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Binding and interaction effect of three kinds of plant extracts on Glycolipid

Metabolism in Type [I Diabetic Mice
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Abstract: In this paper, the type II diabetes model was established
and the optimal dose of the pumpkin polysaccharide, pueraria fla-
vonoids and pu-erh theabrowns were determined by measured blood
glucose. On the basis, the fasting blood glucose (FBG), insulin
(INS), insulin resistance (IR), high density lipoprotein (HDL) and
low density lipoprotein (LDL) were also investigated. The FBG,

INS, IR, HDL, LDL combined group was significantly better than
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the single component (P<C0.05). The results revealed that the com-

binations of pumpkin polysaccharide and pu-erh theabrowns,
pueraria flavonoids and pu-erh theabrowns were effective. However,
the pumpkin polysaccharide factorial analyses showed that the inter-
actions of the three substances were interactive. The synergistic ex-
periment showed that pumpkin polysaccharide combined with
Pueraria lobata {lavonoids or combination with tea-flavonoid signifi-
cantly reduced TG content (P<C0.05). The combination of theaflavin
and pueraria flavonoids in reducing the content of FBG, TC, LDL
was significantly better than flavonoids, and the effect of TG and
INS was better than that of thepueraria flavonoids and pu-erh the-
abrowns group (P<C0.05). The molecular mechanism experiments
showed that a single one and two of the three components played an
important role in the expression of PI3K / Akt protein pathway.

Keywords: pumpkin polysaccharide; pueraria flavonoids; pu-erh the-

abrowns; Type [l Diabetic; binding effect; PI3K/Akt pathway
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A0 52 U X 1T 2R DR /I BB M A3 o5 38 A P 5
9 AN T 51

a

™

T Ak 1 5 -
WERED REEZRED (BAH

o HE A ASCAT 2 B (R

PRE BB B 4~6 L BEARS

H ~ 9]

=

7N

&
Ein N
B

ELISA izt #
= F 0 JR £ 8 (pumpkin polysaccharide) . % 11 #

7

a

£y mmol/L) (Jg & F (AL mU/ L) e Jje B AR5t . A2k

(pueraria flavonoids) . 2% #§ 2 (pu-erh theabrowns) T il T f

F32EFEI12H
mmol/L) 9\ 2L ¥

L ] L 3

b

- = =
= w95 w8
#® S L 5 S 8
& ﬂu\ = g /w =
=i =] =
2 ’ el [®] &
pr= QR 4%@ =S AW 2 =%, T2 % w s g,
: £8 5, WIRKES Ty o migg SF %,
b “W = RRECHpN) ¥ S = = QRTINS ,”m S T Aw.\%
o B s =
o 1%, % Ex o2 m 1%, % §w o= ] o “
= =5 = & o A 8 = w? o T a4 .%W\kr Lo
'/ oo s, ® a7 2 g ES 8 23 X, 7
g == < i = 3 “ = T4 . =
o *vx«»&,% 28 | K] ) = @ % o M =] = > @
= O = < N < = Y e © 1% ap - = * TN iy QQQ
5 mv%& ® mm m = g w\&o ® = m = ,www.
= : ) s,
&= = 5N ~ B S = % T OB 2 oo . %
Y 0 225 % g, ¢ S#3T =- %, %
= s S ES 2 %, Sw T 5 g e
& |, V€ a3 %, Vi o 2 o 5
hS Amwwy a.@ ot o = Amwwy 7 PRI -~ #///////////////////////////////////////////////////»&M«W &,a
e ¥ g2® £ £ B 85 €= ? O
> B w5 x ﬂ s 1
% 5% 4  E%5:
W
BMM [ R T mn.m oA 1 yf& = ™ Moa
U ~ O n o< (=] = J— ~ O n < &
A g 5=
2 1S IS
i ® v K )
= I+ = I =)
= & o0
iz 3 3
P =B
g 3 S o
0 £ 9 w0 £ 2
< nm jan} < wm jan}
<<<< |m B Y, |m B
= = K lm * B = = K o « *| .;..5..55“ .W%v —
‘= BS A wow S =5 % w4 o BN g, =
. FWEom o 8 %y FEH w8 ¥ S
Zs & W S o ZS &) W O &) S
e @ = @ R o i Zg
B Q&ﬂ, = ' m @ QQ& = R 1% B .%%,r N@Q ,
= o ¥ 3= * s, =¥ 23 Fe Y
s w20 Zs w 2 g RSN e
4444444 % EaES S 1) % S 3 Qo 3
7 T = ¢ 2L A i (7 = g 27 ! %,
S ) S = £z sm=~NY% B ) 3 = =g Y,
Q éw‘ IR AP ) oy B ®*C éo% ISEElY - ONHE JMW 2
EE® = Kae § = i 5, KE § %
== )
N B R5N oA W o SR % * . W .8 " @
Too V5423 %, 7 SwmgE 1%, %
.ewv% S s m, ” N < mm. 2 w “ &N
+ “% Y, o 5 O Zs, v o & o + R 2
N N g2 A g N %, Y g2 TE * NN, Y
— L = — ) D = —
® % 0 g ®E oS ¥ & ® Z 27 ¥ e
| - P 2 ® .8 0 2
NS =K s 3 g _e =% & 8 9 NN
& o s = 2 L] =% o s = = L] %
/%V sy o 1% @) L I I I I /WV i Y < O L I I /%V
n o n o = noo n o n o = N oo n o wn o
— — . o™ (ol — — uy o™ o — —
ey 7 = oy - vy
B &Ko ik i’ g
® o ® o
W 5 W 5
o0 o0
f o

Group

# RN GIEHHHE.P<0.05; » Fn 5HRAH . P<0.05
KRR H Z 6 FABE L bR AF K R

Figure 3 Relationship between of four does different pu-erh
theabrowns and Blood Glucose Index

A 3

144



RIS E N

2016 4% 12 49

PR 2B EAR B R F X 3 Fh i o ke e A ot o ot A B
FaEMKR, @ ERESOCRIAE SR A f ik IR R
% B% 250 mg/kg. B AR #F 200 mg/kg, 4548 % 450 mg/ke A
KR i IR VR TR 0 AR T T TN 2 1 L 5 AR B L A5 48
14 38 L IR
2.2 2X2HEAGITEERSWN
KA 2X2 Bt kN RGETT 250 me/ke MK £ 0
200 mg/kg B EEE 450 mg/kg Z 48 F K T W) I K A
IR TR A S AR . T R 1~3,
*®1
Table 1

combined extracts ( x =SD, n=6)

SR FAAT B 23 A7 05 1 24 P<Z0.05 I, B 5 I i B A
ZHAEM . R 1~3 A7 5, 25 )R 205 55 AR 5 A
TEk 3% FBG,INS, IR, TC, HDL, LDL #§ #7 J5 i 2. 45 3¢ H.{E
Pl TSR E R (Fan > Fam) s DR 525H
FICER AR RIS A EE R HARA, AAB
BMEWETTIRRE R (Fpur >Fan) s YRWME S ER IS
i, 78 INS, TC, HDL,LDL #§ 4% I HA & B AE M, A X F
INS 2548 £ 5tk 8 &, TC.HDL . LDL 3 4~ IfiL i 5 47 2% i %5
R TTIRE R (Frwr <<Fum) o

BB 5BAAS FBGNSIR. TG, TC.HDL . LDL f#T B SR’
The post hoc analysis result of FBG, INS, IR, TG, TC, HDL, LDL of single and

a5 FBG/ INS/ IR TG/ TC/ HDL/ LDL/
(mmol« L")  (mU-«L1) (mmol * L) (mmol+ L") (mmole L") (mmol+ L1
EH A 2.9240.05 6.8840.09 0.894-0.04¢ 0.83740.09 3.1440.80 1.71+0.24 0.4340.08
T TR 2] 17.8242.25%  13.0540.45% 10.7740.15% 2.7340.89%  6.234:0.92%  0.8740.12%  2.10£0.20%
R £ B 12.4241.93*  9.4440.42*  5.2140.96* 1.85+0.26 4.7840.60 " 1.3140.08* 1.32240.05*
5 AR T 4L 12.8541.65* 9.6740.28*  4.0540.72* 1.86+£0.11" 4.64240.06* 1.354£0.17* 1.2240.11*
B 4 9.654+1.87%* 7.8540.28%* 3.3440.05%*  1.43+0.12%* 4.3040.12%* 1.5140.03%* 1.034+0.15%*
CFawfi 6447 92.817  1.388 0.106  23.502 21.338 21.266
Fym {8 1.759 5.223 0.001 203.633 0.736 48.682 5.567
P{H 0.007 0.000 0.007 0.750 0.000 0.046 0.000
T FRGIEW 4L, P<<0.05; = R SRR 4] H#, P<<0.05,
£2 B—HAH5BAMES FBGINSIR,TG. TC,HDL.LDL M A4S R’
Table 2 The post hoc analysis result of FBG, INS, IR, TG, TC, LDL, HDL of single and
combined extracts (x =SD, n=6)
FBG INS TG/ TC HDL/ LDL
L5 (mmol » /If‘ ) (mU - 1/51 ) IR (mmol * L™1)  (mmol °/If‘ ) (mmol+ L") (mmol- /If‘)
LT 2] 17.8242.25%  13.0540.45% 10.7740.15%  2.734+0.89% 6.23+£0.92% 0.87+£0.12% 2.10£0.20%
2 12.42+1.93~ 9.4440.42~ 5.214£0.96*  1.8540.26" 4.784+0.60 1.3140.08* 1.32240.05
K EH 9.264-1.82" 8.824-0.13* 3.6320.71*  1.8540.47" 4.394-0.09 1.460.13* 1.1420.05
WM EA 9.40+1.76%* 8.014+0.17%* 3.35+0.09%* 1.384+0.09" 4.1240.09* 1.62+£0.14%*  0.95+£0.11%*
CFawfi 1.765 258.004 2.852 0.604 0.694  16.98 20.764
Famzfd 2.352 476.730 4.942 1.283 8.832 83.056 113.936
P {H 0.000 0.000 0.001 0.000 0.000 0.000 0.000
T # FRGIEH A HH . P<0.05; * /R S 4H H# . P<0.05,
*3 B—ASS5BKAEAS FBG.INSIR. TG, TC.HDL.LDL A S # &R’
Table 3 The post hoc analysis result of FBG, INS, IR, TG, TC, HDL, LDL of single and
combined extracts (x =SD, n=6)
a5 FBG/ INS/ IR TG/ TC/ HDL/ LDL/
(mmol« L™') (mU-«L™1) (mmol * L) (mmol+ L™") (mmole L") (mmol+ L")
EHA 2.924-0.05 6.884-0.09 0.894-0.04¢ 0.8324:0.09 3.144-0.80 1.71£0.24 0.434:0.08
BEALZ 17.824:2.25%  13.05420.45% 10.774:0.15% 2.7340.89%  6.234:0.92%  0.8740.12%  2.10%0.20%
B AR B 24 12.8541.65* 9.67+0.28*  4.0540.72% 1.8640.11" 4.64+0.06* 1.3540.17* 1.2240.11~
FSCEY 9.2641.82" 8.8240.13*  3.6340.71* 1.8540.47" 4.3940.09 " 1.46+0.13" 1.1440.05*
i+ R A 8.774+1.73% % 7.4340.15%* 2.90+0.05" 1.33+0.15" 3.734+0.12% % 1.5740.16%* 0.9240.19%*
CFamfi 1302 195.651 0.931 12191 15229  26.275 61.680
Foruzxfd 2.171 486.033 9.093 0.165 5.412 14.178 55.809
P A 0.332 0.000 0.536 0.692 0.019 0.033 0.001

T FRGIEW A . P<<0.05; * F2oR 5 AR L # . P<<0.05,
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Table 4 The Synergistic effect result of FBG, INS, IR

of single and combined extracts (r =SD, n=26)

a5 FBG/ INS/ ®
(mmol« L™')  (mU-«L 1)

E# 4 2.9240.05¢ 6.8840.094 0.8940.04¢
LRI ZH 17.8242.25*  13.0540.45*  10.77+0.15°
IR 4 9.66+1.38" 8.1740.12° 3.5140.06"
IR 9.224+1.57  8.14+0.11° 3.4240.07"
B MR A 4 11.1841.58b 8.11+0.54" 4.05+0.12°
B+ T 4 9.65+1.87" 7.85+0.28%  3.3440.05
W+AE RN 9.40+1.76" 8.0240.17" 3.3540.09"
i+ 25 B F 4l 8.77+1.73¢ 7.43+0.15¢ 2.8940.05b

T T — U A R B 3R 22 5 1 3%, P<C0.05,

®5 B—@HSEBKEHES TG.TC.HDL.LDL fthR S 4& R

Table 5 The Synergistic effect result of TG, TC, HDL, LDL of single and combined extracts (x =SD, n=6)
TG/ HDL/ LDL/
e
(mmol « L™ 1) (mmol « L™ 1) (mmol « L™ 1) (mmol « L™ 1)
EH A 0.83+0.09¢ 3.14+0.18¢ 1.7140.24¢ 0.43+0.084
e 2.7340.12° 6.2340.220 0.8740.12° 2.1040.20°
LN 1.77+0.10° 4,43+0.27° 1.48+0.140 1.17+0.01"
RS 1.65+0.11" 4,2040,04b¢ 1.52+0.02" 1.04+0.07"
B R 2 T 41 1.70+0.10" 4.3940.10" 1.46+0.09" 1.13+0.16°
T+ R 21 1.4340.12¢ 4.30+0.12% 1.5140.03" 1.0340.15
M+ R R A 1.38+0.09% 4,1240.09b 1.62+0.140 0.9540.11b¢
i + 2548 = 4 1.3340.154 3.7340.12¢ 1.5740.16" 0.9240.19¢
T F SR AR R R R 25 5 B 3 P<C0.05,
FEAE S TR0 R R 8500 2R 56 A W 2 e o0 3 0 45 > 2B B 2 Ler
bR L 1028 40 5 5L DL R VR A B9 5 L 12} o
il e R HRAE fﬁ% 0.8k 4
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vonoids and combined expression of PI3K protein
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Figure 11  Effect of pumpkin polysaccharides pu-er theabrownin
and combined expression of P-Akt protein
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