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Effects of squalene and squalane on the Parkinson®s disease mouse model
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We examined the effects of squalene (SQE) and squalene (SQA) on a
6-hydroxydopamine (6-0OHDA) induced Parkinson’ s diseases (PD) mouse model. SQE administration 7 days
before 6-0OHDA injection prevented a reduction in striatal dopamine (DA) levels, while the administration
of SQA enhanced the levels. SQA increased a marker of lipid peroxidation. These results suggest that SQA
increases oxidative damage in the striatum and exacerbates the toxicity of 6-OHDA, while SQE prevents it.
Then, we examined the effects of administration of SQE and L-DOPA, the most popular therapeutic medicine
for treating PD, for 4 weeks following a single 6-OHDA injection. SQE inhibited 6-OHDA induced DA
depression and father depression by L-DOPA with 6-OHDA. SQE and/or L-DOPA had no effect on antioxidants
levels and enzyme activities. The effects of pre- and post- treatment SQE suggest its possible uses in
the treatment of PD. More studies are needed to understand the mechanisms of these SQE effects.
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Fig. 1. Effects of oral administration of
squalene for the 7 days before and 7 days
after the injection of 6-0HDA on DA, DOPAC,
and HVA levels in the mouse striatum. Data
are expressed as means + SEM of 6-8 mice
in each group. * p<0.05, compared with the
control (one-way ANOVA followed by
Scheffe’ s F test).
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Fig. 2

Fig. 2. Effects of oral administration of
squalane for the 7 days before and 7 days
after i.c.v. injection of 6-OHDA on DA,

DOPAC, and HVA levels in the mouse striatum.

Symbols are as described for Fig. 1.
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Fig. 3. Effects of oral administration
of squalene and squalane for 7 days on
TBARS levels in the mouse striatum.

Symbols are as described for Fig. 1.

Table 1. Activities of SOD, catalase, and GPx in the mouse striatum after administration of squalene or
squalane for one week

control SQLE salA
SoD 4736 £ 389 4655 * 226 4644 = 127
catalase 5499 £ 229 549.4 * 16.1 6050 + 29.7
GPx 209 *= 020 220 *= 0.08 218 *+ 016

Data (U/mg protein) are expressed as the mean + SEM. n=5-8.
Statistical significance was determined at the p<0.05 level using one-way ANOVA followed by Sheffe's
F test. No significant difference was observed.
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Table 2. C fatty acids i after ion of squalene or squalane for one week
control sale saa
Stearic Acid (C18:0) 7037 x 782 8209 * 1272 6567 + 871
Linolenic Acid (C18:20-3) 643 £ 76 780 % 97 619 * 46
126 = 15 195 = 27 158 + 22
15171 * 1848 19334 = 3058 15171 = 1830
553 * 55 507 * 66 27 + 23
1253 + 1392 15421 = 2279 11066 + 1402
0944 * 0069 0651 * 0026 0697 x 0027
Data (ng/mg igh ratio) are expr =58,
Differences were examined using ANOVA followed by Sheffe's F test (fatty acids)
d /5 U test (Linoleic Acid/Li Acid). 2:p<0.05
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Fig. 4. Time-dependent changes of the
levels of DA and its metabolites after 1,
2 and 4 weeks administration of L-DOPA
following one 6-OHDA icv injection. Data
are expressed as the mean + SEM of 7-8 mice
in each group. Data were compared with
those before 6-0HDA injection using
one-way ANOVA followed by Scheffe’ s F
test. p < 0.05.

DA

6-OHDA 4 SQE L-DOPA

SQE 6-OHDA DA

L-DOPA
SQE
DA
DOPAC, HVA
(Fig.5)
Dopamine

AN\

Fig. 5. The levels of DA and its metabolites
after 4 weeks administration of L-DOPA
and/or SQE following one 6-0HDA icv
injection. Data are expressed as the mean
+ SEM of 7-8 mice in each group. Data were
compared with each other using one-way
ANOVA followed by Scheffe' s F test. *p <
0.05.
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Table 3. Activity of SOD, catalase, and GPx in mouse striatum afer 4 weeks administration of SQE and/or L-DOPA following one 6-
OHDA icv injection.

Conral coHDA soe GOHDNSQE  GOMDAL-DOPA _ G-OHDASQEL-DOPA
188 1 1695 174 o1 %177 1842 095 1582 15 72 % 130

Caniase 52188 20419 B221e 10172 26107 207 % 165

e 9306 ssixs o si0%350 062 2600 s xam

Data (U/mg protein) are expressed as the mean  SEM. n = 6-7. Significance was determined as p < 0.05 using one-way ANOVA followed
by Schefle’s F test. No significant difference was observed.
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Table 4. Concentrations of total glutathione (GSH+GSSG), GSSG, total L-ascorbic acid, and oxidized L-ascorbic acid in mouse striatum
after 4 weeks administration of SQE and/or L-DOPA following one 6-OHDA icv injection.

— o SGi - OE  CONDALDOPA  GONDNSQELDOPA
GGG 07 % 0m 106 % 097 EER 122 = 035 s = 071 111 % 002
Gssa 020 % 006 0218 x 00s 0222 = 006 02 2 010 026 = 06 037 = 0
ToslLacobicdd 319 £ 012 316 £ 010 102 2 00 29 %017 258 = 009 27 = 009

Oxidized Lascorticsid 0125 £ 0.02 ol = 002 0128 = 001 0150 2 003 on21 = oo 007 = 002

Data (glutathione: nmol/mg protein; L-ascorbic acid: mg/g protein) are expressed as the mean % SEM. n = 6-7. Significance was
determined as p < 0.05 using one-way ANOVA followed by Scheffe’s F test. No significant difference was observed.
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Table 5. Concentrations of lipids in mouse striatum after 4 weeks administration of SQE and/or L-DOPA following one 6-OHDA icv
injection.

o so0tD; e Gy
orbA Soe COHDASQE GORDALDOPA GONDASQEL-DOPA
6% 034 s E0s7s [ETE 16 = 0a1 704 = 060 abed 760 £ 039 abed

2% 101 151 %281 01 = 904 10+ 17 21 = 389 215 = 503

M x 284 % 390 0= 130 30153 392 = s 248 = 579

200928 19 + 203 196 + 653 176 = 799 219 = 43 9 = 4

196 % 111 185+ 170 27 2 091 190% 139 194 £ 345 155 = 16

34
Archidonicacid 2642785 m 2250 mrin w152 25 = a8 217 = 369
i 692 135 wawr e 821 246 515 70 = 302

Data (cholesterol: pg/mg wet weight; fatty acids: ng/mg wet weight) are cxpressed as the mean % SEM. n = 5-8. Significance was
determined as p < 0.05 using one-way ANOVA followed by Scheffe’s F test. p < 0.05, as compared with a: control; b: 6-OHDA; ¢: SQE,
d: 6-OHDA/SQE. n = 6-8
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