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glucose transport of the extract of Plumeria
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Abstract: Plumeria contains rich functional compounds. In this study,2-NBDG glucose uptake kit was used to measure cell
fluorescence intensity under different concentrations of Plumeria water extract ( PE) ,and the phosphorylation level of Akt and
the expression of other key factors in C2C12 skeletal muscle cells were detected by Western blot. The results showed that the
glucose intake of C2C12 skeletal muscle cells after PE treatment was significantly increased compared with the blank group.
After C2C12 skeletal muscle cells were cultured in the medium containing 4 mg/ml PE for 30 min,the phosphorylation level
of Akt was significantly increased. Meanwhile , the extract did not up-regulate the phosphorylation of AMPK Thr172 , suggesting
that the increase of glucose uptake by PE in C2C12 skeletal muscle cells was closely related to the phosphorylation of Akt.
The composition of PE was characterized by GC-MS,and the composition and content of PE were determined. Through the a-
nalysis of the related components of hypoglycemic,it was concluded that the regulation of glucose transport in PE might be re-
lated to some components in Plumeria ,which one or many are still to be explored.
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PURBE 85 350 WAk 7 3 T 5 2 A 5 20 I 1
SR R A R I AR IR, PISK/ Akt 5 5
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AW 5E LLANE AL 0y S 30 446k, i 2ot i 4 4 G A2
IKEEY) R 2R FR A5 T LUK ] 8 49 3 — A SC i N 7
40 PI3K , Akt/PKB AS160 1 2 fk /K -, i 34 T
TEPEIRZS , HETT 384k GLUT4 (5655, L)1 3k 3 4 1.
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S TR ANAEAE R L™ B = B BT
1.1.2 FRmsmie?

C2C12 ‘B 8% UL 2 g Wy F ATCC-American type
culture collection,

113 255X

e 3R (VLR T3 98,7353789 ) s FHHE R RIR A W
(Solarbio) ; B £ 111 AL (3 = K ) ; DMSO ( Solar-
bio, 67-68-5 ) ; fif§ i £k 2% vp ¥ ( Solarbio ) ; DMEM/
HIGHGLUCOSE ( Hyclone ) ; #ii & ( Cell Signaling
Technology ) ;2-NBDG % 25 4% 5% B 32 77 &7 (abcam,
ah235976) ; H1 it ( FoEEKIL ,67-56-1) ; Meilunbio® &
SR ECL AOGIR (S 4EY), MAOI86 ) 5 f7 i ik
(BTHrT) s £ (32, TEDIA, @354t s = LW
(1E[E ,MERCK,, fa,ii%40) .

1.2 RAWH*E
L.2.1 e fe s B o 4] &

FIRE o A3 PRV RBE B oy 48 BT 1 8 40 G 46 15 A 7 e
FRAR R ;352 1 F R 1L 12 20 iIn ARROK R EE IR FR7E
75 10 C 321 0.5 h )5, i =)Z 2 A dE A7k
U8 IR R L AR 1220 1:20 .10 10 BORMR B
PUKBR 3 U, Z e ¥ AR IE M5 0T e s oAb 2
B TR v i < R Mk 4 2 R AR R 1/8 ~ 1/10
J5i , HEA20 °C UK AR 0 U Ak 285 T4 A I L A5 78
R T HRDILXS V& R M 4 WA T V8 R TR A 28, 14 3+
PRATNE ALK BRI, S KRR T 3 % , 775N 10 ~
15 %,

1.2.2 4& 8 A48 &3 # 35 JA AL (gas chromatog-
raphy-mass spectrometer, GC-MS) %+ 48 4%, 76, 3% B 4% i3
AT A M

1 %% : Agilent Technologies-7890A/5975C KIS #H
- AN ; 4T ; Agilent]1909 1S433U1 HP (30
m X 0.25mm x0.25 um) AIEFYNEM; 2N He,
Ui 1.2 mL/min, iR S ul, 733 HE 100 1527
THi IR EE N 60 C L SRJ5 LA 6 °C/min J} 3] 280
C &+ 6 min, F-LL 10 °C/min & 300 C, 745 2
min, 47T} [E] 2}y 46. 667 min; EI A1 B J5 , AL B RE
70 eV, B IR 230 C ;S iR Ju [ m/z:35 ~
550 amu,

1.2.3  mpesd it

TEZ0 A 35 38R rh Al % 10% 4 103 ) DMEM
(Dulbecco’ s modified eagle medium ) &4t 77 B 9%
WO R 1 C2C12 40 g 9E A7 85 9%, 2 70 ~ 80 %
2 BRI S H0 5 IR 9, S BT 14 5 SR T o
JHPBS BT 1 ~2 YWOEUE, ZIFHFTMASAH2 %5
M) DMEM 55 5% W 058 40 i 53 1k, 14 oh o3 A 55 5%
C2C12 s 4 ~5 KI5, FATOVRAL BL5 m 2, 5240
53R 7S X BRZH (O mg/mL) RIS [R] e 2 i AiE 46 42
YyeH RS0 1.2 4 8 mg/mL,

1.2.4 % 9% ¥ 1% X 35 ( Western blot) #
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1.5 h J& , ¥ 25 P e 13 2R i — 980 £ 9 ( polyvinyli-
denefluoride, PVDF ) i ,5% BSA £ [4] 1 h, 1:1
000 Firke—Hriuid, B HE A —idiik 4 CRER 8
h, PBST 2Z o JEREE 3 ~ 4 IR, &R 10 min, ZJ57E
P A Z BT A (1: 10 000) AR ik 410 ) i
RGBT BRI, IR EEIR 1.5 ho FEH] PBST PR/
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Fig. 1  Results of GC-MS experiment on Plumeria water extract
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Table 1 Main components and contents of the Plumeria water extract
i ¥ &Y 2R GE

B GREEE

No tg  Molecular weight Formula Compound name Content( % )
1 17.220 222 Cy5sHyO 1,6,10-+ —f% = 4%-3-f% 1,6, 10-Dodecatrien-3-ol 4.87
2 20. 143 222 C5sHy O 2,6,10-+ "Bk =Hi-1-f 2,6, 10-Dodecatrien-1-ol 3.41
3 21.465 228 C14Hy 0, P 5 5% Tetradecanoic acid 15.02
4 25.016 256 CisH3,0, 75 n-Hexadecanoic acid 31.16
5 25.299 20 CaH 0 3,7,11 ,3137-i 1é i?)_,ll 46Tt-?rafet:;fgi%;ﬁm3 -ol 4.90
6 26.301 258 CygH3,S AR EE Tert-hexadecanethiol 1.67
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B BREEE ST 1 llacy /B4 o
No. tg  Molecular weight Formula Compound name Content( % )

7 27.290 280 C3H3,0, 9,12-4 )\ B —#5HR 9 ,12-Octadecadienoic acid 11.01

8 29.181 296 Cy Hyy —+—4% Heneicosane 1.61

9 31.836 352 Cys Hs, Z A HkE Pentacosane 1.49

10 34.331 618 Cyy Hy =+ PU%z Tetratetracontane 1.71

1 35.819 410 CyoHo 2.6.10,14 18 22-— ki 2.6.10,14,18 22 -Tetracosahexaene 0.55

12 36. 621 380 CyyHyg -k %¢E Heptacosane 0.47

2.2 ZERTEREMIT C2C12 A KRS
H Il 2 i, AN [) 4 B A6 52 B ( PE) ik B 355 57
C2C12 #iffd 4 h J& , 5 X%F FAL A b4, AN[RJ e PE
X C2C12 4 i 34 58 175 150 T BH 5 M), oA B 472 240 i
PTG, A KRS TEH
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Fig. 2 The effect of PE concentration on C2C12 cell vitality
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C2C12 ZHf Akt PR AL AR 2R B35 (P <0.05)
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A E AR SR, 2 PE VR 4 mg/mL B, ik
B KL HRR (P <0.01) , I 7E PE ¥ B3 i) 8
mg/mL BRI ZE , L R AT HEK 4 mg/mL
WEEAE R PE IE 4% C2C12 4 Ake B2 b /K-
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Fig. 3 Determine the optimal dose and time of PE on the positive regulation of p-Akt in C2C12 cells
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Fig. 4 PE promotes glucose uptake in C2C12 cells and stimulates the phosphorylation of Akt and AS160
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Fig. 5 The effect of PE on P-AMPK and P-ACC in C2C12 cells
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Fig. 6 The synergistic effect of PE and insulin
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K AR P UER R AE R ET L & 9 & BT

KRB I RAIB Y7000 C. A JLT-AF 00 7 58 FE s FH 2 00, BR 2R 2w I i Ab Jr o IR 4R, 245 R IR AE
S FGA A )2 A 53 B R T T RORR ™ b o B TR A PRI (1) LB B B IR YT AL
Ho RRSEIY) = —F & 2200 E D TE PR IR B9, R AR M KRR 1 140 P28 b A4, Hoh 22
RGP R KRR A” - DU SRR ( A’-THC) AR 24 43 KR 8 (CBD) #8 A B (0 25 BPE T . R
A’ -THC 571 52 2R A SR AL ISR A ], 15 CBD 76 22/l FR ATAS AL v 6 B DUt v . BT OIAT o
BRI T —RHN A RRRER , A TR LU Sh YA R v A0 75 s A & AR, 038 A - DU &K R — T 3
K (A’-THCV) KJFEZE (CBDV) FlIABE 82 (CBDA) .

PRI, Xof SRR AR 8 1 — AL R R T BE 2 % B EE £2 1% Dravet 2740 25 1 25 M0 A 7 S0 6 54 7.
K H & JE K2£ M) Lyndsey L. Anderson K H: [ fAfi ] Dravet ZEGHE ) Senda ™ /NGRS PEAYL T-EFAR TR AY
L) 1 KRR 25 B R 0% M , AL 355 KRR 193 R ( CBGA, KRR VR A°-THC il CBD A= ¥ B RG A 9 43
T) o EHIMNTHEES S T =R EA B AYURREE RPE KRR ZE, 430 J& CBGA YR KRB R (CBDVA) 1
KRR I3 2 ( CBGVA ) . CBGA S #iFs & 1 T 1 & W0 & 1 BT 1 RV FH d5c i, -3 5 T Sl 4L Y
U BRAE 78 MES BB S2 56 BA BUBRIEH o SR, CBGA 1 6 Hz BI{ES2 5 b HAT (e S iR VE i HL s
FIBENN Senla ™ /N H & K AESR ., CBGA ¥ & BLAE S 5 1/F 22 5500 A1 G A0 #0 S5 M B VR L, 4
GPR55 [TRPV1 j# i Fll GABAA 324, XUtk LM CBGA .CBDVA Fl CBGVA T 847 Bl TR BRZE ™ ot L
B BT RL, 0T LIAE N2 TT AT R e AL B o A OHESE & e 7F ( British Journal of Pharmacology ) 44
il

A T3 E 415 A :hitps : //bpspubs. onlinelibrary. wiley. com/doi/10. 1111/bph. 15661
JESCHRAE ; Cannabigerolic acid, a major biosynthetic precursor molecule in
cannabis, exhibits divergent effects on seizures in mouse models of

epilepsy





