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ABSTRACT: Objective To explore the effects of fatty acid and blood lipid of cuprizone (CPZ) induced
demyelinating mice by ethyl nervonic acid from Xanthoceras sorbifolia Bunge oil. Methods The 50 female Kunming
mice with SPF grade, except blank group (KO), were fed 0.25% CPZ and divided into model group (CPZ), low dose
group (NA-L, 0.001912 mL/g) and medium dose group (NA-M, 0.003824 mL/g), ethyl nervonic acid high-dose group
(NA-H, 0.007648 mL/g) for 5 weeks to the end of the experiment. The samples were taken from 2 weeks after the
modeling to the end of the 5th week, and the effects of ethyl nervonic acid from Xanthoceras sorbifolia Bunge oil on
fatty acid content in brain tissue, liver, heart, serum, stool and blood lipid level of CPZ-induced demyelinating mice were
detected by gas chromatograph and blood lipid meter. Results Compared with KO group, the content of brain tissue,
liver, heart nervonic acid and erucic acid in CPZ group were significantly decreased (P<0.05); compared with CPZ
groups, the content of nervonic acid in brain tissue, liver, heart, serum and stool of mice in NA-L, NA-M and NA-H
groups were significantly increased (P<0.05), and no neural acid and erucic acid were detected in serum and stool of
mice in KO and CPZ groups. The serum and feces of NA-L, NA-M and NA-H groups contained a certain amount of
nervonic acid and erucic acid. Lipid levels in the CPZ group were higher than those in the KO group, and compared with
CPZ group, NA-L, NA-M and NA-H groups all decreased the content of triglyceride (TG) in blood and increased the
content of high-density lipoprotein cholesterol (HDL-C). Conclusion Supplementation of 0.25% CPZ to induce
demyelination of mice can increase blood lipids, reduce the contents of nervonic acid and erucic acid in mice.
Demyelinating diseases are related to the accumulation of neuric acid, and demyelinating diseases can lead to the
impairment of neuric acid supply. In this case, the extract of ethyl nervonic acid from Xanthoceras sorbifolia Bunge oil
can increase the content of nervonic acid and erucic acid, increase the content of unsaturated fatty acid in brain tissue,
and regulate the level of blood lipid in demyelinating mice. In addition, nervonic acid and erucic acid participate in the
metabolism of demyelinating mice, and coexist in mice. The extract of ethyl nervonic acid from Xanthoceras sorbifolia
Bunge oil can be used as an exogenous substance to supplement nervonic acid in demyelinating mice.

KEY WORDS: Xanthoceras sorbifolia Bunge oil; ethyl nervonic acid; erucic acid; fatty acids; demyelination
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Table 1 Fatty acid composition in brain tissue (%)

434l
i
KO CPZ NA-L NA-M NA-H
FERIER"(C16:0) 33.31£0.73" 46.54+0.34° 33.49+0.54° 30.91+0.84° 28.224+0.41¢
i I 2"(C18:0) 22.21%0.50" 18.46+0.13° 19.51+0.62° 19.68+0.86° 16.31£0.92°
THER(C18:1) 21.84+0.77¢ 17.03+0.75° 28.12+0.95° 25.5742.03¢ 32.37+0.67°
TR (C18:2) 0.19+0.03° 0.39+0.02° 0.18+0.02° 0.13+0.01° 0.09+0.01¢
IFER(C22:1) 9.95+0.56 8.56+0.38" 8.34+0.41° 10.20+1.08" 8.62+0.37°
IR (C24:1) 12.18+0.51° 9.03+0.29° 10.36+0.46¢ 13.51+0.42° 14.39+0.38°

TE: AT AR/ NG R R AR A1 B 4 22 57 (P<0.05); "SRRI RIG I R, "SRR AR AR iR, FIFl.
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Fig.2 Nervonic acid content in the liver
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Table 2 Fatty acid composition in the liver (%)

i
il 7
KO CPZ NA-L NA-M NA-H
FERIRR"(C16:0) 33.11%0.33° 29.33+0.93" 26.11+0.44° 25.01+0.54¢ 20.23+0.93¢
fif f5 R "(C18:0) 12.50+0.34¢ 15.38+0.70° 24.14+0.34° 18.74+0.76° 23.67+0.85"
MR (C18:1) 19.59+0.64° 21.03+0.80* 17.56+0.23¢ 16.75+0.56° 14.56+0.53¢
TR (C18:2) 20.01x1.55° 24.4240.29° 18.1740.35° 23.00+1.44° 24.33+0.47°
FFBER"(C22:1) 11.69+0.38" 8.80+0.95° 11.36+0.07" 12.73£0.34° 13.13+0.20°
PR (C24:1) 3.10+0.58" 0.97+0.29¢ 2.66+0.21° 3.78+0.27%® 4.08+0.59°

2.3 /RO AR RS BAER RS2

CMEF R 2 R S 3 BER, 5 KO AiTEE, NA-L
0. NA-M 41, NA-H 440 & & 8251 (P<0.05), 1M
CPZ A RA M B 2212, FWITEFREH I 0.25% CPZ 75
SN BB 23 RIS/ N BUC IE Hh i b 26 i, Sl 3 B 22
TR CIE B R IT ), REAE AR /N RO b i b 22 1R
i,

2 3 AT, 5 KO Lk, CPZ A/NFLOlE Ak
W IFRR, 7E 25 24 4 v A I 31 3L 5 8 T 2 5 (P<0.05),
& B SCoRE SR T R 2 2 R B I R 8 1 58 A e /) B U
TR A, JF B SRR T/NRLO
2.4 ¥R IE A AR BRER OS2 0

/NI AR A28 R 3% DL IR 4, KO 41 . CPZ 4R
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I SR R T 22 R TR BB W] 14 Ay ISt B 8 /0 LR 5 1 37
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M 4 ATLUEH, KO 4. CPZ ¥R ZIITER,
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Fig.3 Nervonic acid content in the heart
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Table 3 Fatty acid composition in the heart (%)

Vol
iz
KO CPZ NA-L NA-M NA-H
KR (C16:0) 47.1240.34° 13.24+0.67° 26.13+0.60¢ 37.27+0.20° 30.34+0.20°
HEEHR"(C18:0) 11.74+0.10¢ 36.44+0.36" 32.97+1.40° 28.63+0.26° 12.40+0.20¢
AR (C18:1) 28.34+0.10° 29.40+1.12° 18.91+0.65° 12.68+0.49¢ 25.19+0.09°
TIMAR (C18:2) 11.86+0.13¢ 20.93+1.01° 19.23+0.41° 18.50+0.29° 26.94+1.35°
FFIR"(C22:1) 0.52+0.06° - 1.41£0.07* 1.38+0.14% 2.67+1.30°
MR (C24:1) 0.41+0.08° - 1.36+0.04° 1.53+0.09 2.46+0.35

T R Ju I, TIE .
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Table 4 Fatty acid composition in serum (%)

iR

e

KO CPZ

NA-L NA-M NA-H

40.25+0.70°
13.91+0.71¢

28.19+0.51¢
30.43+0.40°
13.57+0.68°
27.80+0.62°

FERIER"(C16:0)
T fEAR"(C18:0)
IER"(C18:1) 20.47+0.39°
AR (C18:2) 25.37+1.38°
IFER(C22:1) .
2R (C24:1) -

26.39+0.76¢
19.40+0.89¢
15.85+0.15°
31.27+1.04°
4.02+0.79°
3.08+0.87°

33.84+0.12°
23.61£0.33°
13.09+0.12°
21.69+0.46°
5.37+0.34°
2.39+0.48"

34.53+0.27°
20.30+0.16°
16.41+0.31°
22.40+0.39¢
4.77£0.51%
1.60+0.25"
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Fig.5 Nervonic acid content in stool
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Table 5 Fatty acid composition in stool (%)

X ore
He it
KO CPZ NA-L NA-M NA-H
AR ER*(C16:0) 40.710.16™ 41.25+0.17% 42.54+0.32° 41.32+0.47° 40.55+0.15¢
g R R"(C18:0) 20.49+0.14* 20.63+0.27" 11.70+0.30° 14.26+0.46° 20.63+0.96°
AR (C18:1) 18.30+0.38° 18.54+0.21° 20.54+0.17° 18.54+0.14° 18.625+0.36°
TR (C18:2) 20.50+0.29° 19.58+0.11% 24.34+0.18" 24.86+0.81° 18.904+0.73¢
IFER(C22:1) - - 0.46+0.04° 0.54+0.07° 0.73+0.08*
MZEER"(C24:1) - - 0.42+0.03° 0.48+0.03° 0.56+0.05°

1.6 -

1.2

TG/(mmol/L)
o
[ee]
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Fig.6 TG content in blood
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