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Protective effects of Jingi Jiangtang tablets on diabetic complications of cardi-

ovascular diseases in Drosophila
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Abstract This study was to investigate the protective effects of Jingi Jiangtang tablets on diabetic complications
of cardiovascular disease in Drosophila. The effects of Jingi Jiangtang tablets on hypolipidemia and hypoglycemia
by high fat diet( HFD) induced model organism Drosophila with the content of triglyceride and trehalose in Dro-
sophila as indexes, were investigated. And the Drosophila heart function was detected by high speed EM-CCD; cell
signaling pathways were detected by Western blot and RT-PCR. The results showed that high fat diet could induce
the appearance of hyperglycemia and hyperlipidemia on Drosophila model. Jingi Jiangtang tablets could signifi-
cantly reduce triglyceride and trehalose and protect heart function of Drosophila induced by high fat diet. Jingi
Jiangtang tablets could also increase the expression of 4ebp mRNA, while decreasing p4EBP protein and pepck
mRNA expression. This study demonstrated that Jingi Jiangtang tablets have a protective effect on HFD-induced
dyslipidemic-diabetic and cardiac dysfunction, which may be related to mTOR/4EBP pathway.

Key words Jingi Jiangtang tablets; Drosophila; diabetic complications of cardiovascular diseases; glucose and
lipid metabolism; mTOR/4 EBP

B DRI 2™ P AR R i AR TS B ) — OGO MU TR ARE . B IR A2 LG ARAE IS
PP, Horh 2 BB IR (type 2 diabetes mellitus, g ERS I A —Fp P 25 B A 5 10590, 1207 B
T2DM) B2 90% , 1 2 BB IR R EEBOLIE RAFAYRE MR K3 LS A T, 76 I R 1 FH HP s 4

Wi HE 2016-01-08 “BIE1EE  Tel:025 -68135021 E-mail:liuli@ njmu. edu. cn



55 AT 555 3 )

RUAZL, 45 - G EEREENT W I L IS S A 1R 7 349

U O o SR LT 66 AT 4 TSR % B RS
L FF AT AT SR . AN SR i i =l
s SR SL BT W B 1 X v R 7 2 Y
At AR AL RO IR SO I8 T RAE BB AR,
i R 25 IS B A 3

1 # #

1.1 25550
S ECRERE (R PR 25 M0 SR A L0y A PR

Table 1 Real-time PCR primers

A RENRE TR 25 ) ;415 1108681) ; BCA # Fk B2 il
EIL G & (£ E Thermo 24 W] ) 5 B B2 fb 4EBPL
(Thr37/46 ) Gt (£ E CST 47 ) sSYBR ZE0E &
A& (B Roche 23\ ) 5 30 4% 55 3R 4 il 5 S g
B & (R v ME R R RO IR ) 5 FlyNap
(22 E Carolina 4= ¥/ 7] ) ; Trizol ( Z€ [F Invitrogen
S ) 5 TS TG | AR T | A 2 ARG I 3R] A (36
[ Sigma 23y H]) 3 =Wt H A 00 & ( EiERHEAE
W IR ARRAT) o SIS R 1,

Gene Forward primer Reverse primer
pepck 5'-CCATCTGTCTGCCGAATCT-3’ 5'-ACTTGGCTCCGCTAAAGGT-3’
4ebp 5'-CACCACTCCTGGAGGCACCAA-3’ 5'-GAAGGGAGTACGCGGAGTTC-3'
p49 5'-GCTAAGCTGTCGCACAAA-3' 5'-TCCGGTGGGCAGCATGTG-3’
L2 M & MR, 70 C A 5 min J5 AR &L i

FEbRA (36 [ BioTek HEPIA FRZAH]) ; BXS3F AH
72 WAEE ( HAS Olympus 23 7)) 5 H 71 4 B AR L
EM-CCD (3 [E Andor 2> 7] ) ; HL3k X ( Z& [E Bio-Rad
/N]) s PTC200 PCR X ( 3£ [F Peltier Thermal Cycler
NP
1.3 3 %

WY A 00 fa e SR i (A &R : Oregon-R strain, Stock
2376) 1 Bloomington Drosophila Stock Center ${1t;
TR S AR B E IR 37 °C, — 2012 h
JEIR 12 h BSOS IRE 60%

2 A i

2.1 Rty omieshth

[ L e e A 7R SR R JS 8 h Yk O
BEHL 385050 3 40, 55 1 404 e # 0 B 45 T IE
AR E (normal chow diet, NCD 2f) ;45 2 414 F
10% &5 B8 2 €2 (high fat diet, HFD 4) ;%5 3 14T
1% 4 BEFERE 7+ 10% &5 ig K& (HFD + 1% JQ
4) . a3 d BEe—R SR 2 .

EEEYIBCTT - FA A BTAR AL R
Y1175 10% g5 s B D5 « A6 IE W S WAL 1A
0.1 g/mL JEl &4, TR0 5T 5 1% & (MM A +
10% IR KE :10% s ig A BT i A 43 Lol
19 11 4 RIS ol AR IF 78R 5
2.2 R ZBHH(TG) Aig e Tl

FRALREHL 6 HURLME, Jin A PBST 500 L, ik
SIH(30 s x3) Ja B0, BU R VE . B T i

HRI AR I, I BB, 37 CIEE 1 h 5
V4 P S0 A o A A W T PO A A
R A5 2 R 2 D 2 00 s ) 2 A e B B 3R s
PRSI LISWOIM ARG 37 CHFE i, Hik
FR B = I b
2.3 FE G SIREPE AR p4EBP &G KA
BEHLARLE S R, 2R SR A R g 2
M ,5% SDS-PAGE #4558 + 12% SDS-PAGE 43
BRI, B R AR I R R AT 4R L, L 5% IR
W H A BERR AL AEBP HifA (1:1 000)4 CHF
TR, PBST P, A 40 (1: 1 000) 5% 75
2 h,PBST ¥, fb2% KOGk 5%, LA Tubulin £
WZ, 1 52E .
2.4 BB AR
2.4.1 ¥R IR MG SCHR[4 )T 4R
AT ) SR A 37 2 b 9fk, fof PR 338 T 846 20 ~
30 min, FlyNap BRBESLEE 2 ~5 min , B BRI 4 S5
T, BT — 2 FL bRk i B 2 v 33
A3 FF T 02 [ 5 7E R FR LA 3028 R B DA S g
BEF 20, 805 3T 2Bk A AR, SRIG
ANGE G, R B R, BRI R AT-8 B
IO TR M0 1) 22 B2 BT T o 65 - L B IR 0 35 Bz LA
Jo SRR I RE . FHBLL 19 B 048 5 228 S A
TEM IR R NS W42 0 R B 5 1k, O HL Bk
g, BT TR N 2% iR
2.4.2 REERCEMBAKE S B
EM-CCD 0L 8 2 4% 1 500 3K 18] J A 1 S g



350 Y@ & # X # 24 Journal of China Pharmaceutical University 2016,47(3) :348 —352

H4TE

BRI, 81 F] Tmage-J B4 43 B R dg 0 Bk 7 2E
M-mode &, 318003 JE 1 ( heart period , HP) U 4
[a] 8] ( systolic interval, SI') A &F 7K [A] ¥ ( diastolic
interval , DI) I5H&, G045 [17] 47 5% B 4% ( diastolic di-
ameter, DD) {45 B 4% (systolic diameter, SD) I}
AEMREE [ 43 kb (fractional shortening, FS) |, DA Az 0h
5484 (arrhythmia index, Al) .

2.5 &% PCR 4 R #8. % 4ebp . pepck RNA %

\=3

rE

BEAIL A 2H B 20 R i ) 5 U R
FE B RNA 2GR Trizol £ 1. AT Aye/
Ao T 7E RNA ¥ JEFAEIE JBUE RNA 1 g 13058 5%
B eDNA, R H] SYBR %L 17k, PCR 44
RIANSIER p49 PEFTRHE, T3 AACT, X HE 20
()8 PR F TR BEE hy 1, oAt A % B R 3K i 47 A
R
2.6 itFiik

FFAT SR ) GraphPad Prism 5.0 B/ 55 5¢
Mo ZHH B R Y L R B R T 2 e i
(One-Way ANOVA) Turkey % #E47 Eb %, P <0.05
FRERAGEIFE L,

31 REE B AR R B i AL A AR 6

10% fR I IRES 2 JE UG ) HED 20 S 57 2y 16 35
BEFN =56 H I 3 0 OE R i SR NCD 21 1 1]
BIFE (P <0.05;P <0.001) ;1% 4 FEREME F- 4524
1697 2 JlJG HFD + 1% JQ 2 M4 HED 4147 ir
TRE(P <0.05), =Bt H M & EMHE TP <
0.01) , JLFiR B IEH K-, WK 1,

3.2 sTEHEEMR RIBEEBRIL AEBP & & KA F 6
#

10% =5 I8 k& 2 J& J5 HFD 21 3 i i iR 1k
4EBP KB B IEH KA BT, 4
Vit i 45 259097 JE W IR fb 4EBP R A R W 1
TR, WLE 2,

3.3 sFEHIERE RS H R H R

10% R BEIRE 2 JH UG Rl 52 57Kk H
R (P <0.01;P <0.01) , W4 i B2 1 43 Ho s
/NCP <0.05) , W 8] 15 &7 5K a1 0 3 i 1 48
(P<0.05;P <0.05;P <0.05) , DDA FHE A K

(P<0.05);1% & (R R 45253097 2 A Je W4
HAZ EFPREAR/N (P <0.05;P <0.001) , W4 i
FEE S LG (P < 0.001) , Y 45 ) 1 | &7 5K 1] 49 |
L EEASE S (P <0.01;P <0.05;P <0.01) , Lo
AFFIEAE /NP <0.05) , WL 3,

40
o = Foek s
8 2 30}
g =,
2 g 20f
S o
<
5 E Lol
8 (]
[ Il
Yo o
S
& &y
Q)<
&

Figure 1 Jingi Jiangtang tablets can significantly reduce trehalose and
triglyceride (TG) of Drosophila which induced by high fat diet (x £,
n=6)

*P<0.05,"*P<0.01,*" " P<0.001

NCD : Control group with normal chow diet; HFD: High fat diet group
with 10% lard; HFD + 1% JQ: Jingi Jiangtang tablets group with 10%
lard and 1% Jingi Jiangtang tablets
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Figure 2 Effects of HFD and Jingi Jiangtang on expression of 4EBP
determined by Western blot (x +s,n=3)
*P<0.05
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Figure 3  Jingi Jiangtang tablets alleviates the impairment of cardiac function in Drosophila (x +s,n>20)

A;Representing M-mode ( mechanical mode) traces showing the movement of the heart tube with edge (y axis) over time (x axis) ; B-H:Changes of

arthythmia index, fractional shortening, diastolic and systolic diameters, heart period, diastolic and systolic intervals of Drosophia

*P<0.05,**P<0.01,”** P <0.001
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Figure 4 Effects of HFD and Jingi Jiangtang tablets on expression of
4ebp and pepck in heart tube determined by RT-PCR (x +s,n =20)
*P<0.05,"*P<0.01," " " P<0.001
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