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Six months long-term feeding study of rare sugar p-psicose in rats—Note—

Shunsuke Higakit and Tatsuhiro Matsuo?* (United Graduate School of Agricultural Sciences,
Ehime University, 3-5-7 Tarumi, Matsuyama, Ehime 790-85661!; Faculty of Agriculture,
Kagawa University, 2393 lkenobe, Miki-cho, Kita-gun, Kagawa 761-07952) Seibutsu-kogaku
92: 500-503, 2014.

D-Psicose is a rare sugar present in small quantities in natural products. In previous studies, we showed
that p-psicose suppresses postprandial blood glucose increase and reduces body fat accumulation in rats.
Elucidating the effects of long-term feeding of p-psicose in rats is essential prior to its use as a functional
food. In this study, we carried out a 6-months long-term toxicity study of the rare sugar p-psicose in rats.
Male Wistar rats (3 weeks old) were fed commercial diets containing 0 (control), 0.3, 1.0 and 3.0% b-
psicose for 6 months. No significant difference was observed in body weight gain, energy intake, and en-
ergy efficiency between each group. Relative weights of liver and kidneys were significantly higher in the
3.0% p-psicose diet group than in the other groups. Small intestine weight was lower in the p-psicose
groups than in the control group. However, almost all results of blood hematological and serum biochemi-
cal tests were normal at dietary dose of 0.3-3.0% D-psicose. These results suggest that p-psicose in 0.3—
3.0% diets has no adverse effects in rats for long-term feeding.
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Table 1. Body weight, energy intake and relative tissue weights.

Cll-7 & b7 a— (FADGMSEMS 4, K, LER
AY2A) =7y PT RS I AYF, W) 2
w7z, $XRTOMEML FIME £ BEaEFATEL, &
HHE O oOZEOMEIX, Tukey HSD (SPSS ver. 18)
THIEL, p<005%fat#aEKEL Lz, B
AEAEZROIE, PMECELRL LT 7 X%
fFLTEL.

Table 112, fA®E, BN AL F—& BT :LX—
E, BLOSHBOMNER2 ZNEFIUR Lz, KE
B, 1H&» 720 OB 3L ¥ —&, EI foLF—
BEIZIE, Control B & & DP DI A H 2 213780
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Reference data®

Groups Control DP 0.3% DP 1.0% DP 3.0%
20 weeks 30 weeks

zg'm‘e‘l’(vse'og{g; © 556 + 56  555+59  553+49 55558

(Fz'zfl'v‘éﬁ('ggtl 0 @) 356.3 + 27.3 3355+ 289 3461 + 229 3343 = 359 307.1 364.8
Weight gain @) 3006 + 233 2795+ 26.6  290.9 = 20.2  278.8 * 31.0

Energy intake (kcal/day)  59.9 * 6.1 55.6 + 5.7 572 + 4.3 574 + 55

Energy efficiency  (g/kcal) 0.031 + 0.002 0.031 = 0.002 0.032 = 0.001 0.030 + 0.001

Brain (9/100 g) 053003 057 =004 055004 058+ 0.04 0.62 0.55
Heart (9/100 g) 022 =001° 023 =00l® 023 =00l® 025+ 0.03 0.28 0.26
Lungs (9/100 g) 028 =001 029 =003 028002 029+ 0.03 0.35 0.34
Liver (9/100 g) 2.82 = 0100 278 = 0100 284 = 016> 3.9 + 0.242 2.53 2.54
Pancreas (9/100 g) 012 =002 013 =002 013 =002  0.15 + 0.04

Kidneys (9/100 g) 0.60 = 0.022 061 =002 063 =004 069 + 0.03 0.59 0.57
Adrenal (9/100 g) 0.01 = 0.01 0.01 = 0.00 0.01 + 0.00 0.01 = 0.00 0.01 0.01
Spleen (g/100 g) 021 +002 021+001  020=002 020 = 0.03 0.22 0.22
Testicle (g/100 g) 075+0.18 089+ 008  085=008  0.83 = 0.22 0.94 0.85
Intra-adipose (0/100g) 1431 + 1.08 1365+ 269 14.82 =213  13.96 + 2.80

Hind-limb muscles (g/100 g) 116 + 005  1.15=006 116 = 005  1.14 + 0.07

Stomach (9/100 g) 030 =002 029 =003 030003 031+ 0.04

Small intestine (9/100 g) 0.70 = 0.13= 0.46 = 0.05° 0.48 = 0.10° 0.49 = 0.14°

Large intestine (9/100 g) 0.23 = 0.05 0.20 = 0.03 0.21 = 0.05 0.22 = 0.05

Cecum (9/100 g) 016 = 0.03 014 =002 014 002  0.14 + 0.03

Values are means = SD (n = 8/group).
Maker data: 2007 data by “Japan SLC, Inc.”. When two organs were separately measured, it totaled the value.
Means not sharing a common letter are significantly different by multiple comparison official approval of Tukey HSD tests (p <

0.05).
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Table 2. Results of blood hematological and serum chemical tests (24 weeks old: 12 hrs fasted).

Reference data?

Groups Control DP 0.3% DP 1.0% DP 3.0%

20 weeks 30 weeks
Hb (9/100 ml) 15.2 + 0.6 15.0 + 0.5 15.0 + 1.0 149 + 0.6 16.5 16.0
RBC (x 104/mm3) 895 + 38 876 + 36 897 + 50 901 = 33 902 880
WBC (/mmg) 4,100 = 1,086 3,863 + 1,596 4,013 + 1,749 3,600 = 1,612 5,400 4,800
HCT (%) 46.7 £ 2.2 46.6 £ 1.9 46.7 £ 2.6 455 + 2.0 434 421
MCV (u3) 52,1 + 1.5% 534 + 1.8 52.1 + 1.4 50.5 + 1.8° 58.1 47.4
MCH (p9) 17.0 £ 0.0 171 + 0.4 17.0 £ 05 16.6 =+ 0.5 18.3 17.9
MCHC (%) 328 £ 0.7 323 09 323+ 14 32505 38.0 37.8
GLU (mg/dl) 2335 = 821 191.5 + 33.6 2125 + 494 2233 =711 148.0 149.0
IRI (ng/ml) 87 23 9.0 =20 9.8 =41 9.7 £ 46
TG (mg/dI) 188.7 + 56.6 215.0 = 83.0 206.4 £+ 55.5 213.1 = 69.4 70.0 71.0
CHO (mg/dl) 121.2 £ 21.4 99.9 + 22.8 118.4 = 28.6 105.7 = 14.3 78.0 111.0
HDL (mg/dl) 91.0 + 21.2 75.8 £ 249 82.1 £ 242 76.7 £ 21.0
TP (g/d) 87 14 72 +05 74 +1.0 78 13 6.4 6.4
ALB (g/dI) 45+ 1.0 53+ 05 54 +0.9 48 +0.7 4.6 4.3
AIG 1.4 + 0.9 2.9 +0.92 2.8 = 1.1% 2.2 £ 1.2 2.6 2.1
AST (sl 259.5 £+ 915 229.0 = 45.8 284.8 + 107.1 273.0 = 64.3 97.0 140.0
ALT (un 60.0 = 16.3 48.5 = 16.0 66.6 = 28.0 78.9 + 30.4 56.0 87.0
CREA (mg/100 ml) 1.1 +0.3 1.0 =04 1.0 =04 1.1 +03 0.4 0.4
BUN (mg/100 ml) 28.0 £ 57 235+ 24 245+ 21 272 6.1 19.2 21.9
UA (mg/100 ml) 25+ 06 21 +03 22 =07 22 =04

Values are means = SD (n = 8/group).
Maker data: 2007 data by “Japan SLC, Inc.” . The maker publication data are the measurement after the fast of 16 hours.
Means not sharing a common letter are significantly different by multiple comparison official approval of Tukey HSD tests (p <

0.05).
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