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Abstract: Objective To investigate effects of terpenes from Cornus Fructus (TCF) on KKay diabetic mice. Methods KKay diabetic
mice were ig administered with different doses (0.05, 0.10, and 0.20 g/kg) of TCF for 5 weeks. Animal general condition was observed
before dosing every day. Body weight and fasting blood glucose were measured once per week before and during administration. In the
fifth week, ip glucose tolerance test (IPGTT) was employed, and levels of insulin (Ins), glycosylated hemoglobin (HbAlc),
glycosylated serum protein (GSP), total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL), and low density
lipoprotein (LDL) in blood were determined. The insulin resistance index (IR) was calculated. Results Compared with model group,
TCF dose-dependently reduced body weight and the high dose group was significantly different in first, second and fifth weeks (P <
0.05). The fasting blood glucose level (P < 0.05, 0.01) was significantly lower since the first week of each dose group. High dose of
TCF significantly reduced the area under the curve of blood glucose versus time profile (P < 0.05). TCF can dose dependently
decreased the levels of Ins, HbAlc, GSP, TC, TG, LDL, and IR. Conclusion TCF can obviously improve the hyperglycemia and
insulin resistance in KKay mice. In addition, TCF could improve the disorder of lipids metabolism. Based on these results, we conclude
that TCF is a potential candidate for clinical treatment in mild-moderate type 2 diabetes mellitus with insulin resistance and lipid
metabolism disorder.

Key words: terpenes from Cornus Fructus; diabetes; KKay mice; hypoglycemic effect; glucose tolerance test

I¥5 BHA: 2016-07-13

HEEWMB: EXRARBFREFFEIHE (81403154)

TEHRE N X i (1979—), L&, Wit, TN, BT RO ZME ST, Tel: 025-85420404 E-mail: lw1029@126.com
«*BEEEZE L ¥, E-mail: wangtao1331@126.com



* 048 «

“¥ssgatz Drug Evaluation Research 25 39% #6#] 2016412 A

B PRI 2 DL RN 20U RGN AR TR
SRR R E LT, DR =Kk —.
oh B2 2T B R e B B LT RIS A e,
YR TR R 1 o 2 2 R s B O . LR
B1 Okl 2 R L 2 B s A 1L R BE Cornus
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Pk, BUAIR I HobALc, LAY 3 500 r/min 25.0r
15 min 43 B 1%, 5 GSP. TG, TC. LDL #1HDL
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2.6 HUERIBR ST E
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Wy ZIRIEIR. SRR LREE, 42552k 2y
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KKay /I 45 & 5 2% 5 T4 R4 C57BLY6)
/NEL (P<<0.01), RILH B WAL, 1L 2R B
i A USRI AR OCPE 9 KKay /b AR, S
PR AR 1. 2 15 HEREE (P<0.05),
RN 1,

3.2 X KKay /J\R IL#E HY 2

TEARRE R, XA C57 /MRlLEL,
KKay /> BRI P2 25 v (P<<0.01), 12585
25 2R 250 1 RS R A ) A OGP
PR KKay /N R ZK - (P<0.05. 0.01), H4x#f
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Table 1 Effect of TCF on body weight of KKay mice (X £s, n = 10)

, ~ R e lg
415 FE/(gkg™) — — " o o -

25 2T B L R 2RA BHEIRA B 4AF HUE 5
pait — 148+12"  159+1.2"  17.0+12"  184+1.0"  19.2+08"  20.9+0.8"
B — 33.0+17 36.2+2.1 37.2+23 36.8+3.2 38.7+25 39.8+2.3
ORI 0.20 33.7+2.7 35.1+2.7 35.7+1.2 342+34 37.6+27 386425
L1 2 B Lt 0.20 33.0+21 33.4+28" 34.1+2.7" 35.1+27 36.7+£26 37.3+2.7

0.10 323421 343421 345436 355+4.2 37.0+4.4 374450
0.05 324426 340425 339+39"  351+36 37.2+39 372454

SRR R P<0.05 #P<0.01, TR
*P<0.05 *P<0.01vsmodel group, same as below table
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SRR LA, w0 R
) Re S 2 BRAIC 1 h INF[R] A5 A B /K~ (P<<0.05),
AL 2 h OB KPR 2 25 A (P<<0.05), $2

718 L2 B T ) A A KKy /I B PR 26 B i
R, D TR BBl — I ) 2T
UL A B I BRACER (P<0.05), 453 W% 3.
K 1.
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Table 2 Effect of TCF on blood glucose of KKay mice ( X £s, n = 10)
i A gkg™) _ _ MJEfIl*E/(mmoI-L i) _ _

25 2T YL M2 BAH3M BAHAR 5N
pagiS — 58+05%  55+0.5% 5.6+0.5% 5.3+0.3% 5.7+0.4% 5.4+0.6%
i) — 17.1+25 17.1+3.1 16.6+4.6 174+4.1 17.8+3.8 18.3+3.3
UK 0.20 17.4+3.6 8.6+1.4" 107+1.9%  108+24"  101+15%  108+26%
TP 3P sy 0.20 17.1+3.2 9.2+1.9% 106416 123429 1134+27%  11.2428%

0.10 17.1+3.2 10942.2%  1164+24%  127+25%  11.6+32% 1214347
0.05 17.1+3.4 1024+1.8% 112423%  135+29% 13.6+3.3" 13.3+2.7%
Fz 3 WZEHBERTEN KKay /MR IPGTT M#EARYSME (X £, n = 10)
Table 3 Effect of TCF on blood glucose in IPGTT of KKay mice (X %s, n = 10)
45 (g kg ™) : il mmol L ) ‘
45 0h 4B)5 0.5h Zfi)E 1h Zi)E 2h
X I — 5.4+0.6% 14.1+2.4% 10.4+1.8% 7.2+1.3%
PR — 18.3+3.3 243439 28.516.2 243+71
UK 0.20 10.8+2.6% 20.9+2.7* 22.9+5.7* 195+4.7
Ll B it 0.20 11.2+2.8% 22.9+3.3 22.5+4.2" 17.4+2.9*
0.10 12.1+3.4% 249+3.1 22.6+2.8" 20.0+5.0
0.05 13.3+2.7% 24.6+45 22.6+45" 21.2+33
70 34 X KKay /i HbAlc. GSP. Ins KX IR
60 =REA)
™, 50 # # L4l C57 /MRl LA, KKay /b i HbAlc,
3 40 GSP Al Ins KCPH BTG (P<0.01), HLRpin
§ - BN BAT B A5 1 R OB A e R SR . R A
S jg P, LI BB 1T 0] B S E R A KKay /N B
0 HbAlc 1 GSP /K°F-, i ISR A LA G vt
APEE MR UK 020 000 0.05 W R (P<0.0D), LHlE4l GSP /KA M

L ZE B i/ (g-kg ™)
SR *P<0.05
*P<0.05 *P<0.01vs model group
1 WLERE S KKay /NR IPGTT ML4E-A 8 gh T @
FAREIE (X £5, n = 10)
Fig. 1 Effect of TCF on AUC of blood glucose-time curve of
KKay mice (X £s, n =10)

WK (P<0.05). thzEs@mim . hi=E4 Ins
KA BB (P<<0.05), [T KKay /)
IR fREYA B EMSEIEM (P<0.0D), 2 A4
T2 A SR R A 2o L 2 R R IG5 41 Ins /K
A RGBS, IR I5EURMT B E L (P<<0.0D),
SR WK 4.

F 4 WZEHEETEN KKay /MR HbAlc. GSP. Ins 1 IR BYE40E (X s, n = 10)
Table 4 Effects of TFC on serum HbAlc, GSP, Ins, and IR of KKay mice ( X s, n = 10)

4151 HE/N(gkg ™) HbA1c/% GSP/(mmol-L ™) Ins/(ug-L %) IR
X HE — 1.440.3% 1.640.3" 1.37+0.15" 0.3+0.1%#
FBEI — 74+15 47+15 3.2940.51 26104
TSR 0.2 40+1.7% 2.740.6" 3.324+0.56 1.64+0.5
L 2R R 0.20 42+1.2% 2.040.3" 2.77+0.32% 1.440.4"
0.10 48+1.4% 2.240.5" 2.58+0.79% 1.440.6"
0.05 6.0+1.7 3.4+0.8" 3.03+0.57 1.8+0.5"
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TC /K RBETE (P<<0.05. 0.01), AN
HAW B R s E IR SRS AR . SRR

B, 2R R v AR 2 T 5 AR LDL, TG A TC
AF (P<<0.01), HFIE4L LDL Ml TC AR R
ik (P<<0.05), EFEAIAR WA BSEEER . i
G AL HDL KPR B3y,  WL3K 5.

#5 WLZEHELFE ig A7 KKay MRIMAS7K FAIRZIE (X £, n = 10)
Table 5 Effects of TFC on serum HDL, LDL, TG, and TC levels of KKay mice ( X £s, n = 10)

20 531 FENgkg™  HDL/(mmol-L'™?) LDL/(mmol-L™Y)  TG/(mmol-L™) TC/(mmol-L™%)
X} — 25+0.2° 0.4+0.1% 1.4+0.2% 4641.2%
F5E — 3.2+0.9 0.8+0.3 2.0+04 74+15
HIXUIR 0.20 3.2+0.8 0.5+0.2* 1.8+0.3 72+1.1
2R B Sl 0.20 2.8+0.8 0.4+0.2% 1.5+0.4% 5.9+0.7%
0.10 3.0+0.9 0.5+0.1* 1.7+0.3 6.3+0.8"
0.05 35406 0.5+0.2 2.0+0.3 7.6+0.7
4 e EI e Rt & 2~3 AN H A g o7y

AUHARE ST 2o, L2 s T AR COF
Btk T 4E R 46 50~60 g) FEEAH R db/db /)N
P A3 R IRE T34 4E 24~30 mmol/L) HAf—%
(R BEAVE T, (EVE SR P ARDO A5 B R Lk
O 10~30%), ZiRE AR B, AR Bk B
A EERERE CPI PR TR 4EREE 30~40 @) 1 EHE
PRI KKay /s BB (25 it p 7 3448 15~20
mmol/L), HE— P55 LIS Rk et 11 200 PR
ARG B L v AR B 5 B HRHUAH T T A A

KKay /&P B AR (ay) 58748 11 Y KK
BEPRIT /N, JEAE KK /N BRI SEAE 3 NRAFE 4
FEA Cay) TRK, S, fh Lataste T 1977
AT o ay FERIANMEE A /) L) B €y L rT 5 AR
WAL, IR m R A SR EL R g e
By R MR W 5 A, SLR R AR L 5 K
O JEhE FINAREE R M iE A . 5 A2 1 BOpE RS R
PR A HIASL, T e B SR s R B,

Ll 2R Bl T AR A DG R i KKay /N B
o, e B A B GE . AR
FARIT AL B 2550 1 R R ] A DG b i
ik KKay /IR CE,  HASRY 25 5 B A
AW EUGEEH, 2SR RS 0.2 g/kg FIE 4L Il
PR 8 5 HOOUIK 0.2 g/kg FEAAM 2.

MR R B T S R b &R 40 1 N
Aty R AEAEREIERE L R N, TR GSP. T IfiLi
PR R IZ0 0 21 d, BTl GSP Il 5E ml S e s
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YL, KKay /NG GSP Al HbAlc /KF-H) W 2
T, T Ll 2R S ] R A DG E IR FRIC KKay /)y
fil GSP Al HbALc /K o FHIERT UL, A St - s
B BAT 0 B A B 4

2 OBE PRI 1) A FE B (P HLH 2 A0 R A2 B
i S R, T 5 3 2 R P Fo B, A
AR FEARGG AT e — e R AR R AR S A 41 Z0)
DB AR RSO0 o AR RIS b 1L 2 B S m B A
3 KKay /s & WEiprid, KKay /b
SR AT R B R URE TRIRRAIE , (L7 o B A I 5 AL
IR NI Y N LI =B 4 ) e TR i
KKay /N BB 8 257K°F . X ee g R 1L 2K 95
i AT e LIRS IR B 2= AT

AL 5 7 A W PR R KL A 99 A 1) = B e
B PR 36 22—, [r) B A A 5 | TR I 25 K 1y o 2 [
o BHIRE NG R RS TG Y&, HDL-C
FEAIK. LDL-C 4% v EEHA &, Iz S 46 OxLDL-C
1 2P, A TE R AR 25 LA VA M PR R O R
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HA B MIR RS R EUER . SR EbAs, L
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FTC K, Horbm, s dcE e, A
i KKay /)N BUALE HDL-C /KB 8 s FIEH 34,
g8 R Sk 2, (R SRR R IR
WA, BARREAY, 1555 sk
A 1R 3ok 5 v ot A B R FPE IR AT O, 1 Ll 28 B s
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