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® Total polyphenols

® Antioxidative activity
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Fig. 1-1. Total polyohenols content and antioxiadative activity of

species.
AA: Actinidia arguta
AD: Actinidia deliciosa (Kiwifruit)

AC: Actinidia chinensis (ZESPRI GOLD Kiwifruit)

Each value is ex pressed as mean + SEM
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Fig. 1-2. HPLC chromatogram of Actinidia arguta polyphenols and the
chemical structures .

Column, Develosil C-30-UG-5 (4.6 x 250 mm); Solvent A, 5% MeCN/1%

AcOH; Solvent B, 40% MeCN. Program: A linear gradient of 0 -100% of B in A

over the course of 180 min at a flow rate of 0.8 ml/min. Detection, 280 nm.
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Table 1. Molecular weights of components corresponding to each peak.

[M-H]-

Measured m/z

Calc. mass

Formula

Peak 3 Hyperoside 463.0898

Peak 2 Isoquercitrin 463.0887

Peak 1 Rutin 609.1458

463.0877
463.0877
609.1456

C21H 19012
C21H 19012
C27H 29016

Molecularweight was measured by LC/MS.
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Fig. 1-3. Chromatogram of amino acids contained in  Actinidia arguta.
Amino acids were analyzed by amino acid analyzer (Hitachi

High -technologies Co.). Li*-type column and detection by ninhidrin method

were used.
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Fig. 2-1-1. Effects of the co-administration of Actinidia arguta polyphenols

fraction (AP) with sugars on the postprandial blood glucose level in rats.

Eight week -old male SD rats were orally administered with starch (A),
maltose (B) or glucose (c) at 1 g/kg of body weight, and distilled water or AP at
0.2 g/kg of body weight. The blood glucose level was measured at 0, 15, 30,
60 and 120 min after the sugar was administrat ed. Each value is expressed as
mean = SEM (n=6). *Significantly different from the Control at each

time -point ( p<0.05).
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Fig. 2-1-2. Effects of the Actinidia arguta polyphenols fraction (AP) on mice

serum triglyceride level after oral administration of a corn oil.

Five week-old male ICR mice were orally administered with a corn oil at 5
ml/kg of body weight, and distilled water or AP at 0.2  g/kg of body weight.
The serun triglyceride level was measured at 0, 2, 3, 4 and 6 h after oral
administration of a corn oil (A) and the area under the curve (AUC) (B). Each

value is expressed as mean £ SEM (n= 10-11).
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Fig. 2-2-1. Effects ofActinidia arguta polyphenolsfraction (AP) on maltase and

sucrase activitiem vitro.
The activiti)asn do fs umwdagdsoeterdirgd oved0 min

after the addition of AP to the reaction mixtuiiéhe percentage inhibition is

defined as that comparedttv the Control reaction being 100%.
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Fig. 2-2-2. Effects of fractionatedP on maltase activityn vitro.
The percentage inhibition is defined as that compared with the control
reaction being 100%. The AP was fractionated by SephadexXQ.ldolumn
chromatography using 50% EtOH as eluent.
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Fig. 2-2-4. Inhibitory activity of isoquercitrin and hyperosiden maltasein

Vitro.

The percentage inhibition is defined as that compared with the control

reaction being 100%.
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Table 31. Composition of the experimental digt).

LF HF HFS
Casein 20.0 20.0 20.0
Cornstarch 39.8 - -
a-Cornstarch 13.2 8.0 7.0
Sucrose 10.0 25.0 25.0
Cellulose powder 5.0 5.0 5.0
Soybean oil 7.0 7.0 7.0
Lard powder - 30.0 30.0
Mineral mixture (AIN93G-MX)? 3.5 3.5 3.5
Vitamin mixture (AIN-93-VX)" 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
A. argutapolyphenols powder - - 1.0
Total (%) 100.0 100.0 100.0

2 AIN-93G-MX and"AIN-MX were obtained from Clea Japan, Tokyo, Japan.
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Table 3-2. Effects of dietary polyphenols from. argutaon body weight food intake,

organweight, andabdominal adipose tissweeight

LF HF HFS
Initial body weight(g) 17.4+0.8 17.2+0.8 174+ 0.6
Final body weight (g) 304+06° 40.3+14° 373+ 1.2°
Body weight gain (g) 13.0+06° 23.1+0.8° 19.9+1.3%
Food intake (g) 356.2+ 14.7° 291.7+7.8°2 285.4+7.2°
Energy intake (kcal) 1478.4% 61.0 1648.1+ 438 1612.5+ 40.9
Organ weight (g)
Liver 1.03+0.01° 1.23+ 0.052 1.08+ 0.04°
Kidney 0.40+0.01° 0.46+0.012 0.43+0.01%®
Abdominal adipose tissue (¢ 1.06+ 0.18° 2.63+0.18° 2.28+ 0.24%
Perirenal fat 0.22+0.04° 0.59+ 0.072 0.58+ 0.06%
Epididymal fat 0.63+0.09" 1.69+0.11° 1.44+0.18°
Mesenteric fat 0.21+0.06 0.36+ 0.06 0.26+ 0.03

Each value is expressed as mean + SEM{B)F Values without a common letter differ

significantly (p<0.05).

40
34

28

Body weight ()

22

Time (weeks)

Fig. 3-1. Changes in body weights during feeding periods.

11 12 13

Each value is expressed as mean + SEM{B)F Valueswithout a common letter differ

significantly (<0.05).

36



Table 33. Effects of dietary polyphenols from. argutaon serum lipids, glucose,

insulin, and adipocytokines.

LF HF HFS
Serum lipids
Triglyceride (mg/dl) 62.0+ 3.3 64.7+2.1 554+1.8*
Total cholesterol (mg/dll  101.8+ 3.2° 123.8+4.7% 118.3+ 5.5
Phospholipid (mg/dl) 221.5+ 6.1 237.1+10.0 228.3+10.5
Free fatty acid (mEq/l) 1.22+0.04° 0.96+ 0.03"° 0.75+ 0.02°*
Glucose (mg/dl) 102.5+7.1° 141.7+ 4.7° 118.8+8.4%*
Insulin (ng/ml) 0.16+0.02 0.15+0.01 0.21+0.02 *
Adipocytokines
Leptin (ng/ml) 5.6+1.0° 19.4+ 3.82 14.3+1.9%®
Adiponectin frg/ml) 26.4% 0.3 25.2+ 1.1 26.9+ 0.8
TNF-a' (pg/ml) 9.1+2.4° 21.4+3.4° 7.2+1.3%*

TNF-a ; tumor necrosis factoa
Each value is expressed as mean + SEM{B)F Values without a common letter differ

significantly (p<0.05).*p<0.05, HFS vs. HF by Studd&st-test.

Serum Lipid levels

TG (mg/dl) TC (mg/dl) PL (mg/dl) FFA
(mEqg/dl)

Fig. 3-2. Effects of dietary polyphenols frol. argutaon serum lipids.

Each value is expressed as mean + SEM{B) Values without a common letter differ
significantly (p<0.05).*p<0.05, HFS vs. HF by Studé&st-test.

TG; Triglyseride, TC; Total choresteroll.PPhospholipid, FFA; Free fatty acid.
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Table 34. Effects of dietary polyphenols frow. argutaon liver lipids.

LF HF HFS
Liver lipids (mg/g liver)
Total lipid 73.6+2.1 111.0+ 22.0 95.4+ 8.2
Triglyceride 46.8+ 4.9 61.9+ 4.5 60.8+ 5.6
Total cholesterol 45+1.7° 7.0£0.4% 7.6+0.32
Phospholipid 14.3+0.9° 19.0+ 1.2° 18.3+1.4%®

Each value is expressed as mean + SEM{Bx

Values without a common letter differ significantly<(.05).

Table 35. Effects of dietary polyphenols from. argutaon feces dry weight and feces

lipids for 2days.

LF HF HFS
Feces dry weightg/2 d 0.44+0.02 0.41+0.03 0.41+0.04
Feces excretion (mg/2 d)
Total lipid (mg/2 d) 22.9+3.3 33.3+3.0 34.6+ 2.4
Triglyceride (mg/2 d) 49+0.3 5.3+0.6 49+0.5
Total cholesterol (mg/2 d 1.9+£0.3 2.7+0.3 22+0.2
Total bile acid (rmol/2 d) 0.34+0.14 1.13+0.28 1.45+0.31

Feces were collected for 2 days during experimental period.
Each value i€xpressed as mean + SEM @6).

Values without a common letter differ significantly<(.05).
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Table3-6. Effects of dietary polyphenols frol. argutaon hepatic gene expression assayedNA microarray(n=3).

Gene symbol fold Description pathway
Fabp5 1.8 fatty acid binding protein fike 1 PPAR signaling pathway
Ccl2 0.3 chemokine (GC motif) ligand 12, MCP1 Cytokine-cytokine receptor interaction
Cfd 0.4 complement factor D (adipsin) Complement and coagulation cascades
Jun 0.5 transcription factor APL Regulation of cell cycle
Cdknla 0.5 cyclin-dependent kinase inhibitor 1A (p21, Cipl) Regulation of cell cycle

Chips with 321genes was used.
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Table4-1-1. Composition of the experimental diets (%).

C57 Con AP
Casein 20.0 20.0 20.0
Cornstarch 39.8 39.8 39.3
a-Cornstarch 13.2 13.2 13.2
Sucrose 10.0 10.0 10.0
Cellulose powder 5.0 5.0 5.0
Soybean oll 7.0 7.0 7.0
Mineral mixture (AIN -93G-MX)2 3.5 3.5 3.5
Vitamin mixture (AIN -93-VX)b 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
A. arguta polyphenol powder - - 0.5
Total (%) 100.0 100.0 100.0

a AIN -93G-MX and PAIN -MX were obtained from Clea Japan, Tokyo, Japan.
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Fig. 4-1-1. Effects of AP on the blood glucose levéh), fasting blood glucose level (B), and
HbA..(C) on experimental terrim KK-A” mice.
Each value is expressed as mean + SEM (n=7). Values without a common letter differ

significantly (p<0.05).*p<0.05, Con vs AP by Studént-test.
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OGTT was carried out o8 week and 5tht weedf the feeding periodAll mice fasted for

12 h before OGTT. The blood glucose level was determined using blood collected fr

the tail vein at 0, 30, 60, and 120 min after the oral administration of glucose (1 g/kg

weight). Each alue is expressed as mean = SEM (n¥@)ues without a common letter

differ significantly (<0.05).*p<0.05, Con vs AP by Studént-test.



Table4-1-2. Effects of AP orfood intake, bodyorgan, and abdominal adipose tissue weight

in KK-AY mice

KK-AY
C57 Con AP

Initial body weight(g) 21.4+02° 32.2+1.0° 31.8+ 062
Final body weight (g) 25.2+0.3" 40.7+1.1° 39.2+1.0°
Body weight gain (g) 3.8+0.3° 8.2+0.22 74+05°2
Food intake (g) 154.3£ 3.1 188.0+ 15.8 188.1+11.4
Water intake (g) 343.8+24.8° 861.7+ 47.4° 811.4+ 27.4%
Organ weight (g)

Liver 0.96+0.03° 1.72+0.06° 1.63+0.03?

Kidney 0.37+001° 0.58+ 0.02% 0.55+0.04%

Pancreas 0.17£0.03 0.20£0.02 0.24+£0.02
Abdominal adipose tissue (g) 0.63+0.04° 2.89+ 0.24% 2.76+0.11°%

Perirenal fat 0.11+0.01° 0.62+0.10° 0.588+ 0.07°

Epididymal fat 0.42+0.04° 1.46+0.11° 1.42+0.10°

Mesenteric fat 0.11+0.02° 0.81+0.072 0.76+ 0.032

Each value is expressed as mean + SEM (n=7).

Values without a common letter differ significantjy<Q.05).
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Table 41-3. Effects of AP orserum lipids, glucose, insulin, and adipocytokimeKK-A”

mice.
KK-AY
C57 Con AP

Triglyceride(mg/dl) 67.0+9.0° 182.7+ 25.22 127.3+ 14.2%7
Total cholesterol (mg/dl) 122.4+1.9° 163.5+10.8° 150.4+ 8.3°
HDL cholesterol (mg/dl) 79.8£2.9 88.6+6.9 88.7+ 6.8
LDL cholesterol (mg/df) 29.3+2.4 31.3+t4.4 32.1+1.0
Atherogenic indek 0.54+ 0.04° 0.76+ 0.04% 0.69+ 0.05®
Phospholipid (mg/dl) 224.6x 4.4 232.0+ 22.0 203.5+ 15.4
Free fatty acid (mEq/l) 1.00+ 0.09° 1.59+0.192 1.11+ 0.06"*
Glucose(mg/dl) 146.3+ 2.3° 235.8+ 25.0? 196.5+ 28.4%®
Insulin (ng/ml) 0.54+0.14° 3.64+ 0.562 3.75+ 0.80?
Leptin (ng/ml) 15.6+1.5° 2204.0+ 354.0°  1395.3% 300.5%
Adiponectin g/ml) 14.6+ 0.57° 9.6+ 0.51° 8.2+1.1°
HMW adiponectin g/ml) 1.6+0.1° 1.7£0.2% 2.2+0.2%"
TNF-a (pg/ml) 14.2+2.0 17.2+ 3.0 15.2+2.5

'L DL cholesterol=Total cholesterd!HDL cholestero} triglyceride/5

2 Atherogenic index(total cholesterol HDL cholesterol)/ HDL cholesterol
Each value is expressed as mean + SEM)n=

Values without a common letter differ significantjy<Q.05).

*p<0.05, Con vs AP by Studdrt-test.

0.05<0.1, Con vs AP by Studest-test.
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Table 41-4. Effects of AP oriver lipids in KK-AY mice

KK-AY
C57 Con AP
Liver lipids (mg/g liver)
Total lipid 40.5+ 1.4° 57.8+5.9%° 58.8+5.32
Triglyceride 12.7+1.0° 24.4+5.0° 20.4+3.7%
Total cholesterol 3.5+0.2° 6.2+ 0.5 4.9+ 0.3
Phospholipid 12.8+0.4° 16.1+1.1° 15.9+1.0®
Each value is expressed as mean + SEM)n=
Values without a common letter differ significantjy<Q.05).
*p<0.05, Con vs AP by Studért-test.
mC57
ab
70 - a Con

Liver lipids (mg/g liver)

Total lipid TG TC PL

Fig. 41-3. Effects of AP onliver lipids in KK-AY mice

Each value is expressed as mean + SEMrn¥alues without a common letter differ
significantly (p<0.05).*p<0.05, Con vs AP by Student-test.

TG; Triglyceride, TC; Total cholesterol, PL; Phospholipid.
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Table 41-5. Effects of AP orhepatic enzyme activitisa KK-AY mice.

KK-AY
C57 Con AP
Hepatic enzyme activities (nhmol/min/mg protein)
G6Pasé 280.9+ 28.32 116.4+ 8.0° 72.9+ 13.1%*
GK* 0.37£0.07° 1.09+ 0.12° 0.23+ 0.05°*
FAS! 3.33+0.69° 6.22+0.34° 4.84+0.46%"
ACO? 2.02+0.35° 2.51+ 0.45% 374+£0.50%

Each value is expressed as mean + SEM (n=7).

Values without a common letter differ significantjy<Q.05).

*p<0.05, Con vs AP by Studdrt-test.

0.059<0.1, Con vs AP by Studebt-test.

Fatty acid synthase (FAS), glucosglBosphatase (G6Pase) and glucokinase (GK) activities
were measured with the 9,00@’supernatant of liver homogenate.

Acyl-CoA oxidase (ACO) activity was measured with the 5@Psupernatant of the liver

homogenate.
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Table4-2-1.  Composition of the experimental diets (%)

C57 Con Q3G Que
Casein 20.0 20.0 20.0 20.0
Cornstarch 39.8 39.8 3965 39.69
a-Cornstarch 13.2 13.2 13.2 13.2
Sucrose 10.0 10.0 10.0 10.0
Cellulose powder 5.0 5.0 5.0 5.0
Soybean oil 7.0 7.0 7.0 7.0
Mineral mixture (AIN -93G-MX)2 3.5 3.5 3.5 3.5
Vitamin mixture (AIN -93-VX)b 1.0 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
isoquercitrin - - 0.15 -
(Quercetin 3-O-glucoside)
Quercetin - - - 0.11
Total (%) 100.0 100.0 100.0 100.0

a AIN -93G-MX and PAIN -MX were obtained from Clea Japan, Tokyo, Japan.
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coofV 28 Ri FJ =i COA 0.04 mmM 4 -8 83
oV K'fie o/ — 8 Lol gHf 1.25mMm L&
-8 = o i CoAY% | -V CoA— 43 - 1ml o |
1 v Ve kK ' fi « — L - 91 <r | Coa-
d kv CoA <DTNB %[ 0 TNB —= i 13,600 °©

61



4-4-4 FAS

FAS | Kelley f— 7% eV o 0.05mM = ¥ i CoA®80.3
mM NADPH 2% |4 0.2 mM EDTA & 5 100 mM' fi o s+
pH7.0 ~ 9000 x g AL -8 NADPH 1 3068 340nm # 2
o K'fie 8/ — w. 5i CoA 02mM 4L 4=
=81 k-2 =V iml oo |4V aEK ' fi -

— L - o1 <~ |f{ ¢ NADPH
6,220 ©

4-4-5 ~i «D ® 6-v ®h O 2D ¢ G6Pase

L Ly NADPH —

G6Pase | Lange |F— [OE I VAL - 1 ml810 mM G6P
50 n#9000 x g 10mMd 1= 370820 wmfi ¢ z D! <8270 mM
B7mM =" Kefi =fizaprs240mM > ¢ o i st

(SDS) ) 220m # 4L eVve ™z 12M= @«¢i ffi 50m 4=
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L
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RNA | & Absolutely RNA Miniprep Kit

Technologies Division , Santa Clara, USA 4
4 AffinityScript QPCR cDNA Synthesis Kit

Technologies Division , Santa Clara, USA 4

TM=

TM=

— ,_|80_181838

RNAlater Ambion 8Austi n,
# -200# =V o
Stratagene An Agilent
-V o 1lmg— RNA |}
Stratagene An Agilent
cDNA — L v s

Brilliant 1l Ultra  -Fast SYBR Green QPCR Master Mix Kit Stratagene An

Agilent Technologies Division , Santa Clara,

USA 4 ™= s Mx3000P

Real-Time QPCR System Stratagene An Agilent Technologies Division , Santa

Clara, USA ~ |- L [y | # Step1l 956 3 mins Step 2

950 10s % |1 600 20s x40cyclesz [ Vet » @« D Hfi =

2 Nof GAPDH & ™8 ¢ 5 o— & [ o
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J | Ta'ble 4_2_2 - ‘:’\/ QK : -t D oI ! P amO

s |If VA

Table4-2-2. Sequence of primers used for rale quantitative PCR

Name Sequence Accession
GAPDH Forward TGTGTCCGTCGTGGATCTGA NM_008084.2
Reverse TTGCTGTTGAAGTCGCAGGAG
SREBRI1c Forward GGGACAGCTTAGCCTCTACACCAA NM_011480.3
Reverse GACTGGTACGGGCCACAAGAA
SREBR2 Forward  CCCACTCAGAACACCAAGCAT NM_033218.1
Reverse TGGCAGTAGCTCGCTCTCGT
PPARa Forward ACTGTCCTTGGTGCCATCCTC NM_011144.6
Reverse  GCCCTGTATCCACAACAAGCTG
PPARg Forward TGTCGGTTTCAGAAGTGCCTTG NM_011146.3
Reverse  TTCAGCTGGTCGATATCACTGGAG
HMG-CoA Forward CTCGTTAGCACTGGTCCAGGAA NM_008255.2
reductase Reverse GGCTCCATCATTGGCTCTGTAAG
5)
| + 2 =V — | ANOVA
L [V ~ Tukey-Kramer test r = L [ V9 p<0.054
- <-8sihOozes— of - 24 ™M= Ne < =v 9 Con
- A Q3G 5V | Que —2 - | Student® t-testd ™=
vV 9 | 8 €« ¥ 2008 odf e

d ™y o
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Con ~ = Q3G # | L A %y lkdv Dofi ® fi |8 C57
-~ <= Con® Q3G® Que # - =V %8 Con r~ == Q3G8 Que

2o | Efdowrv E-

8 8 HDA1c? mafi @' fi 8 % ¢ ° WO mm) © mefi

L Table 4-2-4~ =V 9 8 «" @v. Di s

| c57 - ~= Con # -8Con ~ == Q3G % | A % |F
4V %& Que ~3%™= |8 A % |k Vo HDL «" e@v. D i 8 LDL
" ev. Disaw,. Dt 8 1 f -%™M=8 4 - o | EF
4 oYl Vo

| #Con -~ == Q3G %3 % 14l % k4 vV ° HbAx

~ %3 ™M= | 8 C57 - <= Con # - =8 Con r~ == Q3G& Que
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Fig.4-2-1. Effects of isoquercitriand E 5
quercetinon the blood glucose level 5 1 a
= I
during OGTT in KK-AY mice. S 4 N a a
[ L
A: Blood glucose level (3week) £ 3 nr— a a
3 212 a a
B: Blood glucose level {Aweek) < b
17 b __-m--___ b
C: AUC of OGTT (3" week) o M-~ , - -
D: AUC of OGTT (4" week) 0 30 60
E: Serum insulin level during OGTT {4veek) Time (min)

OGTT was carried out o8 weekand 4" weekof the feeding periodAll mice fasted for

12 h before OGTT. The blood glucose level was determined using blood collected fr
the tail vein at 0, 30, 60, and 120 min after the oral administration of glucose (1 g/kg
weight). Each values expressed as mean = SEM (¥8)7Values without a common lette

differ significantly (p<0.05).*p<0.05, Con v€Q3Gor Queby Students t-test.
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Table4-2-3. Effects ofisoquercitrin and quercetion food intake, bodyorgan, and abdominal adipose tissue weight

in KK-AY mice

KK-AY
C57 Con Q3G Que

Initial body weight(g) 19.3+0.2° 28.9+ 0.42 29.1+0.5° 29.6+ 0.5°
Final body weight (g) 23.7+0.2° 36.6+0.5° 37.7+11° 39.2+1.1°
Body weight gain (g) 4.4+0.3° 7.7+0.4% 85+0.7% 9.6+0.7%
Food intake (g) 133.4+ 1.1° 187.0+ 2.42 190.3+ 3.52 186.7+ 3.8
Water intake (Q) 988+ 5.6" 5227 + 30.6* 498.2+ 31.9° 436.8+ 36.9°¢
Organ weight (g)

Liver 0.86+0.02° 1.44+0.04° 1.45+0.05° 1.60+0.07°

Kidney 0.28+0.02" 0.49+0.01% 0.55+ 0.02% 0.53+0.042
Abdominal adipose tissue (g) 0.69+ 0.04° 2.50+ 0.08% 2.40+0.172 2.50+£0.16%

Perirenal fat 0.10+0.01° 0.27+ 0.04% 0.31+0.03% 0.26+0.042

Epididymal fat 0.44+0.03" 1.48+0.05% 1.44+0.10° 1.46+0.10°

Mesenteric fat 0.15+0.01° 0.75+ 0.05* 0.65+ 0.07? 0.78+0.06%

Each value is expressed as mean + SEM-@)=7

Values without a common letter differ significantjy<Q.05).
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Table4-2-4. Effects ofisoquercitrin and quercetion serum lipids, glucose, Hb4 insulin, and adipocytokines levels KK-AY mice.

KK-AY
C57 Con Q3G Que

Triglyceride(mg/dl) 60.5+5.6" 123.0+ 15.1° 104.0+ 14.3%® 136.0+ 14.4°2
Total cholesterol (mg/dl) 131.5+ 4.0 1421+ 7.4 126.4+12.8 148.3+11.3
HDL cholesterol (mg/dl) 97.8+3.4 97.2+9.0 87.8+13.3 103.1% 10.1
LDL cholesterol (mg/df 21.6+£1.0 23.7+6.2 21.1+4.1 18.0+ 5.0
Atherogenic indek 0.35£0.02 0.50£ 0.08 0.53£0.10 0.47+0.07
Phospholipid (mg/dl) 239.4+ 4.3 201.3+ 16.7 201.8+22.1 237.9+ 22.9
Free fattyacid (mEq/l) 2.80+0.16" 4.02+0.24% 3.69+ 0.43%" 4.48+ 0.38°
Glucose (mg/dl) 288.3+ 45.4%® 174.6+2.9% 154.0+ 8.92 202.1+ 11.4°
HbA . (%) 5.0+ 0.4° 7.9+ 0.4° 7.0+0.3>" 7.0+0.3>"
Insulin (ng/ml) 0.49+0.11° 4.29+1.01° 4.13+0.78° 3.41+0.64%"
Leptin (ng/ml) 3.7+ 0.4° 198.9+ 46.9° 200.3+ 63.8° 329.8+ 82.9°
Adiponectin (rg/ml) 28.0+1.62 9.9+ 0.6" 8.4+0.2° 8.9+0.4°
HMW adiponectin fg/ml) 0.72+0.21 0.81+0.22 0.99+0.11 2.14+0.70
TNF-a (pg/ml) 27.3+14.4 50.7+ 14.8 50.7+ 8.7 29.3+7.6

!LDL cholesterol=Total cholesterd!HDL cholesterol triglyceride/5%Atherogenic index(total cholesterol HDL cholesterol) / HDL cholesterol

Each value is expressed as mean + SEM+@)=Values without a common letter differ significantjy<0.05).70.059<0.1, Con vs Q3G or Que by Studértttest.
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Liver lipids level (mg/g liver)

Table 42-5. Effects ofisoquercitrin and quercetion liver lipids in KK-AY mice.

KK-AY
C57 Con Q3G Que
Liver lipids (mg/g liver)
Total lipid 52.2+3.5° 60.9+ 3.7 47.9+ 2.5°* 69.8+6.0°
Triglyceride 16.6+1.6% 16.3+ 1.4 114+ 1.2 22.0+2.92
Total cholesterol 0.51+0.08° 3.7+0.2° 1.7+0.1% 2.4+ 0.3
Phospholipid 5.7+0.5™ 6.9+ 0.2% 5.7+ 0.2%* 7.2+0.4%*

Each value is expressed as mean + SEM8)=

Values without a common letter differ significantly<Q©.05). *p<0.05, Con vs Q3G or Que by Stud®nitest.

80 - 2 mC57
ab Con
0. P Ib* " Q3G
E Que Fig. 42-2. Liver lipids
40 Each value is expressed as mean + SEM-8)=Values
abab 2 without a common letter differ significantlp<0.05).
_ b,* "
20 - a bc ac b* a *p<0.05, Con vs Q3G, Que by Stud@rittest.
b “cxC&”* :
P -1 TG; Triglyceride, TC; Total cholesterol, PL; Phospholipid.

Total lipid TG TC PL
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Table 42-6. Effects ofisoquercitrin and quercetion fecal excretion of lipids for 2dayes KK-AY mice.

KK-AY
C57 Con Q3G Que

Feces dry weightg/2 o 0.58+ 0.02° 1.00+ 0.04° 1.04+ 0.04° 1.01+ 0.05°
Feces excretion (mg/2 d)

Totallipid  (mg/2 d) 14.7+0.9° 42.6+3.92 53.3+8.5° 41.0+8.6%

Triglyceride (mg/2 d) 1.03+0.18° 3.02+ 0.54% 3.76+ 1.13° 1.50+ 0.372*

Total cholesterol  (mg/2 d) 2.33+0.21° 4.47+0.30% 5.62+ 0.88° 3.26+ 0.35"*

Total bileacid (rmol/2 d) 1.83+0.08° 4.41+0.31° 5.41% 0.542 2.84+ 0.37"*

Feces were collected for 2 days.

Each value is expressed as mean + SEM-@)=

Values without a common letter differ significantfy<(.05).

*p<0.05, Con vs Q3G or Que [Students t-test.
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Table 42-7. Effects ofisoquercitrin and quercetion hepatic enzyme activitiga KK-A” mice.

KK-AY
C57 Con Q3G Que
Hepatic enzyme activities (nmol/min/mg protein)
G6Past 29.8+ 8.852 8.60+ 0.84° 8.41+0.29° 8.50+ 1.05"
FAS' 127+0.32°%° 1.08+0.18° 0.21+0.02 °* 078+ 027%
CPT 9.97+ 0.84 8.97+ 0.62 10.1+ 0.69" 11.4+ 1.09*

Each value is expressed as mean + SEM (n=7).

Values without a common letter differ significantjy<Q.05).
*p<0.05, Con vs Q3G or Que by Stud@rttest.
#0.059<0.1, Con vs Q3G or Que by Studrittest.

'Fatty acid synthase (FAS) and glucosph®sphatase (G6Pase) activities were measured with the 100 @@dipernatant of

liver homogenate.

“Carnitinepalmitoyltransferase (CPTas measured with the whole liver homogenate.
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Fig. 42-3. Relative hepatic mMRNA expression levels of several transcritption factors.

These mRNA normalized to Gapdh mRNA levels weggermined by regime PCR.
Each value is expressed as mean + SEM)n=
Values without a common letter differ significantjy<Q.05).

*p<0.05, Con vs Q3G or Que by Stud®nitest.
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Fig. 5-1-1.  Effects ofeach fraction®n ACE activitiesin vitro.

The percentage inhibition is defined as that compared wighControl reaction

being 100%. Each value is expressed as mean = SEM (n= 3).
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Fig. 5-1-2. ACE-inhibitory activity and opticaldensity (OD) of fractions

fractionated by Sephadex LBO column.

The percentage inhibition is defined as that compared with the control
reaction being 100%. Th8X was fractionated by Sephadex {3 column
chromatography using 50% EtOH as eluent.

| : unidentified

Il : unidentified

Il : Hyperoside and Isoquercih
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Fig. 5-1-3.

Isoquercitrin

/

HPLC chromatograns of major fractions obtained by Sephadex

LH-20 column chromatography and kBpectra of main peaks on HPLC

chromatograms.
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