B {7 7E 5122 57 (P<0.05) ; * 3R mMC4] -5 Control 4 [ 7776 &8 M2 5+ (P<0.05) . Control: %5 Xt A4 ;
MC: BRIXT AL 5 LD: AL R4 (2 mL/kg) ; MD: BB 520 (4 mL/kg); HD: FIALHE7 =557 20 (8 mL/kg) ; [l 1~ 4[] o
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Control MC LD MD HD
P BRSPS K R I B (FBG) (A) FERUHE (FMN)
(B) B (n=10)
Fig.1 Effects of Rosa roxburghii fruit wine on fasting blood
glucose (FBG) (A) and fructosamine (FMN) (B)
in rats (n=10)
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. TC B HDL-C
a Bl TG &4 LDL-C
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Control M L MD H
P2 AR K BRI A9 520 (n=10)
Fig.2 Effects of Rosa roxburghii fruit wine on blood lipid and

liver lipid in rats (n=10)
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TR 6.49% . 24.68% F127.71%, TG 435 T 9.86% .
26.68% FI1 30.89%, ForpEgs il APl n 25 (P<0.05)
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3] AR R R FERAR T TC Al TG IR 3. A
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2 (P>0.05) . UEERIBL A UGS 2 BUBEIRIE
BB A SR AL, X 5 LAIFEFSE A A — 214
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mIsEmAniE 3. mIE 3 ATAL a5 (A L, BRI
PEPCK Fll G6Pase mRNA 2 ik It 3 (P<0.05) |-
P4, 535 EVE T 54.70% F1 53.15%, B35 (P<0.05) T
AMPK Fl GLUT2 mRNA Fiksh, 405 R T 53.37%
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K3 RIRLRIG T RS U OCBERE ] mRNA
IKAFHYF R (n=10)
Fig.3 Effect of Rosa roxburghii fruit wine on mRNA level of
key genes of liver glucose metabolism (n=10)
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HMG-COA F1 CYP7A41 mRNA 7K i % (P<0.05) |-
P8 T 46.05% £l 70.72%; .35 (P<0.05) R & ACACA
1 FASN mRNA 7K, 535 FJE T 79.38% Fi140.47%.
SRR AR L, FI B R ¥ 0] R Y HMG-COA il
CYP7A41 mRNA Fiki, Hrvg . hflEg W2 (P<
0.05) F il HMG-COA #1 CYP741 mRNA FikH, H
H HMG-COA mRNA 535 T 14.91% F1 15.58%,
CYP7A1 mRNA FEAESII T 22.56% F112.42%,
. A, w35 (P<0.05) i ACACA mRNA
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Fig.4 Effect of Rosa roxburghii fruit wine on mRNA level of
key genes of lipid metabolism in rat liver (n=10)
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YIEAA . Wang 2507 WFFT R, Mk Rz 22 nT il T
21 it S8 1 38 4 3 Y DR 4803 2R A (thioredoxin
interaction protein, TXNIP) )22k &, FEAK s LPESR
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AL A Rt — 2D 5T



- 366 - £ Tl B4

2022 4 6 H

B EAFFERM, i R AT S5 VR AT
LN IR TR, GLIE A A Hl-6- IR (GoPase) |
P b st P TR R ARt (PEP CKO) IV 4 - 6 - W T 156
ZM(G6PDHase ), IX LER A% S N 19 SRIATE 2 TPH
DRI H AL A7 1) 54 PJE 5 B4, Hirh PEPCK T G6Pase
SE AR 53 A ) SRR R S i, FCT 1A B2 bl S A1
AU RERS . SCuG g R, BRI AT R 8 GoPase
F1 PEPCK mRNA ik HE, 6B BRI A] ysi 2 AT E
WESAE BOVEF, BRI 7K o i 28 W i a2 25
2(glucose transporter 2, GLUT2) & i H B A i 5=
INEL, SIS IR ALK IEAR DGR, iR
WA HE I GLUT2 mRNA ik, Ui BRI B SR $2
(R HLAA AR e Bl 1 B RS2 S 7K, AE ER A B O % 85 o
L EHTFER, BT SRR AR A 5 F1 U5 (adenosine
monophosphate-dependent protein kinase, AMPK) {E
JB iy AP R AR T EAEEEAEN, HES 58EHEAQ
W AR A A L AT HMG-CoA J2ITIE
B L [ P P 25— B e/ G BRI S, H AT R b
BT T 2580 HMG-CoA FUFIHIFIE; CYP7AL
eI IR IR & laa A b g RR S, HE 1Y
SINBEAZHNHATUAA N [ Pt o] I FRA % AR ; SEaa 4 2R
2R, FELRIPER] R HMG-COA i CYP7A1 mRNA
ik, BEHRIBRL ALY vT BAAT AR A [ 55 i 3 3
YR NN [ B (] RE Y R Ak . T ACACA 1ER
HTERE DR & RO RN, IS PS5 AR IR A5 s B
FHZE, T ACACA 4 AMPK &AL v 3 i g 5 iR
A s NEIIR & il (Fatty acid synthase, FASN) J&—
AP BRI N TR A S, FAEAS B RN R TR &
2 2B BRI . AL AT -8 ACACA F1 FASN
mRNA FKikig, DL EZ5RFH], IR wT 8 ok 4
AT LAAS A P DA LT s P 5 e T S IRy R
BB DR B S G I
4 g

SCR S AR, AL A pgE 2 BUH BRI AE
PR, AT REAR 2 BUH PRI 25 I B TR R 1 7K, AT
A BFARI FRALTE AR BT -5 FEAL ] -5 AL R
W _EIEAELHZ T AMPK . GLUT2., ACACA . FASN
mRNA ik HI N G6Pase. PEPCK. HMG-COA |
CYP7A1 mRNA FikiaA K. MEBAILAZ mRNA
LRI BN, FIBL IR 35 2 BUH PRI IS BRURE IR AT
AESZ VAT R A G AR QI 255 A58, (ECHLI R
BT N KO ARIETZE 2 | sk ai 2% | AR 4%
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