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The health effects of the nucleic acid intake
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Fig.8 The changes of the individual part body fat rate
Vailues are Mean + SEM (n=14).

Significantly different from the values of Pre, *** p < (.05 by Student's t test for paired samples.
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Fig.7 The changes of the individual part muscle rate
Values are Mean + SEM (n=14),

Significantly different from the values of Pre, ***% p < 0.05 by Student's t test for paired samples.
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Table 1. The result of the biochemical examination of blood

PIERE A

{n=6/group)

co

NC EX
MEAN + SD MEAN & 8D MEAN =+ SD
Total Cholesterol 109.67 £+ 1254 a 103.67 + 7.02 a 100.50 + 7.68 a
Acylglycerol 13533 £ 47.79 a 136.00 + 4470 a 73.67 & 2793 b
HD1.~cholesterol 9517 £ 1120 a 8567 £ 573 a 84.83 + 521 a
Fasting blood sugar (mg/dL)] 108.00 £ 1L.34 ab 122,17 £ 1937 a 9933 + 692 b

CO : The control group (The general-diet)

NC : The negative controt group (The high lipid peroxidation food)

EX : The experimental group (The high lipid peroxidation food + experimental food addition)

It implemented the official approval of the difference of the population mean among the groups in ANOVA and Fisher’s PLSD.
Values with different letters are significantly different, p < 0.05
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Fig.8 The changes of the serum Immunogloblin
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Significantly different from the values of Pre, * p < 0.05 by Student's t test for paired samples.
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Fig.9 The concentrations of the saliva IgA
Values are Mean + SD.

Significantly different from the values of Pre,

* p < 0.05 by Student’s t test for paired samples.
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Fig.10 The blood sugar level at any time and HbAl1c
Values are Mean + SD.

Significantly different from the values of Pre, ** p <0.01; *** p < 0.001 by Student's t t est for
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Fig. 11 The changes of the blood sugar level by GGTT Flg. 12 The % changes of the blood sugar level by OGTT
Values are Mean + SD. Values are Mean £ SD.
It implemented the official approval of the difference of the It implemented the official approval of the difference of the
population mean among the groups in ANOVA and Fisher's PLSD. pepulation mean among the groups in ANOVA and Fisher's PLSD.
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It implemented the official approval of the difference of the
population mean among the groups in ANOVA and Fisher's
PLSD. (NDMvsDMC orDMN : ** p < 0.04, **¥ p < 0.001

DMC vs DMN : + p < 0.05, ++ p < 0.01)
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Fig. 14 The changes of the Insullnr level in the blood

Values are Mean + SD.

It implemented the official approval of the difference of the
population mean among the groups in ANOVA and Fisher's
PLSD. (NDM vs DMC or DMN : ** p < 0,01, ¥** p < 0,001
DMC vs DMN : There was not a significantly different.)
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HZEdTER, L, STZ  values are Mean + SD (each group n = 6).

— NDM : non-diabetes, DMC : diabetes control, DMN : diabetes model add experimental food
- If 3y 3 d
Efq_‘h‘ £51 ﬂ‘%ﬁﬁ:&Tﬂ/T It implemented the officlal approval of the difference of the population mean among the
DFEERTIE, A >R U 453 groupsin ANOVA and Fisher's PLSD.

RPN BB LT, 7)) a—F U BRI T T L L RABETHD T Ehd, £ R AEH
EIFRID A A = X AREE L CWA RN E 2 b,

RERBEROTENC, FRTHICRIT 22 b= OO GERE OB SR 5T 5 3,
7, FRTHAMUOESMBIZ L T, 4 AY VRERELRVE, U a—4ri w2 —¥nik
MR ERTDZ EAREESRTS 3B, ZDL3D, AV rOESEETER T, 7Y a—FuK
HCEZ T OT A=A N 5D, TOPC, AEOHERESOBINC &2 mEHE ERmEEH B



BB ORREYE PUERRE)

FBEARAA=ALE LT, FYVa—Friyvg—¥, HANITY a—Fri o f—Pxr—VoE
P DR B AR o 7,

Raess & 303, (RFN-(2-phenylisopropyladencsine 235D 7' /L 2 — R o 2 RO RIC RS BIF L
TR RIZHEDL LT, 7)) a—F oo/ ra—a L BEEOMAAL G LT 2 & 235 LT
WA, FLT, ZOEERE, MO a—Frur 28 1 OBMEMAIETERCHA LALLM
o Ulfz, 72, Ochaion bid, 75 /A3 7 F=R MRS Y a—4 oy —Px—F-3 (GSK-3)
OTFEEZIET S Z L 2BE LTS 34, ZOL3ETF /L) GSK-8 OiFEME T 5 2 2 5530 <
DOPRE XN TN %-37,

TT )T T E YR—RpbRBR T LAY FThS, LT, 7TF=r0BRic L -»T
GSK-3 IEMMIH Eh, FORBRS Y a—F oy 2—ERELENTY Y a—F o BEED bl
Db LR, £, 777 0B A R ARMEHERAIEHEDE CHD Z L BRESATWS
8-4D, ZHOOFERNPG, PEREROEIR, ARV AEAZMN SV CIHEO LR A5 e
HEE e E L 6hb,

il S BREEI 3 %R

FElZRE L7 GSK-3 17, #HEFEHEELOERS THE & i AEHb V VLT 50T, GSK-3a %
FEEFTDZLiE, 724 FRELHBRBHEELOTL W D TAY A = —IH{O 2 -SOFREEASED
T EMADH LWFECRZ LWHRERDHS 30, £z, BFEOX 7 LAF FARIEH0FERAEE
DLW ERLEBELH S %10, ZRbLOZ L0k, AENER L RaeRoRERIC L S HEo -5
MFIZIRIZ GSK-3 EHEMEE LT B &35 &, TR X 3R OBBOMENC bR H B 0Tl
Wik Bbhb,

B

—EOEBRTHEM LRSI, BRI R L LT, MEEREICAET DRREE L
FRICMEELTHRE L bOTHD, ZOPRATOERICL > T, fdBEtIsE oM & 88
{EARE D2 VERERC L 2 EA OB 2T 23R8 MR S, £, RfkEEhom g
BHER SN, DI, TUERIIRLHMESh, ZODROA D= XL THA VA Y ARREAN &R
D 27 ARG LB aEEE AR T,

BEAFRICBOTES TIRER TV AEEEROT T, AFNSMEhEL0BEYy, LL, B
BEROMFITH DR SN omidB S L Bbh s, SEORSRENT, EEEEHEMEHNI LT
BY, GHEL L THAFERRILERD 030 LRV, BARTGGENMETIC PCB IBESHEHL &
< TWD & DRTHBENE S & 912, MEPEERSEA TV A S H, BREMEOYREREL LTV
TEICH, BOREDAILLIENINTHS, b, TRBKIE, BARADERL LTEG AL, &
MIEL iR RAEETCEb - T3, BIED AT, AREERSEECE &V o 7 FRER &
Do SEEER LI-RamiE, BREFEL LTRY, ERTAZLTT Il P a2l inid
ARSI TED, TROoDBFEDRTEMNE L-BXOE LWFHAS, BARICHIT D EEREO—
e RS,



BT O MR R PR

BER

y
2)

3)

4)

5)

6)

7

8)

9

10)

1)

12)

13)

14)

15)

16)

17)
18)

HIASTE « ZERORRFIERE - HAEFHH, No3755, p.116 (1998)

Kulkamni ,A.D., Yamauchi, K., Hales, N.W., Ramesh,V.,, Ramesh, GT,, Sundaresan, A., Andrassy, R.J., Peilis,
N.R. : Nutrition beyond nutrition: plausibility of immunotrophic nutrition for space travel, Clin. Nue, 21, 231—
238 (2002)

Jyonouchi, H., Zhang-Shanbhag, L., Tomita, Y., Yokoyama, Il. : Nucleotide-free diet impairs T-helper cell
fimctions in antibody production in response to T-dependent antigens in normal C57B1/6 mice, J Nutr, 124(4),
475484 (1994)

Van Buren, C.T., Kulkarni, A.D., Rudolph, E.B. : The role of nucleotides in adult nutrition, /. Nusr:, 124(1 Suppl),
160S—164S (1994)

Kulkarni, A.D., Rudolph, F.B., Van, Buren, C.T. : The role of dietary sources of nucleotides in immune function,
J. Nutr, 124(8 Suppl), 14425 —1446S (1994)

Kukkami, A.D., Fanslow, W.C., Rudolph, FB., Van, Buren, C.T.: : Effect of dietary nucleotides on response to
bacterial infections, J Parenter Enteral. Nutrz, 10, 169—171 (1986)

Fanslow, W.C., Kulkarni, A.D., Van, Buren, C.T, Rudolph, FB. : Effect of nucleotide restriction and
supplementation on resistance to experimental murine candidiasis, J. Parenter: Enteral. Nutr, 12, 4952 (1998)
Almansouri HM, Yamamoto S, Kulkami AD, Ariizumi M, Adjei AA, Yamauchi K. ; Effect of dietary nucleosides
and nucleotides on murine allergic rhinitis, Am. J Med. Sci., 312(5), 202205 (1996)

Sato, N., Murakami, Y., Nakano, T., Sugawara, M., Kawakami, H., Idota, T, Nakajima, L. : Effects of dietary
nucleotides on lipid metabolism andlearning ability of rats, Biosci. Biotechnol, Biochem., 59, 1267 — 1271 (1995)
Chen, T.H., Huang, H.P., Matumoto, Y., Wi, S.H., Wang, M.F,, Chung, S.Y., Uezu, K., Moriyama, T, Uez, E.,
Korin, T., Sato, 8., Yamamoto, S. : Effects of dietary nucleoside - nucleotide mixture on memory in aged and
young memory deficient mice, LifeSci, 59, 325-330 (1996)

Uauy, R, Stringel, G, Themas, R., Quan, R. : Effect of dietary nucleosides on growth and maturation of the
developing gut in the rat, J Pediamr: Gastroenterol, Nutr:, 10, 497-503 (1990)

Ortega, MLA.,, Nunez, M.C,, Gil, A,, Sanchez, PA. : Dietary nucleotides accelerate intestinal recovery after food
deprivation in old rats, J Nur, 125, 14131418 (1995)

Quan R, Gil A, Uauy R: Effect of dietary nucleotides on intestinal growth and maturation after injury from
radiation (abstract), Pediat: Res., 29, 111 (1991)

Qgoshi, S., Mizobuchi, S., Iwasa, M., Tamiya, T. : Effect of a nucleoside-nucleotide mixture on protein metabolism
in rats after seventy percent hepatectomy, Nutrition, 5(3), 173-178 (1989)

Daly, J.M., Lieberman, M.D., Goldfine, J., Shou, J,. Weintraub, F,, Rosato, E.F,, Lavin, P. : Enteral nutrition with
supplemental arginine, RNA, and omega - fatty acids in patients after operation : immunologic, metabolic, and
clinical outcome, Swgery, 112, 56—67 (1992)

Droge, W. : Oxidative stress and aging, Adv Exp. Med Biol,, 543, 191-200 (2003)

Harman, ). ; The aging process, Proc. Natl. Acad Sci, US4, 78, 7124-7128 (1981)

Smith, R.C., Lawing, L..: Antioxidant activity of uric acid and 3-N-ribosyluric acid with unsaturated fatty acids and
erythrocyte membranes, Arch Biochem. Biophys., 223(1), 166-172 (1983)



BRI DR R PR

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29

30)

31)

32)

33)

34)

Chagoya de Sénchez, V., Heméndez-Mufioz, R., Yafiez, L., Vidrio, S., Diaz-Mufioz, M. : Possible mechanism of

adenosine protection in carbon tetrachloride acute hepatotoxicity. Role of adenosine by-products and glutathione

peroxidase, J. Biochem. Toxicol.,, 10(1), 41-50 (1995)

Inai, R., Noda, T., Masada, K., Hiromoto, M., Yamauchi, A. : Food management of an athlete with small lunch. -

Regulation of a player” s body build and fatigue reduction -, J Diet. Edu., 2(1), 3 - 11 (2007)

Pickering, LK., Granoff, D.M., Erickson, J.R., Masor,, M.L., Cordle, C.T., Schaller, J.P,, Winship, TR., Paule,

C.L., Hilty, M.D. : Modulation of the immune system by human milk and infant formula containing nucleotides,

Pediatrics, 101, 242 - 249 {1998)

Aggett, P, Leach, J.L., Rueda, R., MacLean, W.C. Jr. : Innovation in infant formula development : a reassessment

of ribonucleotides in 2002, Nutrition, 19, 375 - 384 (2003)

Sachse, G, Willims, B. : Effect of the «-glucosidase inhibitor Bay g 5421 on blood glucose control of

sulphonylurea-treated diabetics and insulin treated diabetics, Diabetologia, 17, 287 - 290 (1979)

Tattersall, R. : Alpha-glucosidase inhibition as an adjunct to the treatment of Type 1 diabeles, Diabetic Med., 10,

688 - 693 (1993}

Hotta, N., Kakuta, H., Sano, T., Matsumoto, H., Yamada, H., Kitazawa, S., Sakamoto, N. : Long-term effect of

acarbose on glycaemic confrol in non-insulin-dependent diabetes mellitus : a placebo-controlled double-blind

study, Digbetic Med,, 10, 20 - 23 {1993)

Matsuo, T., Odaka, FL,Ikeda, H. : Effect of an intestinal disaccaridase inhibitor (AO-128) on cbesity and diabetes,

Am. J. Clin, Num:, 55, 314s—317s (1992)

Deguchi, Y., Osada, K., Uchida, X., Kimura, H., Yoshikawa, M., Kudo, T, Yasui, H., Watanuki, M. : Effects of

extract of guava leaves on the development of diabetes in the db/db Mouse and on the postprandial blood glucose

of human subjects, Nippon Nogeikagaku kaishi, 72(8), 923-931 (1998)

Yamauchi, A., Inai, R., Higashimoto, M. : Suppressive effect of guava leaf tea on the increase in blood sugar levels

by its inhibition of saccharolytic enzyme activity, gastrointestinal transport and glucose absorption, Jpn. J Nutr

Diet., 66(1), 25-29 (2008)

Fukumori, Y., Takeda, H., Fujisawa, T, Ushijima, K., Onodera, S., Shiomi, N. : Blood glucose and insulin

concentrations are reduced in humans administered sucrose with inosine or adenosine, J, Nug:, 130(8), 1946 —

1949 (2000)

Fukumeri, Y., Maeda, N., Takeda. H,, Onodera, S., Shiomi, N. : Serum glucose and insulin response in rats

administered with sucrose or starch containing adenosine, inosine or cytesine, Biosci Biotechnol Biochem., 64(2),

237-243 (2000)

Yamauchi, A., Shizuka, F., Yamamoto, T., Nikawa, T., Kido, Y., Rokutan, K., Kishi, K. : Amno acids and glucose

differentially increased extracellular 5-hydroxyindoleacetic acid in the rat, J. Nutx Sci. Vitaminol., 41(3), 325 — 340
(1995)

Shimazu, T., Matsushita, H., Ishikawa, K. : Hypothalarmic control of liver glycogen metabolism in adult and aged

rats, BrainRes., 144, 343-352 (1978)

Raess, B.U., Muchmore, D.B., de Haén, C. : Glycogen synthesis stimulation by adenylate cyclase inhibition in rat

epididymal adipocytes, Biochem., 22(9), 2214-2221 (1983)

Ochaion, A., Bar-Yehuda, S., Cohen, S., Amital, H., Jacobson, K.A., Joshi, B.V,, Gao, Z.G, Barer, F., Patoka, R.,

Del, Valle, L., Perez-Liz, G, Fishman, P. : The A3 adenosine teceptor agonist CF502 inhibits the PI3K, PKB/Akt



HEARR O BB PEREEH

35)

36)

37

38)

39

40)

41)

R

-~
S

and NF-kappaB signaling pathway In synoviocytes from rheumatoid arthritis patients and in adjuvant-induced
arthritis vats, Biochem. Pharmacol., 76(4), 482—494 {2008)

Fishman, P, Bar-Yehuda, S., Madi, L., Cohn, I : A3 adenosine receptor as a target for cancer therapy, Anticancer
Drugs, 13(5), 437443 (2002)

Fishman, P., Bar-Yehuda, 8., Ohana, G, Barer, F,, Ochaion, A., Erlanger, A., Madi, L. : An agonist to the A3
adenosine receptor inhibits colon carcinoma growth in mice via modulation of GSK-3 beta and NF-kappa B,
Oncogene, 23(14), 2465-2471 (2004)

Christopher, J.P.,, Christina, A.W., Virginia, M.Y.L., Peter, S.K. : GSK-3a regulates production of Alzheimer’s
disease amyloid-p peptides, NATURE, 423, 435-439 (2003)

Cheng, J.T,, Chi, TC.,, Liu, LM. : Activation of adenosine Al receptors by drugs to lower plasma glucose in
streptozotocin-induced diabetic rats, Awfon. Neuwrosci, 83(3), 127—133 (2000)

Liu, LM., Tzeng, TF, Tsai, C.C, Lai, T.Y., Chang, C.T,, Cheng, J.T. : Increase in adenosine Al receptor gene
expression in the liver of streptozotocin-induced diabetic rats, Diabeles Metab. Res. Rev., 19(3), 209 —215 (2003)
Dong, Q., Ginsberg, HN., Erlanger, B.F. : Overexpression of the A1 adenosine receptor in adipose tissue protects
mice from obesity-released insulin resistance, Diabetes Obes. Metab,, 3, 360-366 (2001)

Morimoto, C., Kameda, K., Tsujita, T:, Okuda, T. : JGHFHIEIC B 275 7 L od- 2 U AARERIC W
T, [ Jpn. Soci. Study Obesi,, 8(3), 92—93 (2002)

DEFREE, BERTH DV NIRRT D bODOFER SHIDNEEE T,






RELREBRBERCIRICETS
IR {6 B IR N2 AT R DI iR

ALEX ¥R WM EWI ¥R

SNARE
(SHAN, WMiEHRT. RERC. BHRT)

BRMR:ANRFY




FEE VKRR~ 7 A2 BT B I LR EFRITEE OB
EZ-t=Li)

(ZE]

UTAERERRIT, RREDAERIR. MIEEDE. MAAERAZ EEL OERARRESh Y
Ho ABFFEETH, TERBIZ Lo THERZ ENfo< v AFESICR LT ORBEL
BRI RS (~NVAST YY) BRI LD FREERDRC OV TRF LE, vV AZE
TR (AINTG fHRR) 1EHRE & WA (AINT6 MLEE - 10%~V R 47 ) BBy <&/
FE Lok, WERFELEREERS L, BE5 W ERZEOoLED 5 27 34— (GoT
GPT) JEMEEAME L, BEREDE L HEREBRMH TR Lz L 2 5, XBARIEE TF
HEOETRA LN, ERERID ., BELKEBMREBHIAES (~NLAFY) 2ER

THI LI LT, MR EREFEFESEOBREHRPAOND Z LB RS,

iz Cwiz]

REEVORIZRL, BREVRAFER L L
THRIERFRE 358 LI e LRE S h
ERER TH D, EBITEENTERS
NEOT, BEPOOMRITIMNELRNE S
NTE -, TERRREL, REAESH L
< DOBEREN, FOREMEI RN LK
WLEENB LI TRot, EiERIL, B
PR, MAMMEDE. RBAERR
EEZL OGN I, EERCMLEIDFE
BHHGE. BROEHHIRBERYBEHT
BB LEBRRENTVS, SEFEA L, &
BERK Y % EiR & 3 D REE LR IR R E 1R
Bl (~NART Y REHAEERR) OB
i & B BRI RCOWT, WEkR
FIC R DU AFEEET VERO TR
T,

(k]
1. g
AlE, BE/EE LT AINTG A, WA
& LT AINTS HARE +10% -~ R 7 o k)
ELTHW:, & LRk

WEh R (SRS ) . EERELEE
& LTTF 5 = 231, 6Tng/100g, 77 =1
258. 11mg/100g, < I > 10. 37mg/100g, &
ki 3974, Omg/100g, I RFAE LT,
@il A 0.31mg/100g, kA A2 2.19
mg/100g, BEER 22 4.04 mg/100g, =&
H 07 A 97,37 mg/100g, < H 1.8
mg/100g, -7 551 mg/l00g, FH U
7. 98. Bmg/100g, b Y 7 A 537, 0 mg/100g,
U 22.4 mg/100g BEENR T,

RS ITER
ERARRE A r i iE
HFR mg/100g
TF= 231. 67
TT = 258. 11
F 2 10.37
T hiv 3974, 15
B 4474, 15
IFTN




B mg/100g BHRT 10 SR LSEER T o, &
A A 0.31 BEL7-MiEEEER L., BEETFE L,
A4 2. 19 %A, HoNMFERHEAT 100
#igRA A 4,04 EHERL, bFrR7IF—FRIE
-SRI A | 97.37 H vFrax7id—F CclU—7TA
< H 1.8 T a—2HWTIERO TR
AN s |51 7 I F—+F (GOT - GPT) %, WLIEE
SR YA 98. 5 555nm THIE L7, U EDB{ERY
H YA 537. 0 YI—=nEL, BT I—NATo T,
v 29,4 TBA {2\ Cik, BROIFDOR K
e 768. 71 FHIEL, Z0 9 EFE&0OK KCl

(1.15%) Wi EMZ = (10%wiv),
F7arRE VI A P —CHREOR
TR M EBE,

0. Btk REVER—FO 05ml ZED, 2
Sieft & Pyrex HBE (LU, 5Bk
) AR, T2 0.3ml @ 1%

MmigFHd 727 IF—+F (GOT « GPT)
ORER, FFARTFIF—FCD~FA

MU o (LA TR at) % Em U »FE% N % 1.0ml @ TBAREE AN
Lt RBE U, Fhk 95°C, £k
BEAGR R (B —A—) C 45 syfma

3. EEBRE Lz, MEdE, KEARTZR DL
6 B> Balb/c <7 R % — B4 . - Adv, HPBCEREBETHAL,
FImBER AIV6MH) %. b5 —F L0ml D n =75 /M EME M3
IR E (AINT6 AL +10%~ LR 4 ) ARFTRY ME L, B0
b L — RS L. (3,000rpm. 10 #@) #. 74/
—VE (B 2WmY., WRERE

4. EBRIRLE BT T BN 53bnm TT -7z,

i & 5 2 Th b —EE%IT,
WMiEkKE - AV -7 MREG®K

bml/kg (MU¥E{LiRER & LT 0. bmg/kg (i3]
n Ry 7] V=l ==y 4 = >

AN T apyaun —EEMIE (GOT - GPT) &L, K1,
BTV 5 48 BERIE I T — T LR 2t%btgﬁﬁﬁm\mnit@mwﬁ
BT CRBIIR L U LR O P (Karmen BAfir) =Es,/Estdx 100 (Es :
DR ST fe. b ik F RO YL, Estd - GOT ¥ /-1 GPT H:¥E
o AR 30 SEIEEL. 6200 ROBIE) OREATRDL,



Pl

15000

10000

5000

mﬁﬂﬁ

1 .

B 1

HERE (AINT6A) & xfHEA (AIN76A

+10% ~/L A H ) O GOT FEHEGEO s

8000
6000
4000
2000

\rﬁﬁ

_ .

2

BEARE (AINT6A) L *fHBE (AINT6A

+10%~IV A S V) @ GPT FEHEfE D bk

i Loy -
1LIFY
| L -
Coana
)

s AWt

o)

R

l3 WERE (AIN76A) & %FREAE (AINTGA

+10%~ A4 ) D TBA fli D L BE

EBRHM T OFECIIEETERS LN

Iedaoie,

b7 AT I F—EEEE

(GOT - GPT) =2\ i, BREREREIC
|~ «wzfykﬂwﬁﬁﬁﬁﬁﬁ?ﬁ

EOERBERNT AR,

[Z£]

SEl. BEICKBEEBFEERMIERS (~
AG) Tk AR RESRIFEE OR
WHRELHRBEOIC, EHEAE (AINT6A) 35
HREE & AR (AINTEA+H10% /LR 45 0)
BMBEC XD b TV AT S TP iEE -
(GOT < GPT) # MM L7, MEDHHND
L 91z, GOT {EMEEIEE & (AINT6A) &
HEEC 11979, 2Karmen BA47. S BR-EL (AINT6A
+10%~/V A5 ) FEEREET 4768. 2Karmen
HAT & | SRR REE O S ITHEE ORER
BIRBH D EBDND, £z, GPT M
& E AR EE T 4838, SKarmen Bifi7, %
BB B3R ERE C 1515, 6Karmen Bifir & | RIBA&
BIREEIZ BT, AEICTFREERZIE D
Hichlc, S6HIZ TBABEORERERLY.
~VASBRES 5 R OBBICHIEEDIE
IMA~NVAL L REE T v b OBRBESDR
E LY HIEMES 2o TWaD T, ~IVA
T ER N H D v H T L
Abhd, ZOZ bR EE
MG 3 itk FEEOHEIC R
BELEWIZ EREBEZLND, Tk, ¥
BE TORBEBR BRI, (AR FV) 1
BENLIEBOMIEREMBIC LT, I
BOFAE - EEEANKLVEEY . FHER
DOFENEE S, TR0 SHE L
ﬁéﬂﬁtb&%ﬁéﬂéo£of‘%ﬁ
ZABEFEMES (~RT ) 0
W, U RRSEIC L B SRS %%ﬁ
TAHRZEMRBREN, MERECLD
IFBEENE, SREEEORBLERZ 32
EAREEEIRTED, Wb S EHIFD
EBFNEHENTWS, REELKEBLNE
BN R OBEBUINENIT OB R, £,



It ESRCLERTHH LEL LN
5, S, BEXAEBROFRMEIZSWT
ShRRFLTWhERNLEZS,

[BE 3R]

1)

B —. RAE— . UELREE
FEev A3 RAMEORE. &
BEAIERT . Vol.l, No2(2002) :
ppl09-114

HEMR, M BHL LY 2 2AHH
7 v Mo 3 B LR RFHRITEE
DBEF. AFELRBREIZESE.

3)

4)

5)

44(4) : pp315-318, 1997

SEHEA, i HEE SR ERESONE
{fLRFERFERIZ T 2%, B
L ERER. Vol.50(7) : pp655-664, 2001
BHBE, i FEHF YV —X50
BRBER=27 V. HEREMRSEESE
A5, 122(8) : ppdl-42. A A EFHE.
1999 '

AR, fth T MRS RREFEE
RS DA T AN X h NV AOYHES
BoOEZMERR . Vol 111(1991)
pp585-591






RELRIFA(HERE:7I/EER)H
REMAZ/POMEORREMEICRITI R

TR ERER

BRAR=E
(RREW, BHHT)

SRR :7I/58



TR TREZKTXA (BREG 7 /88 PRENT v FoOBEORE &R
TTRE

RREEE
{B#Y]
BREEZKCBE S EREIER%, il - R L OB IR ARBELL=X X (ER,
Extract from fermented brown rice} X, ZBEEZ I LOEHEHE. 73 /B, AEBREITC
FTOMOMBR S E S b, 7V A & LTOFIESGEIATWD, —
B, EBENRT v FOBEEORE LRI EEZRETIEARESTHA VY,
ER iMZEEEEME (RNA, HE) 2EEILESTeZ &b, BHE~OFEMC L1 HLE
DRI L e EICR D TH O TMREM DR H 5, F 2T, HAILER REEAER LY
7y MCERESE T, KEHT v FOMEFICRIETERBIZ OV TR L,

(E&Fik]

1. HE

REEVRT X ZOMBERNER LI, 73 /BEMENR 2R L, BRELKT XA
TEENDILEERIE RNA M 3.9 g/100g @& T DNA XS Th Tz, ImER S ERRE
KVZVR, ZRIBEBUNDOHRSICEEND O LEHEIN D, RERTIE, RBiEX
KX AOEEEES 39g/100g & LTEROIEI> B DL L,

2. EREME L ORERE
EREMWIZIT. 3 KO Wistar BHET o b (AA SLC #RXS4k, &) 27 xRV
o, HBZEORME., RiE 2321C, BE 50%. AR 8:00~20:00 & E L, 3 AM
OTEEATR, 7y FEUTOITCT F LTS T T,

CON # : MR (@i l) B

NA #% - BZEeHE (BB 7 DNA B L UEER: 3 RNA 2 &10)

ER #f : REEL KT 8t

3. RBREBLICERT VA

ERBEOHEEEMNRSITRLUIE, NA R L ERBICH 100g By Sg OBBAE T
HEOMB L, £, BUEEH V) OWE, IFE., # v 0E, x40 ¥F—aB L
VERENTATORBTRAFLRDLY, arbe—ARBEIIV VL LT7I=
VEEBMLE,

HHOT7 v MNCEREZBRICEZ 3 BRAE L, ERBEE TR, 12 BiER
%, BERERE L., MK, RS LOW{EE R L. 2 E TRELE, £, 51
B O, EHE. MBS FRNCHEL L, EEESHE Ui, MNEO—EIL, 10% &Y
CEHWTTEEL, ERES ﬁhﬁtt(%@@@*ﬁ;&ﬁhﬁﬁ“ﬁ i — oo



Brds LU Tukey HE&{ER L, P<0.05 THEZESH Y & LT,

[EBeiE 2]
1. FEBIUCEHEERE (F1)

REEE, FEIENED S OEHEREICE, DT L ERBTEELS2RD 0o
il

2. MfmER (R2)

DSE BT CON B T NA B CHEIC/N & o=, CON EEE ER BE. NA B
& ER B L ORI HEERER D RN,

Frig. Big, MiREER JUREL, FEM. BREETERERICE. WThbE
BN THEEZRO 127,

3. MNEEE, ES. BLIUKHEER (k3)

+ZHEBEES LU HBBEEEE I, WIS TEREERD o T,
ZENFE R NA BT ER B CHEIZKRE <, CON BEiC b~ ER TR E WMEM
BROLNTz, Tz, BEBERT CONBITH AT ER B THEIZRE <, NABHZHAT
ER B CREVEMMER bivl, /MNERERIT, CONBEB LU NA BIZH~TER#®T

BliR&Ehot,

IEIBFEHEE BT NA BRI~ T CON BERB LU ER B TAEIR RS, B ESR
X CON Bz bR T ER BFCHEBICRE o dz, E£i, NBREEERIT, CONHERE
U'NA 88T T ER HETHER KE oz,

4. /NHEERST (R4)
/MEREEER. BER, BEEOTFHEZEMETE L VAN L, MEEER, BE
. BEECE. WTh L EHBCHEEEZRD R o7,

5. MG HHT (5)

miE SN a2 —RB LI EHDL 1 L AT o — L& d, CONBICIL_RTCERETER
IERETH -7, Ll MEPHEEN. oL A7 a—A HDL 2 L AT a—/l,
WBEROE, TATIr, Fa7Yy AT/ 7e7) vk, GOT, GPT i
ElZid, Wb EHBTEEEZER Yo,

6. MNEARZ Z—EBLUC<AL&—EHER (F6)

ANIFHEREDFRIE & LT, /DRI O " iRt 2 R, +2EG. =5, |
JBOAZ I —ERE LU~ A& —BIEICE, WL ERBITEERER DT,



(%]

<AL TND L S ITHBITWERER TR BEE L TEARA TR SN
Do L L SRR SM I EMT 2 46T Tl B0 A MERBE SR T,
KRR O, 1. FESE, UREOEER D, 2. MEOREYR L OIREHROR
HEY, 3. BEMNBLOEERNGERIGE Y, 2EThs, AL TIE. ERIC
BENDEMPBIGE OE L HEE (FroEeas & ) THRE) CRIETEEILSWT
PRIz, TORER, NMEOER L HEERN, CONHERBLIUNA BICH T ERETH
BlIRENWZEPRENT, COBRB.ERIZEENAEBROZROEETH DR LI,
REOEBIME L ER L2 NA B LSBTk X A48 L7 ER BETRBIR S
B ThD, Ll MNEOHEERE., FMICHEERIC DWW T ERBER b L b HETH
., ZOZLIZER OEERRICB LETHRSE, BRBROAML D L0 TR, o
RERLOMEDRICEIZLOTHAWENRDL 5, EREOHMAIZOVWTHEE, =%
ERBLUORYBEERLRIZICHRY L TWAS O, ER OFEBUAOEDRS & LT
WMERBERTHLEEZDNDLN, TRIZOVTHETHTH S,

NEGARREORIFEO— 0 & UTHIED Z o BEREE R R~ 8, ER M k55
BERPDREERCE o, HIEL, ZORBRIZEMERH -V OERIZSVTOR
BTHY, kS OEMICRAE TS L CONERBIUNARICHK T ERHETEHEE
W5, FEEOMERRT/NESER TR > TWAOT, Mikdhi Y OFEHN ER
HTEWI Lid, ER KIB ST H#EEEX THLRWLA B ANy, ZThbizon
THL, FERFTAILERD S,

ARERRTHEL, ERUIRE 3 AR (B 6B CRE L, ZOBEX., KENE
ITEARICHEMT 5 CHE-DICRE L Ebh k2, £ITHETITR 1~ 2 BEOHE
BMEICRE LTV ABELLD Y, 4%, BN, HEZTI1BZLZSy M 2B
BLUT, EHRICERZ ZHT & bmhivy, ZERTE, MEOT 7 &2 —EEits
BIE Lo, BEALEE, G 2 BREECIL, 7577 F —FEEREvo < Y,
T oIz EET IR, ER OBRBR L NI L M,

—7. BEH & FRRICBE ORECESOEEDSNIC L MEAE L BNt 5, BEk
FE2FNELT, AP bLFh— FEREHEESE L Y S22 0T VRS b
Do AHREBREERBRET N, A RAF U UBERES o— R EF A ERAN
HBRTWD, FRHZA b b LFd— MIFUBERITH Y, FUEAOEER 2T Z L8
S, MESE CIIEELRBEL LA LBTFRENS, A b XY — FERMERE
BEETALEZANT, EROMEEFRFTEZLEABRBHFICANTREE W,

e LT, BBEX X ALMEORESBIUKHEELBREE, MEORE LR
EIED T ERFERENRE, ZHEOPBITIT, REELFC T RS TN HEEOARE
LY, MORERS HBEESE L TWAHEREENH 2, SFHIIFHTH VS HDELRD
HEBSLETH D,



e A Al ol

[Z2& K]

Uany R, et al., ] Pediatr Gastroenterol Nutr 10: 497 (1990)
LeLeiko H, et al., J Pediatr Gastroenterol Nutr 2: 313 (1982)
Ogoshi S, et al.,, JPEN 12: 53 (1988)

Van Buren C, et al., Transplantation 36: 350 (1982)
Kulkarni AD, et al., J Nutr 1442s: 124 (1994)

Miyazono Y, ct al., Scand J Gastroenterol 39; 1119 (2004)
Gao F, et al., ] Pharm Sci 90: 1040 (2001)

LiT, et al., Gut 54: 1819 (2005)



(BlFR1) BER KT AOFEERMAR

HH &8 (g/1008) X Hik
(BE&RREKS)

Ka 1.1 BIEMBRETIEE
B 38.9 1 FILE— ik
BEE 0.2 RS
K5 20.3 BEERILE
= 19.3 2

BN 20.2 BR-E8Ek
b 275 3

W7/ B 3.01

(¥%iER)

DNA 0.00

5'-dCMP mHEY HPLC
5'-dAMP ‘e HPLC
5'~dTMP BmhHed HPLC
5'-dGMP e HPLC

RNA 3.90 4

5-CMP 1.00 HPLC
5-AMP 0.71 HPLC
5-UMP 0.93 HPLGC
5-GMP 1.26 HPLC
(HBER )

Fr=x 0.6 5 HPLC

2o N 1.29 6 HPLC

i 2.56 5 HPLC
TRy 1.32 6 HPLC

FI 0.02 6 HPLC

L ER-FIVNVEBREGRES ., BHT7TI/BEED

2. HER 100~k + 22028 +IBE + [R5 + Bk

3. Phod—42—m#iz&b

4. RNAREDYRXZ7LAFE(5'-CMP, 5-AMP, 5'-UMP, 5'-GMP)
FHEL. TOHRMFRNAE LTS

5. 60%BIEREET100°CH B D, 285K fRERIE

6. 60%BIEFRERT100°CHIA b, 1685/MAK D R E AR



(AR EBEEIFADOTI/BEARB IR TI /B

7B TI/EsERR 2 TS/
£/100g g/100g
FiL¥=2 0.64 0.31
1y 0.80 0.18
ERAFIL 0.28 0.07
TJI=NTI= 0.21 0.06
FO 0.20 0.05
[m Y 0.33 0.10
AVaAL 0.28 0.07
AFF= 0.08 0.02
AU 0.48 0.10
Fo=w 1.00 0.46
Ty 2.19 0.10
oy 0.42 0.07
TR ER 4.49 0.65
tz1)2 0.82 0.15
ALAZY 0.77 0.10
F RIS B 1.76 0.51
c)FRTF 0.06 0.01
DAFL 0.32 0.00

'ZR/EBATSHE, MITRITOHFHPLC
LBEERERC LI BRI K S AEL A



g'e66 G996  6TLL 0000} ge65 695 6TLL 0000l 9'¢66  §9§  62LL 0000
0’0 00 00 10 00 00 00 10 00 00 00 10 ATAUAFOAUELL
0’0 00 00 02 00 00 00 02 00 00 00 07 NS
0'0 00 00 vzl 00 00 00 008 00 00 00 008 ¥—oa
6'6 00 0'0 00! 66 00 00 001 6'6 0’0 00 00! BHEELA
7 00 00 0'6e 7 0’0 00 0'5e L't 0’0 00 0'Ge BEAC%kS
0061 00 00 0051 0061 00 00 0051 0051 00 00 005l Y—o4Y
00 805 00 8'0g 00 0'08 00 00§ 00 0’08 00 005 BEY
0'60% £t 60 £'60t L83y G¢ g0 6'LbY L'6ZY 6e G0 6'L6Y £—EY i~
00 00 00 8t (3 B EHED YNY
00 00 00 £l (3¢EH--ET) VNG
0’0 00 00 8¢ ATEL T
0’0 00 00 rArA <
L'V £0 66y 282l Y THEHE
00 12 9ZzZL 2Tl 0’0 0'¢ veLL 0002 00 0¢ ZLL 00002 rat

0 4 d E 0 4 d EE 0 4 d EE
BYXTXREHYE ECR - TE 2 E1—-o47E

(31/3) B B ¥4 26 (S 2ENE)



Table 1. Initial and final body weights and food intake of each group of rats

CON NA ER

Initial body weight (g) 65.0 £ 6.3 644 = 6.1 65.1 + 5.8

Final body weight (g) 163 = 12 156 £+ 12 136 + 11

Food intake (g/day) 139 £ 13 134 £+ 1.0 142 + 1.0

Values are means £ SD for 9 rats.

CON, control; NA, nucleic acid; ER, exiract from fermented brown rice.
Table 2. Splanchnic and adipose tissue weights of each group of rats

CON NA ER

Splanchnic tissues (g)
Heart 0.533 £ 0.033 % 0518 + 0037 0521 + 0.029
Liver 6.81 4 0.65 606 = 047 6.22 £ 0.52
Kidney 132 £ 0.13 1.27 £ 0.10 134 £ 0.06
Spleen 0.462 £ 0.045 0.445 £ 0.043 0.424 £ 0.023
Abdominal adipose tissues (g)
Epididymal 2.16 + 0.50 1.97 £ 048 204 & 047
Perirenal 1.78 + 0.48 1.60 = 0.58 1.56 + 0.70
Mesenteric 205 £ 044 1.72 = 0.42 1.96 + 045
Total 6.00 £+ 1.35 528 + 143 5.56 =+ .52

Values are means = SD for 9 rats.

CON, control; NA, nucleic acid; ER, extract from fermented brown rice.

Differences are considered significant at P < 0.05.



Table 3. Small intestine weight and length, and mucosal weights of each group of rats

CON NA ER

Intestinal weight (g)
Duodenum 0.605 = 0.073 0.604 = 0.052 0.655 = 0.062
Jejunum 222 = 016 % 206 = 022" 230 % 0.8
Ileum 234 £ 028° 250 = 028%® 279 = 045
Total 517 £ 029% 516 = 043" 574 + 056
Mucosal weight (g)
Duodenum 0.366 + 0.049 0.360 + 0.032 0396 = 0.054
Jejunum 150 £ 012 2 131 £ 011" 1.51 + 0.16
Ileum 1.63 £ 033° 178 = 023 % 202 £ 037
Total 350 £ 032" 345 & 028° 392 £ 041
Intestinal length (cm) 890 = 43 ® 866 = 38" 924 £ 35
Values are means + SD for 9 rats.
CON, control; NA, nucleic acid; ER, extract from fermented brown rice.
Differences are considered significant at P < 0.05.

Table 4. Morphometric analysis of each group of rats

CON NA ER

Villus height ( x m) 441 + 43 426 £ 66 434 + 66

Crypt depth ( 12 m) 138 = 38 138 = 15 170 + 39

Muscle thickness (x m) 60 & 10 63 £ 6 63 = 12

Values are means = SD for 9 rats.

CON, control; NA, nucleic acid; ER, extract from fermented brown rice.



Table 5. Concentrations of serum components in each group of rats

CON NA ER
Glucose (mg/dL) 107 £ 10 2 97 £ 8 b 97 £ 6 2
Triglyceride {mg/dL) 126 £ 50 128 + 45 168 + 48
Total cholesterol (mg/dL) 114 + 13 102 + 14 101 = 8 .
HDL-cholesterol (mg/dL) 82 + 12 73 11 76 + 8
Non-HDL-cholesterol (mg/dL) 32 +5 % 30 7 @ 25 £4 P
Total protein {g/dL) 647 + 0.30 639 = 0.33 6,39 = 034
Albumin (g/dL) 447 + 0.22 445 + 0.27 439 + 0.28
Globlin (g/dL) 201 £ 036 1.94 + 0.23 1.86 & 0.42
A/G 229 + 0.46 233 + 038 2.49 + 0.66
GOT (KarmenBifir) 287 £ 68 254 £ 63 260 £ 29
GPT (KarmenBT) 28 £ 5 23 + 4 26 + 4
Values are means = SD for 9 rats.
CON, control; NA, nucleic acid; ER, extract from fermented brown rice.
Differences are considered significant at P < 0.05.
Table 6. Sucrase and Maltase activities of each group of rats
CON NA ER
Sucrase activity (mg/dL)
Duodenum 54 + 26 53 £ 13 55 £ 17
Jejunum 48 + 13 54 £ 17 45 = 8
lleum 25 £ 17 28 £ 6 30 £9
Maltase activity (mg/dL)
Duodenum 378 + 128 409 =+ 65 383 = 71
Jejunum 305 =70 318 £ 65 248 + 40
Hleum 410 + 58 305 + 48 378 £ 56

Values are means + SD for 9 rats.
CON, control; NA, nucleic acid; ER, extract from fermented brown rice.

Differences are considered significant at P < 0.05.
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