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%1 Composition of the Experimental
Diets {20 % protein diet)

Diets(g/kg diet)
Ingredient Control Nucleotides
Casein 200 2.00
Cornstarch 585 575
Sucrose 30 30
Cellulose 80 80
Soybean oil 60 60
Mineral mixture * as 35
Vitamin mixture ® 10 10
Nucleotides mixture® - 10

* AIN-76 mineral mixture and vitamin mixture contained
209% of choline bitartrate.

® CMP:UMP:IMP:AMP:GMP=10:1:1:1:1 in weight.
CMP;eytidine 5-monophosphate, UMP;uridine 5-monophosphate,
IMP;inosine 5-monophosphate, AMP;adenosine 5-monophosphate,
GMP;guanosinc 5~-monophosphale,
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# 2 Content composition of nucleotides in rat milk

cCMP UMP IMP AMP GMP Total
Rat milk( 12 g/ml) 56.0 6.4 6.5 6.1 6.2 81.2
Composition(%) 69.0 7.9 8.0 7.5 7.6 100.0

#£ 3 Effects of nuclectides on body weight gain,organs weight and mucosal weight of suckling

and eariy weaned rats

Suckling rats Early weaned rats Early weaned rats
(20% protein) (10% protein)
Control Nucleotides Control Nucleotides Control Nucleotides

Initial body weight(g) 17,007 17.540.7 420+ 1.t 41.0%2.6 41.1%32.1 40.7%1.2

Final body weighi(g) 41014 422t1.6 753x1.9 712422 474131 45.1+£1.0

Total body weight gain(g) 23.8k1.5 245118 343£1.7 362138 6.3£3.6 44+1.2
Organs weight(g)

Liver 1.5%&0.1 1.620.1 34402 35103 1,3%0.1 1.30.0

Intestine 1.6£0.1 1,7£0.1 3.1%0.1 33102 1.8+02 1.9+02

Intestinal mucosa(g) 0.840.1 0.8+02 1.6+£04 2.4%0.2% 0.840.2 0.810.3

Protein{mg/ml homogenate) 8.7X06 9.0X0.5 25.8%33 31150 7.6+£05 7.5+06

Values are means £ SD(n=5) *p <0.05 vs control group

VA FRRTI - EEERETL, w7 —H¥
R ERTIHRCHo R, Ay —X/F 7y —Elh
WX 7vdF FETERICEA L,

3. BT v FoEEEORBLICRIZT RS L4
F F R

B RN ERBIVES v AZEREENLLE
HEERZ v b DEEERBCRIZT X2 v 4 F FOME
ZowT, fELL, HRER, NEEHERS LU
YR7EERERIW, B EBRESR1IKTL
72o

WES A7 HREORS, NEIGEHER, ¥ 0H
ERIFR 7 VvAFVBETCEEER L, £, 45—
¥/ 708 —¥HEIXZ7VvAF FECERCLAL, 7
78 —EEBEZ 7 vAEF FBHTERCET L,
—hA, EF V7 HRDBE, HEOBRELIER
SRS ehmo o, THEAACEEY V28
REBERULHARES v EAKOERER L 2.

% £

ErORRICE, 5~11ug/ MOXZ VI F FD
HEINTW3EY, ZOMEE CMP B2E070% M EE
FRTED, DR 7 vAF FRdhunnIEHEs
Th, CDLI LMY DL 3 REENHEO»IRT
SITHEB M EEE Tukwy, b MEEEREsk
Caco-2 7 v MG EFKHIFRHM IEC-6 % B> CHike
R, MBI RIETX 2 vAF ROBRSTFLBRT

86

i, CMP SSHIBISRER b2 R b R#ET 3 & L B8RS
SHRTWwaEY SEH, v VILORZvAdF PRS0
ekl 3, SR P HALONOEDOX 7 v A F FidE
Fh Tz, ZOHEBIBIBEEAYE FOBALELT,
CMPHEEBHELEETNTWA I LS LER T2,
#HoT, ARLREENZXZ LAF FOYE - LD
ETHBESy FERWAZLBEYDTHEEFEZ SN
o FITEERLIE, X7 VA F PRHILES X UHE
LT v + OMEET ORI BIZTEIRIE OWT, /MNE
HEERPY VAV BEEID TR I F—¥, oy
—RE, vy ¥ 525 —YFhtoZTlbEigEE L
THE L7,

WD Z v b EAGRES, FHEERBOEE: L
BINY—H 50— ¥R X v F P ETEER
ERUL, &b, 75 —¥E®ERETL, w15 —
BiEH LA T AEMICH o, 2T, X7 VWAFF
BHFLEAZ v b OFEE R E {3 2 TRt R &
i,

LML T, v PR Z VA Y F & 2 ERER
ARSI CNEEEERENENT A RNy —F
whE, sy —¥ Ty —CHMBERL, BERERS
REINZ ZEHBEINRTHEY, SEOBES >3
I HABERRORHEELS v BV THF I VA FF
PEREEE LT, MNERECERYPVLY—¥ /T
7 —YHEHNERRENL, 75 —¥iRESET LR,
-oT, XZ7vAFFREALEZ v VOBE LEM



PN Sl et

Suckling rats

125

100

75

50

25

Activity{umol/min/g protein)

0
Control Nucleotides

Control Nucleotides

Maltase

Maltase/Lactase
*

Control Nucleotides

Early weaned rats (20% protein)

200

150

100

50

Activity(umol/min/g protein)

Control Nucleotides

Control Nucleotides

Maltase Maltase/Lactase

Control Nucleotides

Early weaned rats (10% protein)

30 Lactase 500

400

300

2400

10
100

Activity(umol/min/g protein)

0

Contrel Nucleotides

Control Nucleotides

Maltase Maltase/Lactase]

Control Nucleotides

B 1 Effects of nucleotides on lactase and maltase activity, and maltase/lactase ratio of
intestinal mucosa in suckling and early weaned rats
Values are means+S8D({n=35), *p<0.05 vs control group
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in vivo effects of exogenous nucleotides on the

Effects of nucleotides on the intestinal maturation in suckling and earty weaned rats
Nutritional Science Laboratory, Snow Brand Milk Products Co., Ltd.
Norifumi SATO, Taku NAKANO, Makihire SUGAWARA, Tadashi IDOTA

To determine the nutritional significance of nucleotides, the effects of nucleotides on the intestinal maturation were
investigated in suckling rats and early weaned rats, fed 209% protein or low protein diet. Nucleotides were orally administered
to suckling rats for 8 days, and 209 or low protein diet supplemented with 1.094 nucleotides were given to early weaned rats for
8 days. Intestinal mucosal weight, protein content, lactase, maltase activity and maltase/lactase ratio were evaluated as the
markers of intestinal growth and maturation. Nucleotides significantly enhanced ma]tase/laétase ratio in suckling rats,
although they did not influence mucosal weight and protein content. On the other hand, nucleotides significantly enhanced
mucosal weight and maltase/lactase ratio in early weaned rats fed 20% protein. In rats fed low protein diet, lactase tended to
be lower and maltase/lactase ratio tended to be higher in nucleotide group, but not significant.

These results suggest that nucleotides may enhance the intestinal maturation of suckling and weanling rats whose intestine is
immature. Further studies should be required to clarify the effects of feeding period of nuclectides, but nucleotides may play
an important role in the intestinal development in infancy,
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