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Influence of n-3 PUFAs on colorectal tumor formation induced by
MNU in rats and the mechanism
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Abstract Objective: To investigate the influence of n-3 polyunsaturated fatty acids (n-3 PUFAs) on colorectal tumor
formation induced by N-methyl-N-nitrosourea (MNU) in rats and the mechanism.
Methods: Sixty SD rats were equally randomized into experimental group and control group. Rats in both
groups underwent administration of MNU by enema to induce colorectal cancer, and simultaneously, those in
experimental group were gavaged with n-3 PUFAs, while those in control group were administered the same
volume of saline in the same fashion. Sixteen weeks later, the general conditions between the two groups of rats

were compared, after that, rats were sacrificed, the tumor occurrence and pathological features of the tumors were
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observed, the concentration of n-3 PUFAs in erythrocyte membrane was measured by gas chromatography, and

global methylation level in peripheral blood cells was determined by liquid chromatography-mass spectrometry.

Results: The incidence of hematochezia was lower, and food-intake as well as body weight gain were greater in

experimental group than those in control group (all P<0.05). Colorectal tumor formation was found in both group

of rats and all tumors were identified as adenocarcinoma, but the tumor formation rate in experimental group was

significantly lower than that in control group (63.33% vs. 86.67%, P<0.0S), with reduced tumor size and multiple

lesions. The concentration of n-3 PUFASs in erythrocyte membrane and global methylation level in peripheral

blood cells in experimental group were significantly higher than those in control group (both P<0.05).

Conclusion: n-3 PUFAs can effectively inhibit the occurrence of colorectal cancer induced by MNU in rats,

which may probably be associated with their promotion of DNA methylation.

Key words
CLC number: R735.3

Colorectal Neoplasms; Fatty Acids, w-3; DNA Methylation

o5 W e o2 B0 MR, 12 W A A
T, BRYS 2T ARG TRKHRE,
HSEEAFRIMET30%" . ARIFFTTMEEn-32 A1
FIBENIR (n-3 PUFAs ) ¥ H X N-H 2 - N -7 fif§
Ik (MNU ) ¥ 55 5 K R4S B 8 T8 5 2 m
FF K 1M W DN A F LAk 7K |

1 RS

1.1 SEIEh# Rt #

TEHL6 A I fE HESPF I SD R R AE60 H (74
BE2E B St s sy o R4 ), KT 150~180 g,
SCUR AL RN AL A 30 H, MEME SR, A g8 R 3R
TR BT, LY EIIE 28 . MNUI KT 55 [
Sigma/Ay A, n-3 PUFAsIEFIb 50 H 2 A kil 24
TAEAMRAT, 16FIENRR T ERZE (FAME) iR
I 3K F 32 [E Supelco A Al o
1.2 KEFHERNEIERR
1.21 SDRRAZLAMBERAYEL SHELE
A5 PV ak T SD K RS H R LA, W41 L
4 mg/mL V& £ MNU R HEATHE R, B9 Uk 1 7)ot
2 mg/100 g, HHARIE 6 cm, BEHPRITIE 3 K/ JH
e a ), DRl 1R/ AR 16 JH, S28aH
[W i} n-3 PUFAs #£H [0.1 ¢/100 (g -d) , FEmM
1.5 mL], X MEAHZEEN 0.9% FALMARES, &
FHEBHHATESY, EBREAS cm, WA
FERNRAERK R (80 ¢/d) , HHRK,
1.2.2 WERRA—AEL HIEE 16 B KR AME .
i IR,

1.2.3 HAKE W KRAIZEE 12 h, L0

© WA )3 i [ & F A F A EFH

WEFHERCM I 3 mL, B0 05 R & H o Mok L2
B, FHREERAL, WEEM CL 45 Kam i 5 F 1 I .
1.2.4 n-3 PUFAs M2 MBS0 40 B 0 21 40 g
1 mL, A RS T I
1.2.5 ARBEFESE AT HE o0,
L B2 A A
1.2.6 4MA ffm e ¥ DNA ¥ AL E 40 SR
Zhang %5 PV 4141 DNA FEAL AT 73, B 100 pL
M, 2 DNA 428U, glifb JoKkfe, B ig it Le-
MS/MS %3 1. Aglient 1200-6430A i AH {5 1% - &
6 0T 3 A hy 55 B R BEAR S A/ 77 i, MEEERE (Cyt)
M 5— HFEREERE (5mCyt ) W F Sigma 2N F .
1.3 GitF4bE

K HISPSS 17.0%844, 1T BTRH L + brife
# (xxs) Fox, RAMSIAEARKELE, THECF R
FAER T x 65, P<0.05K 2% S A G238 X,

21 WAKXR—MEER

211 KRMEAET  EH 16 FKT, WA KA K
fEAs ( REAAMESARIE ) , i 5 H (5/30)
SRR I, X MEZH 13 H(13/30) H B L, 4 JA]
ERA G2 E L (P<0.05) .

21.2 Hkew A SLWIFHE, PPRAKE R
H (37.56+8.97) g, XA (35.86+6.78) ¢,
Z BTG E L (P>0.05) , &4 16 A4 K
U H S YIH AR R E BT T R, Sk i
(66.6+9.2) g, XA (58.0+12.5) g, Wit 2R
fgit#E X (P<0.05) .

http://www.zpwz.net



524 H

=

TR EE 5504 %

21.3 R F LA G ETA ALK Y 2.2 MAKXKROHMA n-3 PUFAs BJiRE
(167.31+9.61) g, LK 4N (163.44+8.83) ¢, XPHAH KR AN Bin-3 PUFAsKE N
ER LG #E X (P>0.05) . # ) E 16 J& B (3.38+0.81) pg/mL, SEHLH A (839+1.79) pg/ml,
X IR 4 R B BB N (295.85 £42.92) g FISE I WA 2ZRALH%E X (P<0.05) . SAHGREK
2 (345.75+35.11) ¢, MAEF AL IT¥E X TLE,

( P<0.05) ,
200 200 o
6.0
55 175 175
50 .
ZL(S) : 1.50 1.50
35 2y 1 125 | 125
30 fet 58780 Ay ;
25 ¢ E & & 1.00 1.00

20
15 0.75 075
(1)_(5) 050 050
48 ' '
02 025 025 i
:%(5) 0.001 0.00
25 50 75 105125150 175200 22.5 250 275 30.0 A 25 50 75 105125150 175200 22.5 250 275 300 B 25 50 75105125150 175200 22.5 250 275 300 c
1 SESENEIHEME -3 PUFAs BIRE  A: 16 FiIRITRRbRHES (ks B X IRGLISITIR /M (LI AT C: S84
LR IIR (i 4]
Figure 1 Determination of the concentration of n-3 PUFAs in erythrocyte membrane by gas chromatography A: chromatogram of of

16 standard fatty acids; B: Chromatogram of fatty acids in control group; C: Chromatogram of fatty acids in experimental group
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Figure 2  Gross pathological examination A: Normal colonic
#7 Y (P<0.05) i i i i
- : ° mucosa; B: Solitary colonic tumor; C: Multiple colonic
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Figure 3 Histopathological examination A: Normal colonic mucosa (HEx40); B: Colonic atypical hyperplasia (HEx200); C: Colonic
adenocarcinoma (HEx200)
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Figure 4 Chromatogram of blood DNA Methylation in

peripheral blood cells of the rats
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