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Effects of rare sugar D-psicose on carbohydrate metabolism in rats fed a high-fat diet

Shunsuke Higaki* and Tatsuhiro Matsuo

Summary

In this study, we investigated the effects of long-term feeding of dietary p-psicose on carbohydrate metabolism in

rats fed a high-fat diet. Sixty-one male Wistar rats (3 weeks old) were placed into 3 groups; a high-carbohydrate diet
(HC) group, a high-fat diet (HF) group, and a high-fat-3 % p-psicose diet (HFP) group. These diets were fed to
the rats (n=20-21) ad libitum until death. We carried out oral glucose tolerance tests (OGTT) after 6, 18, and 24
months of feeding of each experimental diet, and blood biochemical tests after 12, 18 24, and 30 months of feed-

ing. Body weight was significantly higher in the HF and HFP groups than in the HC group, but no difference was

observed between the HF and HFP groups. In the OGTT, plasma glucose and insulin concentrations after glucose

administration, and the area under the curve (AUC) of plasma glucose did not differ among the three groups. The
AUC of plasma insulin and HOMA-R were lower in order of the HFP, HF, and HC group, but the difference was not

significant. In the blood biochemical tests, indices of carbohydrate and fat metabolism did not differ between the HF

and HFP groups. These results suggest that D-psicose did not improve carbohydrate metabolism in rats fed a long-

term high-fat diet.

Key Words : p-psicose, long-term feeding, high fat diet, carbohydrate metabolism, rat

#

HRFINHFEED L Wi AEO—>Tdh bp-7 ¥
T— A, ERATIEEACRBENLZVESRETH Y,
I AN F—HiA1FIE 0 keal/g T 5 L HEENTWD Y,
VAR, D7 Y a— AQEBIERIZE T 2 FZERE S S
B ENTBY, b/ Yya— Ak ERmblEz etk
B EE LTHHEIND XY, —HiESI2k L
R LTV D.

INF T, BWERB IO MY AZEIZB W
T, p-7' ¥ I — AOERIMAEE - A-HH1EH AR %
FEHIHIER AR S22 & h s, BUIEGRG - PUbE R
TEM A+ HEERerEEAE L L COMEEMAVRIB SN T &
7o F72, v MRV ENS L oEnEERAR ¢
N EIEIGURICB W TEE ORI Twns Y,

[

L»L, p- 7Y a— AHEREICE 2 2 28 LR
Wrge, EISEHEELSLRAT v b2 H W8T,
-7 3= ZQHPU S EE A S B TO By HET
HOWEMIEEAETH D O RN EL O
TR A GEMICHHEINTEY, ZIZEECOIZDE
WENLAERTHL0, Ty a— A% HEEE LT
LR EEL72DI0E, S5 ICEMOBERHDBE L K
T ALEMIEZ SND . BRI 2D s oK
TaD- 7Y A= APIHITE L D2ENZRDEFRITK
S,

Z ZTAREIFETIE, MW - BERIE A FAE L9 VR
[ @ iZp- 7y a—AFEML, I v MIEEERRES
LI LWL BEEANORELTARLIEEHNE L,
PERHNCRALR T 2 A bt B & OWEEAT R 2 S50 L
7o, BRI, FINKFEFEEBH] CER194 2

Y OEIRRS RSB A BT ZE R United Graduate School of Agricultural Sciences, Ehime University



56 BN REETRAATHGS 5678, 2015

R 1 BT 120, FOFINRFEIMERTBSOK
ez,
x B A &

1. ERIMS L UVERE

FEEEEY 2L, 3BEEOWistarilfES v F (HAZ R
IOV —RRESHE, B 610 & vy, T B oK R
(MF, AV x> & VERE T3S, ) < 1EM
FEFE L7z, REAFRGERIC, REFYEICLL X
)Ty Ne 3B, FhENE KL AR (HC)
it (n=20), ®SMENi&E (HF) # (n=20), 3% D7 a—
ARMNE IR £# (HFP) # (n=21) & L7:. fF=
12DV, S8WEA L2001 T & 5 2 121 OB
Wik A 7 V& L, =ii22+ 2T, WEL5+ 5 %2 L
72, 7y NEAT VLV ARERN - VICANR, KBLD
fRHI B HEIE Lz, mENESP, EEk, K L
HIZEHET v FOKREDB L O ENE % HE L 7.
EWET v MG 2 - EREO A, FERMKS
FOREBRIANTF—HEELIIRLE b7 a—2A
DEMEIZOWTIE, EATHIZETH 5 6 » RN %S
HRABRERL D ELR .

2. #OwEam=RE (OGTT)
fERIGR6 » B, 187 B X U247 BISREIIMEER
HEE (OGTT) %4T7-7:. T v F % OGTTHIIZ 6 FEEH

F1 A

HC HF HFP
MF# 4 (g/kg)" 810 810 810
A% —F (g/kg) 160 0 0
40 (g/kg) 0 160 160
27— A (gkg) 30 30 0
D- 72— A (g/kg) 0 0 30
&Gt 1,000 1,000 1,000
[ezeshik]
I AV F— (keal/g)” 360 447 435
72 AECE (gike) 1873 187.1 1871
fRE (g/kg) 424 2013 201.3
W (g/kg) 616.0 4779 4779
[T AnF—1t]”
T2 AECE (%) 208 16.7 17.2
FeE (%) 106 405 416
B (%) 685 427 41.2
&Ef 100 100 100

VA s VERE TSR S Ol #
0. Sy A= ADIT AN F i %0 keallgk L T

T, SHEEEAIER L3~ 7P81240% 7 v a2 —
AW (2gkefhE) %, Vo TROKS L, &5%
12047 % T304 MR CREIRZEMIC X 2 iM% 175 72
Bonm@r o miEx ouE L, MEES L1 2
CEDGHTE, BRASE ) A (IR ICFEEEL -
OGTT T3 b N/ IAEf B L O > R 1) Ul 5 KR
g T fE (AUC: area under the blood concentration time
curve) & A4 ¥ A VIEPIMEOIFIETH 2 HOMA-RYE (%8
JEEE A > 21) »flinU/ml x Z2 5 B I B fiE mg/dl + 405) %
BHHLZ &8, Iy FTEA YA Y OREFREMIEZ
WOT, ZEIZL FORAED 1 mg=231TUZHFH L 7.

3. MEEILFHRE
WHRGRI2y A, 187 A, 247 AB X U304+ HiZin
WAL EDO O ORI E, 6 B ERIC&EEHED,D
MAER IR L7725 ~ 7 ICIZOW T REIRZER I L 1) 3£
RilL7:. BoNn-Mih o2 oML, HAHB L0
PRE R ofEe LC, mfEH (GLU), 1 ¥R Vi
(IRI) DF2I2, Ha L AFa—)L (CHO), gk,
(TG), H=HENGNIER (NEFA) O43#1 % fhalatt® /) A
() IR L2, T/, ZBHERFIMAEEZ S O A &~
A1) M % VT, HOMA-REZ B L 72,

4. WRETEROM

ETOWEMEY, FIEEEREETERIL L2 &iF
MOS0 2O EL, Tukey HSDyF: (SPSS ver.18,
HET7 A - ©— - Z2af(aH, Hn0) ThEL, p<
0.05% MRHFMAEARMEL L7z, HEICAELELTROL
Wt FHHEICRLL T T o X FE R LTEL, T
NRTCOBETHEBERENDREO LN WAL, TORRLE
Ang L7z
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B30 HET, 67 HEBEOMKEIE, HCEIZILRCTHFFS
L OHFPHECHEICHEME TH o 72, F 72, HFPE & HF
DEEIZIHEZIBDSN o720 FAEFE6 » Hh
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fHE247r A ET6 r AEOFHFEEHEIE X, HFE
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#2 RE, AAEHRIE ROV F—RhE

1 HC HF HFP
BB 806 £89° 81275 830 =57
67 A 3964 = 29.7° 4244 + 325° 4209 = 20.7
hE" 12 H 451.1 = 31.0° 4980 * 34.6" 4836 = 25.1°
(@) 187 H 4769 + 364 5316 = 36.1° 512.3 = 36.8"
247 A 4341 = 586" 5075 = 31.8" 501.7 = 456"
307 A 3738 = 54.0° 3985 + 68.2° 4057 = 73.9°
3647 A 244.0
~64 H 1594 = 1.06" 1399 + 1.13° 1426 + 0.74°
~127 H 16.71 £ 097" 14.19 = 0.94° 1426 + 0.73°
FAR R ~18s H 1758 + 1.02 14.85 = 1.03° 1470 = 1.20°
(g/H) ~24 A 16.69 = 1.26" 15.05 = 1.00° 1481 =112
~3047 H 13.74 = 450 14.35 = 1.66 1294 + 3.65
~364 H 1389 = 4.05 10.82 = 4.10 11.65 = 457
67 A 0.0330 = 0.0019 0.0329 = 0.0017 0.0326 = 0.0014
12 H 0.0052 = 0.0015 0.0068 = 0.0013° 0.0058 = 0.0011*
I AL F =g 187 H 0.0029 = 0.0015 0.0034 = 0.0013 0.0032 = 0.0022
(g/kcal) 24 A -0.0037 = 0.0047 -0.0014 = 0.0018 -0.0006 = 0.0041
307 A -0.0065 = 0.0040 -0.0089 = 0.0071 -0.0097 = 0.0092
3647 A -0.0204

T =& % FIYfH £ SD TR

HC, BEhARILYEiE S HF, IRl JHFP, BiEliE+ 7> a— 28
B b o7 v CEEN LHRICEEZSED D (p<0.05, Tukey HSD).
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2. OGTT

HEMBERG6 A, 18 ABX U247 HIZBIT A
OGTTO#ER %, ZNZFNK 1, 2B L3 IT/RL7-.
MAEEDZEBZOWT, 6 HB L U245 HOFEHME
BIOZMFEOWTNG KHMICAR R AIRO LN
Motz 184 ATk, #5605 % B L 09045 % o IAEH
E905 R DIMBEZAL A, HCEEIZH R CHFEECAH
BT - 7275, HFPEE EHCHEE S L CCHFEEO R IZ A
BELREIRONEh o7 AUCIZOWTIE, WFhom

EHNZBWTOERBLRETRORPST72.

4 VA SMEOEEICOWT D, IMEE & FFEIC6 &
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FMHMIZH Y, fFLISsy A Tlk, HCHEIZ LN CHFPHE:
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HEREZIR SN R0 - /225, HFPEE, HFEE, HCHO
MV ARE 2 RS o 72 (4).
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72, Hossainb (% '*' 3-148, #EEMEEGS v FTHh
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BEMAE 7V I — AB LA VA ViBESER T+ 528
ZOTWS,. LaL, IS OETHERIIEED L\
EHRT v b WAIZETH D), AifsE s Ok RD%=
HIZIE, 7y NONEOZENHES L TwbEEZ LN
A, F72, KW TIZOGTTICH W25 v O 72
Wiz, IERERSEONTUWARVWITRELH S, 2
NHIZOWTIE, SHBIFEMICHRRTTRE 2 mhi .

3. MRELFRE

MR AL R AR R 2 3R 3R L7z, FEREHNC B R
9 4GLU, IRI, HOMA-RIZDOWT, EOHMIcBWT
LEMMICEERZIR N o7z —F, IREAR
BRI Z D WTIE, 124 H DCHO3B X O'NEFA7S, HF#E
B L OHFPEEIZ LR THCHETHEICEMETH ), TG
HCHEIZH AR CHFPHE CTHEICHEMETH o 72, 187 A D

#£3 MR AT R

HC HFP

[127 A] (n=7) (n=7) (n=7)
GLU (mg/dL) 1664 = 154 1786 + 311 1680 + 286
IRI (ng/mL) 013 = 007 037 £ 050 018 = 012
HOMA-R 126 = 067 335 = 396 171 = 103
CHO (mg/dL) 1230 = 175° 920 * 119° 989 + 10.2°
TG (mg/dL) 880 + 338 1281 = 34.8° 1796 = 536°
NEFA (mEg/L) 16417 = 3709 11656 = 177.0° 9227 = 1545°
[18+ A (n=7) (n=7) (n=7)
GLU (mg/dL) 1633 = 220 1566 £ 95 1531 £ 183
IRI (ng/mL) 070 = 0.79 048 = 048 037 = 044
HOMA-R 6.13 = 648 430 = 434 308 = 367
CHO (mg/dL) 1271 = 186" 1017 = 135 99.1 = 146
TG (mg/dL) 2207 £ 719 1911 = 299 2086 = 780
NEFA (mEq/L) 11279 £ 3449 9394 = 296.6 8027 = 1779
(247 A (n=7) (n=7) (n=7)
GLU (mg/dL) 151.3 = 106 1540 = 108 1401 £ 163
IRI (ng/mL) 052 = 059 019 = 018 030 = 0.34
HOMA-R 434 + 478 167 = 149 253 £ 290
CHO (mg/dL) 1393 £ 24.1 1194 = 191 1174 = 171
TG (mg/dL) 1053 £+ 340 1413 = 382 1580 £ 799
NEFA (mEq/L) 1504.0 = 3759 1660.7 + 388.3 12771 = 4189
(307 A (n=5) (n=7) (n=7)
GLU (mg/dL) 1124 += 332 1219 = 39.3 1359 = 251
IRI (ng/mL) 046 = 036 061 = 036 067 = 048
HOMA-R 328 = 356 407 = 240 554 = 467
CHO (mg/dL) 1388 = 273 1646 + 324 1486 = 422
TG (mg/dL) 1216 = 447 130.1 = 388 1317 £ 80.1
NEFA (mEq/L) 10986 = 249.0 10457 £ 190.0 7947 = 1970

T =% & E £ SDTRT.

HC, ok (L fchf o HF, EIRDGACRE | HFP, EfIRIGA +0-7% 9 — AR,
Bhh T 7y TR L BBICEE®SES D (p < 005, Tukey HSD).
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DNEFAZ KL DO Z L2k o TA v 2 Vikbi o
FTEPBF TV L TREE D S 5 .

P EDREREDPS, ESIEEIZ3% D7y a2 — A%
LB ZIEFICEVWHM S v MBS TCLAEES
PER S ER R A MR T E oz, SO LI, M
2 & DHERBNOEENIRKELCY, DTV a—-20%)
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- 2RI, Ty N ORERHAHB X OIREN
HHRIEICKRE RS R N oz e h b, et
WZOWTIIAEER L CHMER W LRSI .
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Wi LR G RABROWMIZEESLETH L EEZ LN,

] £

FAMED- 7Y 3 — A2 @R AR L 7 B8 % IR
WKCEWHK S v FICERES S, b7y a— A0SR
FATT B OWTHE L7z, 3Bl Wistar R HET

F6IDE% 3 BEIZATVY, FNENE K& (HC), &
JERF & (HF) BXU3%p- 7Y a— ARMEIENA&
(HFP) ZHHIZH- 2, &TDHO T v FHTT 5 F T
BL7. EBRK6, 18, 244 H R IIHE & iR
(OGTT) #, 12, 18, 24, 304 H &k B b= B
ZHEM L. 307 HE TOMREIL HCEEIZHACTHFRE
BLUHFPHTHEICEME TH > 7245, HFPH L HFHED
M2 Z RO T, -7 Y a2 — 2RI X A H0EH
RO SN hr o7z, OGTTIZBWT, MBHHEPB X O
A VA VIR ORERERYZSE),  UEAE RS R T R
(AUC) ([ZIFBMEMICEETRON o205, 4 VA
YAUCE LU v A Y IRPEDFREE TdH 2 HOMA-RIH
(&, HFPHEHCHEONEICARNEHTIZH - 72, F Az A:
LA BT, AR D S 3R H B L OF
BARHIGE 2L, HFEEB X CHFPEEO M ICE &S 2% 38
Dotz DEOKENS, EFICEHIZH YD T
Va—ARIEREEY 7 v MCEBIREE24E, b7
A=A X BHERHSEEH 2 MR CTE o7z,

Eil 3

AWROEREIBNT, IR L T2 E5T LIRS
b TSR ESH - LT
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