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Abstract: Hyperglycemia and hyperlipidemia have become strong threat on human health. This study investigated hypogly cemia and
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hypolipidemia effects of Gynura procumbens on mice, and to elucidate its.mechanism by molecular biology methods. Forty Kunming mice
were randomly divided into 4 groups: control, 2%, 4% and 8% Gynura procumbens fed for 12 weeks. Body and organs were weighed, and
serum biochemical index and lipids levek in the liver and the feces were measured. The changes of mMRNA and protein expression levek were
analyzed by qRT-PCR and western blotting, respectively. Gynura procumbens had no significantly influence on body and organs weight in mice.
Concentrations of triglycerides (TG) in blood, total cholesteroks, low density lipoprotein (LDL) cholesterols, glucose in serum, and the hepatic
TG level were remarkably decreased. by feeding 4% GPM compared with control, while feces TG level obviously increased. The enzyme
activity, mRNA and protein expression levels of HMG-CoA redudase (HMGCR) were significantly reduced by feeding 8% GPM, while mRNA
and protein expression of Glut4 were up-regulated considerably by Gynura procumbens. The results suggested that Gynura procumbens had
hypogly cemic and hypolipidemic efforts through regulating protein and mRNA expression of HMGCR and Glut4, and inhibiting TG absorption
in intestinal tract.

Key words: Gynura procumbens; hypoglycemic; hy polipidemic; HMG-CoA reductase; Glut4

Al bR M e AR 7™ 2 i A S AR RR P A BRI R
170, HERFELIRER Sl K DA a4,
B A NMLAES 5208 1.6 172N, B AFE IR &
BN 2000 1N, FE5 R R RAE, BT E [
@A AR . FAT R R 25 2 0 N T8
Forp KB IR FHA — € R - it e s E
FEA JYER i R b s 3 TS ve ML AR e L AR ) R SR B
YIRS A5 R TR —.

WisEHEA: 2013-08-08

E&UWH: EREAESEHIE (31160320)

fE&TEN: ME 1969-), B, #L, BT, WAEARA=YHRE
NE, MERRE

“FREME=-t (Gynura procumbens (Lour.) Merr.)

(GPM) y—FhZAEASG R =-LJEiaY), 2012 4F 5
H 0k B 5K P AR Bt s B . Zahra S5
BT 58 KRR A9 11 A6 R I K A 200 1 200 mg/mL
1) GPM LB PR B 11 b, R R %
SE P Wb, D EA R, £ GPM A
B AFAEER. 54t GPM ZEHRE REAN 113 i
B EAN-1 F1-9 MBS TE LR RILE, Wb
6 AL PRV TEORE 1 28U P2 A, B B AR P,

Kim Z5ECIE 7L R i oK BV H E iR 500 mg/kg
) GPM ZK$&4 4 J, 13 IR IS Mg LA S UL R4 R
TS B PR, B0 NO &, PR BRUfLE

2800



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

KRR W] GPM A VP B AN TR HEZE
PR SRR BIIR2E. ER. wiEs. HER
ey FERCMAFEE S, R AR b A R M o P 5152
GPM FEVLVEE #8 5 B4 Ol il o MBI BOR AT
REFIN TS, BAP R, A 2—MEA
R TFARANL I T B0 « AWTTTH 2%- 4% 8%
GPM JRATIRIEIE/NR 12 B, Dl /MRRE ., (Mg
AATEbR . PR S IR S, Ao Hoxh A
ANAE AR M IR S R R IA R RN,
RV GPM /NI AN R E R B, e b
BHE GPM HE— BRI AT Acf i — LB R LRl S
B -

1 MRERE

L1 M R R R

40 A 4 FESHEME AR/, KE 20 g Ait, W
H VL VG o 22 2 e S5 sh W it 7 Bir CRRLASL VR T Ik 2
SCXK (#%) 2011-0001) (Zh#¥FaliiFN JDW No:
2012-0027). MEFR/INREPR AR RS B VL0 o R4 B
SELS BN TR

TR PR =L CR BTLPRMR 2
ZylED) HrRe it i 60 H, 15200 K S5 M AR k4%
2%- 4% 8% LB T IR A -

12 77

1.2.1 s R4

40 FUEVE R/ NRTESh Y = @B A 7 — R
BENL AR L. 29, 4%. 8% GPM JUZ, 4E4H 10
R, BHREFUOK, MR 1 Xkl &R 1 X
AT, IR 128, DNRIEWENE 12 G, R
b=k, S TR, WP S, fRAE1E-80 C
HIABARIR VKA (Thermo Forma-725, American) 14
NEZFabr g oot . gkt =iRhe2x2) C,
S JE BA 12/12  OEREIHE A 8:00~20:00) .
1.2.2 #hhfg3

BRARIGAE R G, /D RAE R 12 h DLE, BUE UK,
F Bk RREE, MCHER I, ML 2400 r/min, 250
15 min 73 B3 BT, PRATE-80 C AR RIR VKA
Z MiEE AR PR eSS AN 1. FIEUFE . BRAE. &
WE B B BRSO IR RN S5 SUF AR,
JHFJE AR A7 2E-80 °C (RIERAR IR KA
1.2.3 o A ATARTREAG K 54T

MiFH TC. m# R ladE A HE EE (HDL-C).
%% R R A PHERE (LDL-C). TG. Ik (GLW)

2801

W TC. HDL-C. LDL-C. TG. GLURj& (rf
AALEEYRHERAARAFD WE: G i ig
iR (NEFA) B2 Ui 5 M D7 iialof & (Rl ik
EVEARFIR AT WE.

JFF AN e B4R H% Foleh 250Uk b AT 84>
Bk, PHRERE (TO. Hil = (TG) F &4 M A TC.
TG WA (PAALIREMRIE R AR AR W5E .
1.2.4  FFPE g Ry AKX #4180 2

JHFRESI%: -80 °CARAF AT 44 =5 & 3:20 (g/mL)
() LN N0 2222 3P (3 mM Tris/HCL, pH 7.2; 1mM
EDTA; 1 mM Dithiothreitol; 25.uM ALLN; 100 uM
AEBSF; 100 pM Leupeptin; 0.25 M JiEkiE). 7k it
TR HK

JFIE # ACO . 'FAS F1“HMGCR Hj i 4 H
Moriyama ZEURT Field SRR 2 e 2877 725300 52
1.2.5 W RE £ R0 XEE 49 mMRNA & &

F I Trizol A7) G5 B FHE U IE 2R rh i) A
RNA. 7EI g Ml ™ & 8 cDNA. - HH S FEEE 1S
H &K AZ%RE 751, % F Primer Primer 3.0 7E£R4Kk 14
Wik, HZERER N2 5 5 GAPDH 1 5] #5H14R
& ACO: Fi5IM: 5-TCACAG CAG TGG GAT TCC
AA-3%; J5514: 5-TCT GCA GCA TCA TAA CAG
TGT TCT C-3’; %l 5°-TAT TTACGT CAC GTTTAC
CCC GGC CTG-3’; GLUT4: Hi5|#): 5-CAT GGC
TGT CGCTGGTTT C-3’; J5514: 5-AAACCC ATG
CCG ACAATG A-3’; #%f: 5-CCAACT GGA CCT
GTA AC-3’. HMGCR: #i5|#: 5-GAA GGG TTT
GCA GTG ATA AAG GA-3’; J551#: 5°-CAT CGT
CAC GTG GAG TTT CTG T-3’; ##%I: 5°-CCT TTG
ATA GCA CCA GCA GAT TTG CTC G-3’. GADPH:
Hi514): 5°-TGT GTC CGT CGT GGATCT GA-3’; J&
51 %) primer: 5-CCT GCT TCA CCA CCT TCT
TGA-3’; ##%F: 5°-TGC CGC CTG GAG AAA CCT
GCC-3’.

20 pL 1A R AL $5 800 ng cDNA, 0.4 pL /i 5l
Y. G 51 FEREE, 10 ul Premix Ex Tag, 0.4 uL ROX
Reference Dye, HJGHI/K#MEZE] 20 pL. H Applied
Biosystems 7900HT PCR {3 Rk 1755 i e . PCR
NG 95 “CI30s Tk, %4 5 94 “C/10s , 60 C
137's, 3L A5 AMER . BFAFEREIE S PAT, BERDEHR
4 SYBR Green %0, fEHM SR 60 CIFAAH
Rl thek . 45 SRR H 5L KA GAPDH 1) CT 1,
FEH 272ACT VLA s R il rp H R DR ARG SRk
1.2.6 A BE RS A7 Xl AR KB 09I A& G R iA

HU-80 “C ORI IS, 7EVR &R S R 28 ]



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

DUSOR i 6 R 1) 1.5 mL B0, N LmL B4 1)
RIPA LA, JR3%H%5), 4 ‘CHHR 1 h. 2 J5 H 24000
r/min, 4 ‘C, 2.0 15min, S RTH0 S0
W, BT-80 CHAMERFIN . 2 Sk lse i fhh 25
F SR, FHOERE I & A TR I RIR —KF. B
R G RE S S EREE MR A1 T 100 Tk
%, b8 min, KM EARRMEFT-20 C.

bR AR 1 S PR B R i, P 8Y%I 4325 A 5%
(R A FR AT 1 — e S T R 8- B TR T e i e P
WK, SRJEHEE] PVDF ML, F SOl IRWRyE A1, 0
H—Hi2h, WEHE F2 h &G DABIRFIE M.
KRR, HE B 734 B (Gene Took Analysis )
HATHE AR 255 DLH B2k -5 N 2 B-actin 255 11
OD {HMHAEZR R, THA S 2H 5 5%f EAZH FrpAE %55 B2
EeAE

13 Sita#r

SIS KR KA DPS G it/ (\ersion. 6.55) i
1T student’t-test 7341, P<0.05 NZEREE, &IiEts
PP B 2 RO .

2 HER5VR
21 ANERE. EBEREFREENR

gé

# 1 /& GPM X /N AR EHGINA 5o, /NRIR
Hahn GPM 55 BEAH AR L 2ITE R AR . 3% 2 ' GPM
PN R HR 28 B B B 5% PR 4HAR Bt JERH B

Z5t. U] GPM X/ BUA EAA IR, 2
ZATR R
&1 GPM X/ RARE I AR (2, n=10)
Table 1 Effect of GPM on the increase of body weight in mice
Weeks 2% GPM 4% GPM 8% GPM

4  11.6040.61 12.18#0.91 10.7940.43 10.30#0.75

8  15.80#0.68 15.97+1.01 14.6740.66 14.0140.79

12 18.7140.78 18.81+0.98 17.0640.70 17.14+0.87
2 GPM I/ NRIBEMBEERER (IPAT) REMEMN

(n=10)
Table 2 Effect of GPM on weight of organs and

Control

intraperitoneal adipose tissues (IPAT) in-mice

Organs/mg  Control 2% GPM = 4% GPM ' 8% GPM

Liver 1440110 1443#132° 1503+99 1432+101

Spleen 123.7#16.0 117.3365.0 114.9#10.2 109.847.2
Kidneys 458.3#18.9 440.0+14.5 436.7#17.2 455.3+17.6
Adrenals 1160 11.3#.2 115#H.6 12141
Ovaries 349#18  322#9 342422 36.8+.9

Brain 459.3+15.0 453.4422.2 433.0+17.2 451.6421.6
IPAT 16784221 16084305 16124223 1532+153
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Table 3 Effect of GPM on the biochemical parameters in serum, lipids levels of liver and feces in mice

F6 47 Control 2% GPM 4%GPM 8%GPM

TC/(mg/dL) 81.445.8 66.147.6 59.447.8" 61.126.8"

\ HDL-C/(mg/dL) 33.444.1 28.845.1 32.744.8 31.543.9

erum

) ¢ LDL-C/(mg/dL) 43.845.7 34.745.3 28.343.8" 27.543.0"
biochemical . . .

TG/(mg/dL) 82.147.5 67.844.9 62.443.3 65.346.9

parameters

NEFA/(umol/L) ~ 3.8120.55 3.2740.47 3.5940.45 3.3540.52

GLU/(mg/dL) 56.345.0 47.944.7 43587 40.322.1"

Liver lipids TC 38.444.9 30.92.4" 33.545.2 28.442.07
A(umol/g) TG 27.543.6 22.443.7* 19.242.1" 16.5+1.8"
Feces lipids TC 1.43+0.19 1.4940.18 1.3840.20 1.4540.25
/(mg/g dry feces) TG 6.1540.64  9.4140.91°  0.8240.81"  9.7540.78

E: TG: Hih=8%; TC: ¥M2BAZ; HDLC: ¥ A& a P2 Ef; IDL-C: IR FEE& a b 2B B ; GLU: # %4 ; NEFA:

HHBBR. *: A TSR atE #2F (p<0.05).
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Fig.1 Effect of GPM on activities of fatty acid synthase (FAS),
acyl-CoAoxidase (ACO) and HMG-CoA reductase (HMGCR)
inliver
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Fig.2 Effect of GPM on mRNAexpression levelsof Glut4; ACO
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Fig.3 Effect of GPM on protein expression levelsof Glut4, FAS
and HMGCR in liver
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