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Effects of Nucleosides and a Nucleotide Mixture on Intestinal
Mucosal Repair in Rats
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ABSTRACT

This study was performed to determine whether the infusion of nucleosides and a nucleotide
mixture directly into intestinal lumen can induce a regenerative effect on impaired intestinal
mucosa. The effects of massive small bowel resection and also total parenteral nutrition were
induced by surgical creation of Thiry-Vella fistula in male Sprague-Dawley rats. The rats
reccived saline solution(Control group) or nucleosides and a nucleotide mixture(lower con-
centration group(Nucl) or higher concentration group(Nuc2)) every two days into the fistula.
Mucosal protein, DNA, ornithine decarboxylase(ODC) activity, and morphometry were
evaluated at 9 or 21 days postoperation in the fistula and also in the residual ileal segment. On
the 9th day, mucosal protein, DNA content, and villous surface area in the fistula and also in
the residual ileum increased in rats that received nucleosides and a nucleotide mixture of lower
concentration(Nuc 1). On the 21th day, there were no significant differences in intestinal
mucosa between the control group and the lower level nucleoside nucleotide mixture-treated
group. The fistula villous height of the higher nucleosides and a nucleotide mixture group was
higher than in the control rats. Fistula mucosal ODC activities were not significantly different
between groups although the mucosal ODC activity of the residual ileal segment was increased
on the 9th day. Our data suggests that this animal model is suitable for studying the effect of
dietary factors on intestinal mucosal growth and regeneration after villous atrophy, di-
fferentiating direct effects of diet on the intestine from systemic effects. It is also suggested that
external nucleosides and nucleotides have supportive effects on intestinal mucosal regeneration.
(Korean J Nutrition 31(4) : 679~686, 1998)

KEY WORDS : Intestinal mucosal regeneration - Nucleosides and a nucleotide mixture - Thiry-
Vella fistula.
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Table 1. Body weight changes for 21 days after surgery

9 days 21 days
initial final initial final

Group”

CONT 239.6+5.0”° 239.1+4.6 295.7+ 8.9 306.0+8.4
NUC 1 2464140 240.7+8.1300.0+ 3.6311.4+6.3
NUC 2 - — 328.3+11.9318.8+9.6

1) CONT ; control group,
Nuc 1 ; group which received a nucleosides and a nu-
cleotide mixture in lower concentration
Nuc 2 ; group which received a nucleosides and a nu-
cleotide mixture in higher concentration
2) Values are mean+SEM of 6 rats per group

Table 2. Protein contents of Thiry-Vella fistula and ile-
um after 9 and 21 days of infusion(mg protein/

cm intestine)
G 9 days 21 days
rou
P fistula ileum fistula ileum

CONT 1.44+0.13"  6.84+0.78 3.10+0.30°” 4.46+0.41
NUC 1 2.574+0.30%* 9.19+0.62* 3.87+0.41* 5.00+0.69
NUC 2 o — 5.35+0.33" 5.95+0.42

1) Values are mean=SEM of 6 rats per group

2) Values with different superscripts in the same column
are significantly different(p <0.05) by Duncan’'s mul-
tiple range test

3) *p<0.05, **p<0.025 as compared with control

Qo Aot 22 ZFoA o] A3 Rde J|dgd F
7R &2, &, 4273 OF 24 &9 TPN| o2
A3 HalE S e F8 ¢ 5 AT
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2 HRAM 2% nucleosides®t nucleotideEHE-S
g #(Nucld)o] folabAl ¥t} 13t 2149 %
o} Aol M= 22 nucleosides? nucleotide?] F=
ANE 2 BF7F A Alepen @A £ o T2t
=99 nucleosides® nucleotideEES T3 &
(Nuc2a)oll et Adake) thil A gefo] 75 o
IRE 7+F FROZ AFHAY o] AL 37 Hut
9] thia F A= o w2} nucleosides® nu-
cleotideZ&E FATA vHH R Frlehe Y
£ RoiFr)E sgou $AHY #o8e e 2
3itH(Table 2).
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3t = & 9494 nucleosides®t nucleotideE¥HE



Table 3. DNA contents of Thiry-Vella fistula and ileum
after 9 and 21 days of infusion(ug DNA/cm in-
testine)

9 days 21 days

Grou - - - -
P fistula ileum fistula ileum

CONT 290.7£22.6" 7329+340 1929+11.2 354.6+14.3?
NUC 1 394.2424.8*” 919.0+60.8* 171.6+ 7.5 377.4£31.4°
NUC 2 - — 2014+ 97 469.4+39.4°

1) Values are mean=+SEM of 6 rats per group

2) Values with different superscripts in the same column
are significantly different(p<0.05) by Duncan’s mul-
tiple range test

3) *p<0.05 as compared with control
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Fig. 1. Effects of infusion of nucleosides and a nucleotide mixture for 9 and 21 days into the Thiry-Vella fistula on villous
height, villous surface area and crypt death. Significantly different by the Student's t-test at *p<{0.05, **p<0.025.
Bar with different letter are significantly different at p <0.05.

nucleosides®t nucleotideE#EE 238 FUE 9
ute] s DNAY g9 Zol7t Zrksldthe
AT BaPe dXdhs Aot v $& F
219°] Ay Fdute] Fejol] g nucleosidesst
nucleotideE@-E<] E37} #AEE Ao 2 vyt

FH, 2 AgolAe nizyi g $e] F oM e
nucleosides®} nucleotide& 20| 2 Aqte] cryptel
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cell®] turnoveroll i & o AHA A7 e
w2 5 gt
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Table 4. Omithine decarboxylase activity of Thiry-Vella
fistula and ileum mucosa after 9 and 21 days
of infusion(pmol"“CO,liberated/mg protein/h)

9 days 21 days
fistula ileum fistula ileum

CONT 34.87+3.44"42.79£3.26 13.25+1.50 15.87+0.72
NUC 1 33.42£3.26 63.51+9.89*” 9.43+1.32 24.2142.02
NUC 2 — — 5.44+0.31 11.25+1.88

" Values are mean+SEM of 6rats per group
2 *p<0.05 as compared with control

ODCe] &4 via] 214 %9 2% 49 ODCY &
4L Bol Astd oz JePdti(Table 4). 281
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