Table 1.
Time course of water consumption in ACR-treated groups
(Experiment 1).

Water consumption (ml/animal/day)

Treatment Week 2 Week 3 Week 4 Week 5

ACR 65.5 £ 14.0° 453 £ 9.8 40.2 + 0.9 409 £ 7.9
ACR+ALA 57.2 + 18.7 39.3 + 4.0 39.6 + 8.4 364 £ 4.3
ACR+TP 52.5 =+ 3.0 43.8 + 3.8 404 = 7.1 33.9 + 5.7
ACR+DAS 73.7 + 4.1 494 = 0.2 459 £ 9.3 42.7 + 14.1
ACR+PEITC 64.5 £ 8.2 42.1 = 5.2 40.7 £+ 5.5 346 = 1.4
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Fig. 4.
Body weight changes during the experiment (Experiment 1).
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Table 2.

Time course of gait score changes (Experiment 1).

No. of animals with each grade (grade 1/grade 2/grade 3/grade 4)*

Treatment Week 2 Week 3 Week 4 Week 5
No. of animals examined 10 10 10
Control 10/0/0/0 10/0/0/0 10/0/0/0 10/0/0/0

ACR 10/0/0/0 4/6/0/0 0/2/6/2 0/0/2/8
ACR+ALA 10/0/0/0 9/1/0/0 " 2/5/3/0 " 0/2/6/2 "
ACR+TP 10/0/0/0 5/5/0/0 0/6/1/3 0/1/6/3 "
ACR+DAS 10/0/0/0 6/4/0/0 0/3/7/0 0/0/3/7
ACR+PEITC 10/0/0/0 5/5/0/0 0/4/6/0 0/1/4/5

2 The degree of abnormalities: Grade 1, normal gait: Grade 2. slightly abnormal (slight degrees of ataxia, hopping
gait, and foot splay): Grade 3, moderately abnormal (moderate degrees of ataxia, foot splay, and limb abduction):
Grade 4, severely affected (inability to support the body weight as well as foot splay).
##Significantly different from the ACR alone group (*p<0.05, #p<0.01).

Table 3.

Intakes of food and ACR, and final body and relative organ
weights (Experiment 1).

Relative organ weights (g/100g body weight)

Food intake ACR intake Body weight
Treatment (g/rat/day) (mg/kg/day) (g) Liver Testes Epididymides
Control 217 +0.7° 0 418.1 =%30.6 375 +0.36 0.77 =+0.06 0.24 =+0.02
ALA 21.9 +1.5 0 381.9 =+36.4 391 +0.19 0.84 +0.05 0.27 =+0.03
TP 240 +2.0 0 426.1 +17.0 3.80 020 0.74 +0.09 0.25 =+0.02
DAS 23.0 +0.5 0 414.6 =4=46.6 3.30 +0.26* 0.78 +0.15 0.26 =#0.03
PEITC 22,5 +0.8 0 409.1 =+24.7 3.77 029 0.79 +0.05 0.27 +0.02
ACR 197 =412 30.5 =104 342.8 +19.0** 3.75 £0.23 0.96 +0.09** 0.27 +0.02
ACR+ALA 20.2 +1.5 27.8 =+8.7 330.7 +35.3%* 395 +0.28 0.97 =+=0.11%* 028 =-0.04**
ACR+TP 212 3.0 26.1 +=7.2 355.8 +41.9%* 3.73 +0.19 0.86 +0.12 0.26 +0.03
ACR+DAS 21.5 +0.6 31.7 +11.9 367.3 +£34.7** 3.58 +0.22 0.89 +0.08* 0.28 +0.03*
ACRAPEITC 20.7 +=0.2 27.7 +10.7 3589 424.7** 3.67 +£0.27 0.91 +0.09** 0.28 +£0.02**
Mean=5D. ##*Significantly different from the untreated controls (*p<0.05, **p<0.01)
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Table 4.

Data for histopathological gréding of the lesions developed in the
peripheral nerves and gonads (Experiment 1).

Organ/histopathological change Control ACR ACR+ALA ACR+TP ACR+DAS  ACR+PEITC
No. of animals examined 10 10 10 10 10 10
Sciatic nerve (distal portion)
Axonal degeneration (£/+/+-+/+++) 10°(10/0/0/0)  1000/2/4/4)""  10(6/4/0/0)*  10(1/9/0/0) "  10(0/4/5/1)"  10(2/6/2/0)""
Trigeminal nerve
Chromatolysis of ganglion cells (/+/++) 0 1000/0/10)"  10¢0/0/10)"  10(0/1/9) 1000/1/9)"  10(0/0/10)"
Testis
Exfoliation of germ cells (&/+/++/+++) 1009/1/0/0)  1000/2/2/6)°  10(5/2/3/0)"  10(2/1/5/2)"  10(0/4/1/5)"  10(4/3/2/1) "
Epididymis
Cell debris in the epididymal duct (£/+/++)  10(10/0/0) 102/71)" 10(7/2/1) 10(6/3/1) 10(7/3/0)" 10(8/1/1)!

*Total number of animals with each finding. *#*Significantly different from the untreated controls (*p<0.05, **p<0.01).
##Sipnificantly different from the ACR alone group (*p<0.05, #p<0.01).

Table 5.

Data for morphometry of the lesions developed in the nervous
and gonadal systems (Experiment 1).

Organ/histopathological change Control ACR ACR+ALA ACR+TP ACR+DAS ACR+PEITC
No. of animals examined 10 10 10 10 10 10
Sciatic nerve (distal portion)
Density (/100 ym?) L51 £ .10~ 1.27 £ .178" 149 £ ¢ 19’ 1.46 £ 0.11 1.27 + 0.25 1.36 + 0,22
Degenerated axons (%) 115 £ ¢,397 5.62 £ 1,57 1.95 £ ¢.7¢ 2.55 £ 9,50 4.83 £ 139" 3.19 £ 901"

Myelinated axons, <3 m in diameter (%) 15.71 £ 2,72™ 28.37 £ 350"

Cerebellar cortex, molecular layer

SYP-immunoreactive aberrant dots ( /ym corte  1.10 £ ¢, 55 6.60 £ 164"

19.88 + 333

4.30 +1.74

2021 £ 326 18.17 £ 2,32"

19.71 £ 9 28"

5.53 + 2.50** 6.77 £ 2 36™ 6.85 £ 317"
Testis
Degenerated tubules (%) 0.27 + 9,127 1.36 + 9,70 0.47 % 927" 0.81 £ 0.32%* 1.09 % .67 0.54 % 0,35
2Mean == SD.

*#*Sionificantly different from the untreated controls (*p<0.05, **p<0.01).
##iSignificantly different from the ACR alone group (*p<0.05, #p<0.01).
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Fig. 5. Histopathological changes in the sciatic and trigeminal
nerves (Experiment 1).
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Fig. 6.
Immunoreactivity of synaptophysin and synapsin-1 in the
cerebellar molecular layer (Experiment 1).
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Fig. 7. Histopathological changes in the male gonadal system
(Experiment 1).
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Fig. 8.
Immunohistochemical staining of ¥ -glutamylcysteine
synthetase in the pontine tegmentum (Experiment 1).
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Table 6.

Summary of immunohistochemical staining results regarding
antioxidant systems in rats treated with ACR in combination with
antioxidants.

Control ACR ACR+ALA  ACR+TP ACR+DAS ACR+PEITC
No.of animals examined 5 5 5 5 5 5
Catalase
Cerebrum (-/+/+)
Neuron (cytoplasm) 5(5/0/0) 5(3/2/0) 5(2/3/0) 5(5/0/0y° 5(5/0/0) 5(1/1/3)
Cerebellum (-/%/+/4+)
Neuron® (cytoplasm) 5(2/3/0/0)  5(1/4/0/0)  S(O/0/0/5Y ™ 5(0/0/2/3Y ™ 5(0/3/2/0)  5(0/1/1/3)"
Pons, medulla oblongata (-/2/+)
Neuron (cytoplasm) 5(1/4/0) 5(3/1/1) 5(4/0/1) 5(2/0/3) 5(1/2/2) 5(1/1/3)
Trigeminal nerve (-/%/+)
Neuron (cytoplasm) 5(5/0/0) 5(5/0/0) 5(3/2/0) 5(4/1/0) 5(1/2/2y* 5017272
Gamma Glutamylcysteine Synthetase (GCS)
Cerebrum (-/+)
Neuron (cytoplasm), astrocyte (cyteplasm),
oligodendrocyte (nucleus) 5(3/2) 5(3/2) 5(2/3) 5(3/2) 5(3/2) 5(2/3)
Cerebellum (£/4/++)
Neuron® (cytoplasm) 5(0/5/0) 5(0/5/0) 5(0/1/4Y%* 5(1/4/0) 5(2/3/0) 5(2/3/0)
Pons, medulla oblongata (-/+)
Neuron (cytoplasm, nucleus) 5(0/5) 5(1/4) 5(0/5) 5(0/5) 5(1/4) 5(1/4)
Trigeminal nerve (-/+)
Neuron (cytoplasm, nucleus) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 4(0/4) 5(0/5)
Glutathione peroxidase (GPX)
Cerebrum ; cortex (-/2/+/++)
Neuron (membrane) 5(0/0/3/2) 5(1/0/0/4) 5(0/0/1/4) 5(0/0/4/1) 5(0/0/2/3) 5(0/1/3/1)
Cerebrum ; basal ganglion (+/+/++)
Neuron (cytoplasm) 5(0/4/1) 5(1/0/4) 5(0/1/4) 5(0/2/3) 5(2/3/0) 5(3/2/0)"*
Cerebellum ; dentate nucleus (/+/++/+++)
Neuren (cytoplasm, membrane) 5(0/5/0/0) 5(0/0/3/2Y°  5(0/1/2/3)*  5(2/2/1/0) 5(0/3/2/0) 5(2/3/0/0Y*
Pons (</&/+/++/+++)
Neuron (cytoplasm) 5(0/0/5/0/0)  4(0/0/0/1/3)"  4(0/2/1/1/0Y  4(1/3/1/0/0Y** 3(0/2/1/0/0)*  5(1/4/0/0/0) #*
Medulla oblongata (-/£/+/++/+++)
Neuron (cytoplasm) 5(0/5/0/0/0)  5(0/2/2/1/0)  5(0/1/0/3/1)  5(0/2/2/1/0)  5(4/1/0/0/0)  5(1/3/1/0/0)
Trigeminal nerve (-/%/+/++)
Neuron (cytoplasm) 5(0/5/0/0) 5(2/3/0/0) 5(4/0/1/0) 4(1/0/1/2) 5(2/1/2/0) 4(2/1/1/0)
Neuron (nucleus) 5(0/5/0/0) 5(2/3/0/0) 5(5/0/0/0)*S  4(4/0/0/0Y " 5(2/0/2/1) 4(0/3/1/0)
Non-selenium glutathione peroxidase (NSGP)
Cerebrum ; cortex (-/+/+/++)
astrocyte (cytoplasm, nucleus) 5(5/0/0/0) 5(0/0/4/1Y"  5(071/2/2)™%  5(0/2/2/1)%  5(0/2/1/2)™%  5(0/1/3/1)*
Cerebrum ; basal ganglion (/+/++)
astrocyte (nucleus) 5(5/0/0) 5(2/2/1) 5007273 50273y 50/2/3)% 5(1/2/2)
Cerebrum ; hippocampus (&/+/++)
astrocyte (cytoplasm, nucleus) 3(3/0/0/0) 4(0/0/4/0Y 5(1/172/1)° 5(0/2/3/0)*  4(0/2/2/0)%  5(0/2/3/0y"%
Cerebellum ; granular layer (£/+/++/+++)
astrocyte (nucleus) 5(3/2/0) 5(0/5/0) 5(1/2/2) 5007273 5(1/3/1) 5(2/211)
Cerebellum ; white matter (2/+/++/+++)
astrocyte (cytoplasm, nucleus) 5(1/4/0) 5(0/5/0) 5(1/1/3) 5(0/3/2) 5(1/4/0) 5(1/4/0)
Cerebellum ; dentate nucleus (+/+/++/+++)
astrocyte (cytoplasm, nucleus) 5(1/4/0) 5(0/3/2) 5(1/1/3) 5(0/3/2) 3(0/3/0) 5(0/3/2)
Pons (-/%/+/++/+++)
astrocyte (cytoplasm, nucleus) 5(1/4/0) 5(0/4/1) 5(0/3/2) 5(0/3/2) 5(1/4/0) 5(0/3/2)
Medulla oblongata (+/++)
astrocyte (cytoplasm, nucleus) 5(0/5/0) 5(0/3/2) 5(0/1/4y* 5(0/4/1) 5(3/2/0y* 5(1/3/1)
Trigeminal nerve (&/+/++)
satellite cell (cytoplasm, nucleus) 5(3/2/0) 5(2/2/1) 5(3/1/1) 4(0/3/1)° 4(2/2/0) 4(0/1/3)%

*Grade of change: *. minimal: +. slight: ++. moderate: +++. severe.

®Positive in Purkinge cells and dentate nucleus neurons.

“Positive in Purkinge cells.

®Positive in dentate nucleus neurons.

""Significantly different from the untreated controls (p <0.05, “p<0.01).

“#Significantly different from the ACR alone group (*p <0.05, ¥p <0.01).

$Significantly different from the corresponding chemical-alone group (*p<0.05, **p<0.01).
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Table 6, continued.

Control ACR ACR+ALA ACR+TP ACR+DAS ACR+PEITC
No.of animals examined 5 5 5 5 5 5
Heme Oxygenase (HO)-1
Cerebrum (~/A/+/A4+/+++)
Neuron {cytoplasm), astrocyte (cyloplasm).
oligodendrocyte (nucleus) 5(0/0/3/2/0) 5(0/1/0/4/0) S(1/1/172/0) 5(1/0/3/1/0) 5(0/1/2/2/0) 5(0/0/2/1/2)
Cerebellum (£/+/+++++)
Neuron® (cytoplasm), astrocyte (cytoplasmy).
oligodendrocyte (nucleus) 5(0/2/1/2) S(1/17211) 5(0/1/1/3) 5(0/2/3/0) 5(1/3/1/0) 5(0/1/212)
Pons, medulla oblongata (-/+)
Neuron (cytoplasm) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5)
Trigeminal nerve (-/+)
Neuron (cytoplasm) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5)
Cu/Zn Superoxide Dismutase (SOD)
Cerebrum (-/+)
Neuron (cytoplasm, nucleus), white matter 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5)
Cerebellum (F/+/+++++)
Neuron® (cytoplasm) 5(0/2/2/1) 5(0/2/1/2) 5(1/72/171) 5(0/1/2/2) 5(0/2/3/0) 5(0/0/3/2)
Pons, medulla oblongata (-/+)
Neuron (cytoplasm. nucleus) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5)
Trigeminal nerve (-/+)
Neuron (cytoplasm, nucleus) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5)
EC SOD
Cerebrum (-/+/++)
Neuron {cytoplasm) 5(1/0/4) 5(2/1/2) 5(1/2/12) 5(1/3/1) 5(2/0/3) 5(0/4/1)
Cerebellum (+/++/+++)
Neuron (cytoplasm) 5(1/2/2) 5(3/2/0) 5(2/3/0) S5(1/3/1) 5(3/2/0) 5(2/3/0)
Pons, meduila oblongata (-/+/++)
Neuron (cytoplasm) 5(0/4/1) 5(0/4/1) 5(0/5/0) 5(0/5/0) 5(0/5/0) 5(0/5/0)
Trigeminal nerve (-/+)
Neuron (cytoplasm) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5) 5(0/5)
Thioredoxin
Cerebrum (-/+/+)
Neuron (cytoplasm), astrocyte (cyteplasm),
oligodendrocyte (nucleus) 3(0/0/3) 4(0/2/2) 4(1/1/2) 2(0/1/1) 2(0/0/2) 2(0/1/1)
Cerebellum (+/+)
Neuron® (cytoplasm) 3(0/3) 4(0/4) 4(1/3) 2(0/2) 2(0/2) 2(0/2)
Pons, medulla oblongata (+/++)
Neuron (cytoplasm) 3(2/1) 4(3/1) 4(4/0) 2(2/0} 2(2/0) 201/1)
Trigeminal nerve (-/+)
Neuron (cytoplasm) 3(0/3) 3(0/3) 40/4)y 2(0/2) 2(0/2) 2(0/2)
Mn SOD
Cerebrum (~/+/++)
Neuron {cytoplasm), astrocyte (cyteplasm).
oligodendrocyte (nucleus) 2(2/0) 2(2/0) 4(3/1) 5(4/1) 5(3/2) 5(4/1)
Cerebellum (+/++/+++)
Neuron® (cytoplasm) 2(2/0) 2(2/0) 4(2/2) 5(5/0) 5(4/1) 5(3/2)
Pons, medulla oblongata (-/+)
Neuron (cytoplasm) 2(0/2) 2(0/2) 4(1/3) 5(0/5) 5(0/5) 5(0/5)
Trigeminal nerve (-/+)
Neuron (cytoplasm) 2(0/2) 2(0/2) 4(1/3) 5(1/4) 5(0/5) 5(0/5)
iNOS/NOS
Cerebrum (-/+)
Neuron (cytoplasm) 1(0/1) 1(0/1) 1(0/1) 1(0/1) 1(0/1) 1(0/1)
Cerebellum (-/+)
Neuron* (cytoplasm) 1{0/1) 1(0/1) 1(0/1) 1(0/1) 1(0/1) 1(0/1)
Pons, medulla oblongata (-/+)
Neuron (cytoplasm) 1(0/1) 1(0/1) 1(0/1) 1(0/1) 1(0/1) 1(0/1)
Trigeminal nerve (-/+)
Neuron (cytoplasm) 1(0/1) 10/ 1(0/1) 1O/ 1{0/1) 1(0/1)

"Grade of change: £. minimal: +. slight: ++. moderate: +++. severe.
"Positive in Purkinge cells and dentate nucleus neurons.

“Positive in Purkinge cells.
“Positive in dentate nucleus neurons.

“*Significantly different from the untreated controls {'p<0.05, “p<0.01).
“*Significantly different from the ACR alone group ('p<0.05, “p<0.01).
$$SSipnificantly different from the corresponding chemical-alone group ($p<0.05. *p<0.01).
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Fig. 9.

Western blot analysis of oxidative stress-related molecu_lés
in the liver and testis (Experiment 1).
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Table 7.
Western blotting data of oxidative stress-related molecules

in the liver (Experiment 1).

HO-1 Cw/Zn SOD GCS CAT TRX CYP2E!
No.of animals examined 3 3 3 3 3 3
Group Treatment

1 Control 1.00 + 0.80 1.00 + 0.28 1.00 £ 0.54 1.00 = 0.67 1.00 + 0.00° 1.00 £ 042
2 ALA 1.58 + 0.31° 096 + 0.77° 1.08 £ 0.64" 0.66 = 0.38 0.85 + 0.83 2.05 = 1.69
3 TP 1.14 £ 098 144 £ 0.19 0.64 £+ 0.43 1.21 + 1.30 036 = 0.16 1.05 + 0.23
4 DAS 0.52 + 0.41 1.50 + 0.44 0.55 + 0.41 090 + 144 0.55 + 022 0.16 + 0.23
5 PEITC 094 + 0.83 1.58 + 0.07 0.55 + 0.18 0.79 £ 1.30 0.36 £ 015 025 + 031°
6 ACR 045 + 0.35 096 = 0.23 0.61 & 0.11 0.62 £+ 1.18 0.49 + 0.27 020 = 027
7 ACR+ALA 1.00 £ 0.89 1.02 + 0.20 0.70 = 0.09 097 £ 0.72 0.72 + 0.14 043 + 0.53
8 ACR+TP 0.60 = 0.48 0.93 + 0.33 0.80 = 0.28 097 + 0.83 1.22 + 0.53 0.43 + 021
9 ACR+DAS 0.22 £ 033" 0.94 = 0.25 0.99 + 0.73 095 + 1.22 1.81 + 1.53 0.29 + 007
10 ACR+PEITC 0.44 + 045 1.07 + 0.26 095 + 0.38 0.86 = 1.01 1.43 + 0.81 0.03 + 004"

Table 8.
Western blotting data of oxidative stress-related molecules

in the testis (Experiment 1).

HO-1 Cu/Zn SOD GCS CAT
No.of animals examined 3 3 3 3
Group Treatment

I Control 1.00 + 0.64. 1.00 + 0.14 1.00 + 0.09 1.00 £ 0.84
2 ALA 0.96 + 1.08 1.48 + 0.41 0.94 + 0.12 149 = 0.92
3 TP 096 + 1.15 1.39 + 0.38 0.75 + 0.12" 1.12 £ 0.75
4 DAS 092 + 1.22 1.23 + 0.49 0.62 + 0.24 0.32 £+ 0.66
5 PEITC 0.85 + 1.01 1.14 + 0.47 0.63 + 0.14° 0.49 + 0.78
6 ACR 0.95 + 0.74 091 = 041 0.83 + 0.09 045 £ 0.62
7 ACR+ALA 1.00 + 0.72 0.79 + 0.40 0.84 + 0.15 0.43 + 0.67°
8 ACR+TP 1.03 £ 1.02 0.74 + 0.21 0.93 + 0.33 0.78 £ 1.01
9 ACR+DAS 0.92 + 0.70 0.72 £ 0.32 0.94 + 0.14 0.66 + 1.68
10 ACR+PEITC 0.81 + 041 0.66 + 0.20 1.00 + 001" 0.68 + 0.89

Note. Mean+S.D.
“n=2

*Significantly different from the untreated controls (p<0.05 by Student's t-test).
*Significantly different from the ACR alone group (p<0.05 by Student's t-lest).
¥Significantly different from the corresponding chemical-alone group ( »<0.05 by Student's t-test).
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Table 9.
Time course of water consumption in ACR-treated groups
(Experiment 2).

Water consumption (ml/animal/day)
Treatment Week 2 Week 3 Week 4 Week 5

ACR 30.8 £1.6° 383 =+1.2 31.1 *+1.5 24.8 +2.7
ACR+Sodium alginate 32.9 =+6.8 36.7 5.6 294 +4.9 21.7 *=1.1
ACR+Glucomannan 30.6 *+5.7 33.8 +9.6 265 +2.4 224 +1.1

Body weight (g)

ACR+Fibersol 28.7 +1.3 35.2 +7.1 30.2 +2.7 24.1 2.2
ACRA+Chitin 295 +2.9 41.0 *6.3 315 434 25.0 +1.1
ACR+Chlorophyllin 32.8 +2.8 37.6 +3.6 31.6 3.0 258 *+1.4
“Mean=®SD.
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Fig. 10.

Body weight changes during the experiment (Experiment 2).
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Table 10.

Time course of gait score changes (Experiment 2).

No. of animals with each grade (grade 1/grade 2/grade 3/grade 4)*

Week 2 Week 3 Week 4 Week 5
No. of animals examined 10 10 10 10

Control 10/0/0/0 10/0/0/0 10/0/0/0 10/0/0/0
ACR 10/0/0/0 2/8/0/0 0/5/4/1 0/0/4/6
ACR+Sodium alginate 10/0/0/0 2/8/0/0 0/6/3/1 0/0/4/6
ACR+Glucomannan 10/0/0/0 0/10/0/0 0/0/10/0 0/0/4/6
ACR+Fibersol 10/0/0/0 0/10/0/0 0/0/9/1 0/0/0/10
ACR+Chitin 10/0/0/0 0/9/1/0 0/2/6/2 0/0/3/7
ACR+Chlorophyllin 10/0/0/0 1/9/0/0 0/2/8/0 0/0/2/8

aThe degree of abnormalities: Grade 1, normal gait; Grade 2. slightly abnormal (slight degrees of ataxia, hopping gait,

and foot splay): Grade 3. moderately abnormal (moderate degrees of ataxia, foot splay, and limb abduction): Grade 4.
severely affected (inability to support the body weight as well as foot splay).

Table 11.

Intakes of food and ACR, and final body and relative organ
weights (Experiment 2).

Food intake ACR intake Body weight Relative organ weights (g/100g body weight)
Treatment (g/rat/day)  (mg/kg/day) (g Liver Testes Epididymides
Control 234 B.5° 0 363.9 +25.6 3.75 +0.13  0.88 +0.06 0.27 +0.02
Sodium alginate 24.2 3.7 0 349.3 £29.2 3.91 4027 0.89 +0.07 0.28 +0.02
Glucomannan 24.7 3.0 0 378.5 224 3.98 +0.14 091 +0.09 0.28 +0.03
Fibersol 227 84 0 361.4 130.6 3.68 £0.32 0.74 £0.28 0.25 +0.08
Chitin 21.6 H.9 0 347.5 +25.2 3.65 +0.13  0.91 +0.09 0.28 +0.02
Chlorophylin 243 8.7 0 389.4 *+17.6 3.45 +0.06 0.84 =0.09 0.26 +0.01
ACR 18.8 H.3** 192 4.7  307.6 A32.5%* 3.69 +0.28 1.03 £0.13** 0.27 +0.04
ACR+Sodium alginate 18.9 :H.4* 179 454 2856 £32.5%% 3.64 +0.17 1.06 +0.08** 0.28 -+0.03
ACR+Glucomannan 18.6 H.0* 172 .7 2953 +17.3** 3.74 +0.20 1.05 +0.07** 0.29 =0.02
ACR+Fibersol 18.8 H.4* 184 4.0  312.2 229.6** 3.60 +0.25 0.99 =0.11* 0.27 +0.04
ACR+Chitin 213 8.9 17.9 4.8  308.8 +£31.6** 3.61 +=0.31 1.01 30.14%  0.28 +0.04
ACR+Chlorophyllin 21.0 H.6 211 4.0 307.8 £35.1%*% 3.58 +0.23 0.98 +0.10 0.28 +0.03

aMean=SD. *-**Significantly different from the untreated controls (¥p<0.05, **p<0.01)
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Table 12. Data for histopathological grading of the lesions
developed in the peripheral nerves and gonads (Experiment 2).

ACR ACR ACR ACR ACR
Control ACR R . . .
Organ/histopathological change +Sodium +GM +Fibersol +Chitin +Chlorophyllin
alginate
No. of animals examined 10 10 10 10 10 10 10
Sciatic nerve (distal portion)
Axonal degeneration (z/+/++/4++) 10 2(10/0/0/0) 10(0/1/4/5)=x 10(0/1/3/6)+* 10(0/1/4/8)x% 10(0/0/4/6)++ 10(0/0/6/4y:+ 10(0/1/4/5)%s
Trigeminal nerve
Chromatolysis of ganglion cells (Z=/+/++) 0 10(0/0/10) =+  10(0/3/Ty+=  10(0/2/8)xx  10(0/3/7)++  10(0/3/7)x+  10(0/1/9)%+

Testis

Exfoliation of germ cells (== /+/4++/+++) 10(10/0/0/0)  10(0/1/5/4)++ 10(0/2/7/1 )% 10(0/3/6/1)++ 10(0/0/4/6)+% 10(0/2/3/5)+ 10(0/3/5/2)+*
Epididymis

Cell debris in the epididymal duct (Z/+/4++) 10(10/0/0) 10(0/72/8)yx+  10(0/4/6)+=  10(0/4/6)+=  10(0/2/8)+%  10(0/3/7)*+  10(0/4/6)%*

“Total number of animals with each finding. ***Significantly different from the untreated controls (*p<0.05, *p<(.01).

Table 13. Data for morphometry of the lesions developed in the
nervous and gonadal systems (Experiment 2).

ACR
; ] K ACR ACR ACR ACR
Organ/histopathological change Control ACR +Sodium . . .
+GM +Fibersol +Chitin  +ChlorophyHin
alginate
No. of animals examined 10 10 10 10 10 10 10
Sciatic nerve (distal portion)
Density (/100 p 1112) 17628 15102 1.7 0.2 1.6 8.1 1.8 .1 1.746.2 1743
Degenerated axons (%) 1.840.6 67H.2* 58420 8.2 B.A%* 7.9 42.01%%  8342.6%% 7.2H.6**

Myelinated axons, <3um in diameter (%) 119228 21140 %* 198 42.4%% 189 B.4% 215 432%% 18.5:42.8%% 22.4-8.4 *

Testis
Degenerated tubules (%) 0340.2 2849 [.84.6 43 H.6% 34 40" 2740.6%% 2.8H.5
No. of animals examined 5 5 5 5 5 5 5

Cerebellar cortex, molecular layer

Synaptophysin-immunoreactive dots 0.130.0 50304 49H.0™ 5109 59-H3" 5549 56467
{ /mm cortex)

"Mean=£SD. **#*Significantly different from the untreated controls (*p<0.03, *#p<0.01).
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=+ Gignificantly different from the untreated controls (*p<0.05, **p<0.01).
##  Significantly different from the ACR alone group (#p<0.05, #p<0.01).
sss Significantly different from the ACR+ALA group (sp<0.05, ssp<0.01).
Fig. 11.

Body weight changes during the experiment (Experiment 3).
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Table 14.

Time course of water consumption in ACR-treated groups

(Experiment 3).
Water consumption (ml/animal/day)

Group Treatment Week 1-2 Week 2-3 Week 3-4 Week 4-5
2 ACR 38.6 + 0.8 42.5 + 0.7 36.8 + 1.9 304 + 44
3 ACR+ALA 409 + 4.2 434 + 0.1 382 + 7.5 293 + 4.4
4 ACR+PEITC 473 + 46 57.4 + 0.1" 48.0 + 2.3 41.0 + 0.9
5 ACR+TP 45.0 + 3.5 48.4 + 0.4 437 £ 9.1 39.7 + 3.8
6 ACR+ALA+PEITC 442 + 6.8 497 + 2.3" 432 + 6.6 42,1 + 4.9°
7 ACR+ALA+TP 450 + 5.2 59.4 + 3.0" 47.1 + 3.8 434 + 03"

Note. Mean£SD.

" MSignificantly different from the ACR alone group (»p<0.05, #p<0.01).
S Significantly different from the ACR+ALA group ¢p<0.05, ¥p<0.01).

Table 15.

Time course of change in gait scores for ACR-treated rats with
and without antioxidants (Experiment 3).

No. of animals with each grade (grade 1/grade 2/grade 3/grade 4)°"

Week 2 Week 3 Week 4 Week 5
No. of animals examined 8 8 8 8
Control 8/0/0/0 8/0/0/0 8/0/0/0 8/0/0/0
ACR 8/0/0/0 5/3/0/0 0/2/3/3 0/0/2/6
ACR+ALA 8/0/0/0 7/1/0/0 0/7/0/1° 0/1/5/2"
ACRAPEITC 8/0/0/0 6/2/0/0 0/5/1/2 0/0/2/6
ACR+TP 8/0/0/0 5/3/0/0 0/4/3/1 0/0/4/4
ACR+ALA+PEITC 8/0/0/0 7/1/0/0 0/7/1/0" 0/2/5/1*
ACR+ALA+TP 8/0/0/0 7/1/0/0 0/6/2/0" 0/0/5/3

*The degree of abnormalities: Grade 1, normal gait; Grade 2, slightly abnormal gait with slight degrees of ataxia,
hopping gait, and foot splay; Grade 3, moderately abnormal gait with moderate degrees of axia, foot splay, and

limb abduction; Grade 4, severely affected gait, including inability to support the body weight as well as foot splay.
! "Significantly different from the ACR alone group (p<0.05, #p<0.01).

* Significantly different from the ACR+PEITC group ( p<0.05, p<0.01).
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Table 16.

Intakes of food and ACR, and final body and relative organ
weights (Experiment 3).

No. of animals Food intake ACR intake

Body weight

Relative organ weights (g/100g body weight)

Group Treatment R - -

examined (g/rat/day) (mg/kg/day) (g) Liver Testes Epididymis
I Control 8 24825 0 410.5+348  3.91+£021 0.80+008  0.26+0.04
2 ACR 8 205+2.2 22.8+45 35092797 3.92+021 0.94£006"  026+0.02
3 ACR+ALA 8 17.7£2.0” 26355 304119177 4032022 1.11£0.10™" 028 +0.02
4 ACR+PEITC 8 206+1.1 305+59 34734338 380024 093+£007  0.26£002
5 ACR+TP 8 22721 264439 3609+2517 368%0.18 0.94+0.08"  023+0.02
6  ACR+ALA+PEITC 8 222+12 269+3.6 3563+2807" 3951028 0.86+0.09% 0251002
7 ACR+ALA+TP 8 24.6+24" 305+54 340823647 393035 093+007% 024 +0.03°

Note. Mean£SD.

* *#*Sjignificantly different from the untreated controls (*p<0.05, *¥»<0.01).
" Significantly different from the ACR alone group (*p<0.05, ¥p<0.01).
*¥Gionificantly different from the ACR+ALA group (*p<0.05, ¥*p<0.01).

Table 17.

Effects of combined treatment of antioxidants on ACR-induced
histopathological changes in nervous and male gonadal systems
- Data for histopathological grading and morphometry

(Experiment 3).

. . ) ACR ACR ACR ACR ACR
Organ/histopathological change Control ACR TALA +PEITC +TP FALALPEITC FALASTP
No.of animals examined 8 8 8 8 8 8 8

Sciatic nerve {distal portion)

Axonal degeneration

(/1) 8/0/0/0 0/1/1/6 0/6/2/0" 07340 ™" 0/1/512" 2/5/1/0" 2/5/110"*

Densitv { /100 um? ) 2202 23+03 2202 2002 22+£03 22+02 23+03

Degenerated axons (%) 20%09 74+20"  20£15% s50£21""  44£14™ 28+ 10" 282077

Myelinated axons < 3 pm in

diameter (%) 158+£46  243£387  163x32"  173x50"  165x27"  200%36 18.7 £5.6"
Trigeminal nerve

Chromatolysis of ganglion cells

(i) 8/0/0/0 0/013/5 0/0/4/4™ 0/0/3/5™ 0/0/2/6™ 0/0/5/3" 0/0/4/4”
Testis

Exfoliation of germ cells .

(/A 8/0/0/0 0/2/214" of6/2/0"* 0/3/3/2 0/0/6/2" 440/0"*% 25/1/0"H

Degenerated tubules (%) 0.4 %02 21067 09+02" 1405  17+047  06+£03" 09 £03"
Epididymis

Cell debris in the epidiymal duct .

(& H+) 8/0/0 17413 43/1 34n” 213/3" 4311 340"
Cerebellar cortex, molecular layer

Synaptophysin-immunoreactive .

dots ( /mm cortex) 0.1 £0.1 50 +3.8 26+1.0"™ 36107 3.0 £ 0.6 25+ 18" 31 +1.0"

Note. Grade of change: £, minimal; +. slight; ++, moderate; +++, severe.

*# #%Significantly different from the untreated controls (*p<0.05, **p<0.01).

* ¥Significantly different from the ACR alone group ("p<0.05. "p<0.01).
*335ignificantly different from the ACR+ALA group (*p<0.05, ¥p<0.01).

Significantly different from the ACR+PEITC group ( p<0.05, p<0.01).

5 HSignificantly different from the ACR+TP group ( §5<0.05. Hp<O,O| ).
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