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[Abstract] Objective;: To observe the effects of the water extracts of Trichosanthis Radix-Polygonati
Rhizoma at different ratios on glucose and lipid metabolism in KK Ay mice with spontaneous type 2 diabetes and
explore the mechanism of the extract in alleviating insulin resistance based on phosphatidylinositol 3-kinase
(PI3K)/protein kinase B (Akt)/forkhead box O1 (FoxO1) signaling pathway. Method: The 8-week-old
C57BL/6] male mice were taken as the normal control group, and KKAy male mice of the same age were
randomly assigned into a model group, a metformin group, Trichosanthis Radix-Polygonati Rhizoma groups at
the ratios of 1: 1 (Trichosanthis Radix 30 g, Polygonati Rhizoma 30 g) , 1:3 (Trichosanthis Radix 15 g,
Polygonati Rhizoma 45 g), and 1:5 (Trichosanthis Radix 10 g, Polygonati Rhizoma 50 g) according to blood
glucose level and body weight, with 6 mice in each group. The administration lasted for 8 weeks, and the body
weight (BW) and fasting blood glucose (FBG) of mice were recorded at the same time points of the 2nd, 4th,
6th, and 8th weeks, respectively. Oral glucose tolerance test (OGTT) was performed at the 7th week. After drug
administration, the serum levels of total cholesterol (TC) , triglyceride (TG) , low-density lipoprotein
cholesterol (LDL-C) , high-density lipoprotein cholesterol (HDL-C) , and fasting insulin (FINS) were
measured, and homeostasis model assessment-insulin resistance (HOMA-IR) index was calculated. The liver
tissue samples were stained with hematylin-eosin (HE) and periodic acid-Schiff (PAS) for observation of the fat
distribution and glycogen content. The protein levels of PI3K, Akt, p-Akt, FoxO1l, and p-FoxOl1 in the liver
were determined by Western blot. Result: Compared with the normal group, the model group showed increased
food intake, FBG, glucose tolerance, FINS, HOMA-IR, TC, TG, and LDL-C (P<0.01), and down-regulated
protein levels of PI3K, Akt, phosphorylaison (p)-Akt, FoxO1, and p-FoxOl1 in the liver (P<0.01). Compared
with the model group, Trichosanthis Radix-Polygonati Rhizoma lowered FBG and HOMA-IR (P<0.05, P<
0.01). In particular, the combination at the ratio of 1:3 showed the best performance (P<0.01) comparable to
metformin. Furthermore, Trichosanthis Radix-Polygonati Rhizoma at different ratios lowered blood glucose at
different time points of OGTT (P<0.05) and TC and LDL-C (P<0.01). Additionally, the combination at the
ratio of 1: 3 reduced TG (P<0.01). The liver of mice in the drug administration groups showed regular
morphology, with few lipid droplets and rich glycogen. Western blot showed that Trichosanthis Radix-Polygonati
Rhizoma up-regulated the protein levels of PI3K and p-Akt, down-regulated the protein level of FoxO1, and up-
regulated the protein level of p-FoxOl (P<0.05). Conclusion: Trichosanthis Radix-Polygonati Rhizoma,
especially at the ratio of 1:3, lowered the FBG, TC, LDL-C, and HOMA-IR index, promoted liver glycogen
synthesis, and reduced steatosis in KKAy mice, which may be related to the regulation of PI3K/Akt/FoxOl1
signaling pathway in the liver.

[Keywords] Trichosanthis Radix; Polygonati Rhizoma; type 2 diabetes mellitus; insulin resistance;
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Table 1 Effect of Trichosanthis Radix and Polygonati Rhizoma

(TP) on average food intake of KKAy mice in each group (x+s,
n=6)

41 51 Fl /g ke P /g
IE 21 4.14+0.44
A7 2] 6.66+0.42%
IR 0.25 5.13+0.54
iy 14 8 5.67+0.37Y
fic k24 8 5.79+0.25"
fc k34 8 5.95+0.69%

W5 IE R 41 AV P<0.05,2P<0.01; 5 HE B4 [ 4 Y P<0.05,
Yp<0.01(F2-F 7))

3.2 X KKAy/NRA TR A28, 5F
4 b B, B R 4] KK Ay /D BUR B 0 8 T B (<
0.05) s 48255 , 4L/ AR TR AT G 45 42501
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W2,

Table 2 Effect of TP on KKAy mice body weight (x+5,n=6) g
21 4] Fl & /g kg 0J# 4 6 )% 8 J&
ERA 26.95+0.82 27.99+0.98 29.54+0.52 30.75+0.60 31.75+0.83
Hi 70 2 37.80+1.46% 40.47+2.44% 42.21+0.58% 43.95+1.27% 46.10+0.53%
Z HUIR 2R 0.25 38.70+1.24 38.58+0.79 40.46+1.82 42.04+1.35 44.22+1.96
ficir 141 8 39.05+2.23 38.73+0.77 41.15+1.36 43.53+0.99 44.75+0.97
ficJr 241 8 38.95+1.14 38.00+1.34 41.87+1.85 43.21+1.28 45.01+1.63
ficJr 341 8 39.19+1.42 38.63+1.90 41.37+2.38 44.67+2.46 44.25+1.63

3.3 X KKAy /bR 2 BB BFse 45 R
RGP, 5 OE R A bR AL A B A I i A
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TORUNK AL B R AE By - HORS TiC 7 2 21 25 W il A P G
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HEEmEH BRI, ERAARREITTEE X

(P<0.05,P<0.01), %% 8 i i} , K AL - BOKS & B AT 20

Jo O FORUCA 25 1 ot M 3% S S5 AR, 2 R R A

THEE X (P<0.01) , LA Jr 2 fe A I L 3R S
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R3 REM-FEBHII KKAy/MNRZHEMBEHFI (X+s,0=6)
Table 3 Effect of TP on fasting blood glucose in KKAy mice (x+s,n=6) mmol- L'
4157 il /g kg 0 4 6 8 J&
EH 4 4.45+0.48 4.20+0.87 5.13+0.49 5.20+0.60 5.13+0.50
R 4] 9.17+2.24” 11.25+2.59% 14.43+1.66> 13.43+2.42 15.95+3.18%
T RUR 4 0.25 8.72+0.97 7.42+1.38Y 9.17+2.39% 7.58+1.42% 7.43+0.67"
(R 8 9.37+1.85 9.55+2.48 12.10+3.54 10.58+4.30 9.65+1.50"
Al 241 8 9.05+1.76 8.05+1.90% 10.4242.29% 9.95+1.70% 7.92+2.08"
Bl 34 8 8.77+1.36 9.07+2.72 11.22+2.93% 11.2242.40 10.58+2.24

0.01); 5B BRI 20 LA, — FOBUIRZH Ko K AE My - 3 K 24
b 44 T (1L 20 7% 4% I [ s i 4 24 B 8 e A1 (P<0.05,

R4 XEM-BEHHX KKAYy/NREME

M (X+s,n=6)

P<0.01), AUC i ZFEAK (P<0.01) , B £ 45 25 21 2 ]

ZESIGIFEL . W4,

Table 4 Effect of TP on glucose tolerance of KKAy mice (x+s,1n=6) mmol-L"
25 %31 Fl /g kg 0 min/mmol-L" 30 min/mmol-L" 60 min/mmol-L" 120 min/mmol-L" AUC

ERA 5.03£0.55 12.92+1.75 8.82+1.69 6.10+1.13 17.38+1.94

AL 15.83+1.81% 31.62+1.90% 29.95+2.06% 22.2242.97% 53.34+3.14%
T HORUIR 2R 0.25 7.11+0.82% 25.52+3.02% 18.27+3.98" 10.18+2.31" 33.33£5.02%
BL 75 141 8 9.85+2.68" 30.7242.39 15.60+4.319 9.30+2.02% 34.17+5.019
W g7 2 41 8 7.28+1.20" 27.25+3.63" 17.07£3.51" 9.83+1.19" 33.17+4.86"
Bl 7 3 40 8 8.78+2.65" 26.05+2.79" 20.13+3.24" 9.90+2.71% 35.28+4.67"

3.5 X} KKAy /)l FINS }2 HOMA-IR {5 5

K5 KREM-EHEX KKAy /MR FINS & HOMA-IR # 8 1

IE 5 4 e e, 48 T8 41/ L OE 9% 41 FINS (HOMA-IR - 7597
Table 5 Effect of TP on FINS and HOME-IR in KKAy mice
K E TR (P<0.01); SIS A 2N
LT FINS K F B {02 RSt 8 s 4 4 o T T E———
2541 HOMA-IR W] 2 T [ (P<0.05, P<0.01) , H: i /i rEa 8600057 2012022
2l w5 ZHXUNA T [F — K (P< R 15.9242.64  10.90+2.37”
0.01), WS, UL AL 0.25 10.0241.19 3.40+1.13Y
3.6 XF KKAy/NRMAR 2 m 5 IE & 4, # il 7 141 8 12.7542.65 5.03+1.59"
A2 /N TC . TG .LDL-C 4 i 2 7} 7 (P<0.01) ; 5 i 77 2 41 8 12.2540.61 3.39£1.06"
PR 2 HE A, R AR B - 8K 24 % 4% i (T 4H /) B TC w2 7 3 41 8 12.86+1.39 5.14+1.89Y
LDL-C I % B (P<0.01) , K 46 4 - 2 A it )7 2 4
TG K P 5 BRI 2 3% AR (P<0.01) ,HDL-C %41  ZF Il #E Y. ke,
R 6 RIEM-FRHII KKAy/NRIAEHI I (x+5,n=6)
Table 6 Effect of TP on blood lipid of KKAy mice (X+s,7=6) mmol- L'
4151 /g kg TC TG HDL-C LDL-C
IEHA 3.98+0.21 1.07+0.16 2.59+0.34 0.38+0.03
FEALH 4.74+0.56" 2.12+0.37% 2.30+0.30 0.60+0.07>
ORI AR 0.25 3.88+0.50" 1.36+0.39 2.44+0.34 0.52+0.10
fic 77 141 8 3.12+0.54" 1.49+0.19 2.00£0.27 0.35+0.11*
fit )y 2 41 8 3.16+0.53" 1.39+0.21% 2.23+0.49 0.27+0.06"
ALy 341 8 3.28+0.28" 1.63+0.18 1.95+0.19 0.36+0.05"
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CRCTR Y2 0 A DR G = =k S IE W A B
B, R 2 N SR IR N I I 25 W AR %, Gt (0 T AN
Yy SRR PO, R AR B - BOR 24 00 45 AL RT R I
A2, JULABC DT 2 H 8O0 W, B R A AH LU AR
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Fig. 1 Effect of TP on liver structural changes in KKAy mice
(HE, x200)
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Fig. 2 Effect of TP on liver structure changes of rats in KKAy
mice (PAS, x200)

P-FoxO]l s o S 35 (D,
e [
AKt et WS W GO kDa
PIK MR s S 85 KDa

facin W—— — 1 D0

A B C
A ERAL;B R CR Ty 241
B 3 &4H/NRBFIEALS PI3K. Akt p-Akt.FoxO1,p-FoxO1 E B
RIKA K
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Table 7 Effect of TP on liver related target proteins in KKAy

mice (X+s5,n=6)
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