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Abstract

The efficiency of an antioxidant supplement developed for humans was investigated in an aged dogs
with high plasma malondialdehyde (MDA) level. After administration of this antioxidant supplement
for 12 weeks, plasma MDA level in this dog decreased from 4.78 pmol L™" to 1.30 pmol L. On the
contrary, plasma superoxide dismutase (SOD) activity in this dog increased from 14.5 U mL™" to 30.6
U mL™". No marked changes in plasma glutathione peroxidase (GSHPx) activities were observed after
administration of the supplement for 12weeks. On the basis of changes in plasma parameters levels
before and after administration for 12 weeks, this antioxidant supplement is expected to prevent lipid

metabolic disorder at early stage by affecting lipid peroxide formation in aged dogs.
(Jpn. J. Prev. Vet. Med. 5 (2), 89-93, 2013)
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Abbreviations:
ALP alkaline phosphatase LDH
ALT alanine aminotransferase MDA
AST aspartate aminotransferase NEFA
BCS body condition score SOD
BUN blood urea nitrogen TC
CRE creatinine TG
GLU glucose TP
GSHP x  glutathione peroxidase

Introduction

In dogs, the occurrence of lipid metabolic disor-
ders, such as obesity and diabetes, has markedly in-
creased in recent years [1], and hyperlipidemia is
regarded as a common factor for obesity in animals
[2]. In aged dogs, even if they were clinically healthy,
plasma insulin, glucose, and triglyceride concentra-
tions were significantly influenced [3]. Plasma
malondialdehyde level, a lipid peroxide stress mark-
er, elevated accompanying with increases in plasma
total cholesterol, triglyceride, non-esterified fatty
acid, and insulin concentrations in obese dogs [4].

In humans, a correlation between plasma lipid
peroxide level and high prevalence of diabetes mel-
litus has been reported [5,6].To treat lipid metabolic
disorder, caused by excess lipid peroxides, a natural
and low-molecular weight antioxidant supplement
has been developed [7]. The aim of this study was to
investigate the effectiveness of the above antioxi-
dant supplement developed for humans in an aged

dog.
Materials and methods

Animals

One client-owned aged dog (toy poodle, female
(spayed), 15 years old, 4.15kg) was used to evaluate
the effectiveness of a natural and low-molecular
weight antioxidant supplement developed for hu-
mans (UCHIGAWA BIKEN, KURASHI TO KENK-
OU Inc., Tokyo). The degree of obesity in this dog

was assessed as body condition score 3 on the basis
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of the following five-point scale [1-5]: very thin [1],
underweight [2], ideal [3], over- weight [4], and
obese [5]. The animal seemed to be clinically healthy.
Antioxidant supplement

A natural, low-molecular weight antioxidant sup-
plement was developed by Niwa et al. The contents
of this supplement are as follows: soy beans, sesame,
wheat germ, rice bran, Hatomugi (Oriental barley),
Yuzu (Citrus junos), and Koji fungus. The Koji fun-
gus was mixed to brew soy beans. The soy beans,
wheat germ, rice bran, and Hatomugi were crushed
to form a powder and roasted at approximately 89 °C
by infrared rays at a wavelength of 4-14 pm and
emulsified in sesame oil obtained from sesame seeds.
The dog in this study was given 3g of the antioxidant
supplement with ordinary food twice a day.
Blood collection and plasma metabolite and enzyme
aclivities assays

Plasma metabolite and enzyme activities were ex-
amined before and after administration of the sup-
plement for 4 weeks, 8 weeks, and 12 weeks, respec-
tively. Blood samples from the dogs’ jugular veins
after overnight fasting (without any nutrients for >
8 h after the last meal) were collected in heparinized
tubes. Plasma was recovered by centrifugation at
4°C and stored at —25°C until use. Glucose (GLU),
triglycerides (TG), total cholesterol (TC), total pro-
tein (TP), blood urea nitrogen (BUN), creatinine
(CRE) concentrations and alanine aminotransferase
(ALT), aspartate aminotransferase (AST), lactate
dehydrogenase (LDH), and alkaline phosphatase

(ALP) activities were measured using an autoana-
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lyzer (JCA-BM2250, JEOL Ltd., Tokyo, Japan) with
manufacturer’s reagents. Non-esterified fatty acid
(NEFA) concentrations were measured using a com-
mercial kit (NEFA-C test, Wako Pure Chemical In-
dustries, Inc., Tokyo, Japan). In addition, plasma
MDA concentrations, glutathione peroxidase (GSH-
Px) and SOD activities were measured using com-

mercial kits (Northwest Life Science Specialties,
LLC, Vancouver).

Results and Discussion

Based upon our previously reported criteria for ca-
nine hyperlipidemia [8], the dog in this study was
not regarded as hyperlipidemia. However, plasma
MDA concentrations, which have been used as a li-
pid peroxide stress marker [9], were very high com-
pared to those before administration of the antioxi-
dant supplement inducing SOD activity to the dog.
After 12weeks of administration of the supplement,
a significant decrease in plasma MDA concentra-

tions (from 4.78 pmol L ™! to 1.30 pmol L™!) and an

increase in SOD activities (from 14.5 U mL~! to 30.6
U mL™) were observed as shown in Table 1. No sig-
nificant changes in plasma GSHPx activities were
observed after 12 weeks of the supplement adminis-
tration. On the basis of changes in plasma parame-
ters levels before and after 12 weeks of administra-
tion of the supplement, this antioxidant supplement
will be expected to have a marked effect against li-
pid peroxide stress, and this antioxidant supple-
ment may be effective to prevent early stages of lipid
metabolic disorder in dogs. In our previous study,
this supplement was administrated to 6 overweight
dogs and after 4 weeks of administration, we found
that plasma MDA concentrations decreased in 5/6
(83.3%) and plasma SOD activities increased in 3/6
dogs (50%), respectively [10].

SOD and GSHPx are enzymes that ameliorate
oxidation stress. If dogs are not affected by oxidative
stress, plasma SOD and GSHPx activitiesr are likely
to be below the detection limit. In this study, plasma

SOD activities may increase because of reaction to

Table 1 Changes in plasma biomarker levels before and after

administration of antioxidant supplement to an aged dog

Pre 4 weeks 8 weeks 12 weeks
Body weight (kg) 4.15 4.15 4.05 4.1
BCS 3 3 3 2.5
GLU (mgdL™") 95 97 84 83
TC (mgdL™") 226 213 275 218
TG (mgdL™) 129 99 101 62
NEFA (mEqL™") 048 0.53 0.24 0.52
MDA (umol L™") 478 2.09 2.19 1.30
TP (gdL™" 6.4 6.2 6.2 6.5
BUN (mgdL™) 26 24 31 32
CRE (mgdL™™) 1.2 1 1.3 1

AST auL™ 24 19 19 20
ALT auL™ 59 66 46 54
ALP quL™" 901 822 809 657
LDH uL™ 62 49 64 75
S0D (UmL™" 145 11.1 19.6 30.6
GSHPx  (mumL™") ND ND ND ND

ND: not detected (under detection limit)
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oxidative stress other than lipid peroxidation. Fur-
thermore, it seems that lipid peroxidation precedes
the increase in plasma TC, TG, and NEFA levels in
aged dogs.

Occurrence of lipid metabolic disorder in dogs may
increase with aging, and canine hyperlipidemia may
be complicated with pancreatitis, liver disease, ath-
erosclerosis, ocular disease, and seizures [11], There-
fore, it will be important to prevent hyperlipidemic
conditions as early as possible using this supple-

ment.
Acknowledgements

This study was partly supported by the Strategic
Research Base Development Program for Private
Universities from the Ministry of Education, Cul-
ture, Sports, Science and Technology of Japan
(MEXT), 2008-2012.

References
1. Mori, N,, Lee, P., Muranaka, S., Sagara, F., Takemitsu,
H., Nishiyama, Y., Yamamoto, 1., Yagishita, M., and T.
Arai, 2010. Predisposition for primary hyperlipidemia
in Miniature Schnauzers and Shetland sheepdogs as
compared to other canine breeds. Research in
Veterinary Science 88: 394-399
2. Mori, N., Lee, P., Kondo, K., Kido, T., Saito, T., and T.
Arai, 2011. Potential use of cholesterol lipoprotein
profile to confirm obesity status in dogs. Veterinary
Research Communications 35: 223-235
3. Mori, N., Kawasumi, K., Arai, T., 2012. Comparison of
the plasma insulin and adiponectin concentrations as

metabolic markers in clinically healthy dogs with

92

10.

11.

5(2), 2013

ageing. Journal of Animal and Veterinary Advances 11:
971-974

. Sasaki, Y., Kawasumi, K., Kashiwado, N., Sawamura, M.,

Fujiwara, M., Mori, N., Yamamoto, I., Arai, T., 2012.
Comparison of plasma metabolic parameters between
healthy and obese dogs. The Japanese Journal of
Preventive Veterinary Medicine 4: 51-55 (in Japanese

with English abstract)

. Sato, Y., Hotta, N., Sakamoto, N., Matsuoka, S., Ohishi,

N., Yagi, K., 1979. Lipid peroxide level in plasma of
diabetic patients. Biochemical Medicine 21: 104-107

. Nishigaki, 1., Hagihara, M,, Tsunekawa, H., Maseki, M.,

Yagi, K., 1981, Lipid peroxide levels of serum
lipoprotein fractions of diabetic patients. Biochemical

Medicine 25: 373-378

. Niwa, Y., Kanoh, T., Kasama, T., Negishi, M., 1988.

Activation of antioxidant activity in natural medical
products by heating, brewing and lipophilization. A new
drug delivery system. Drugs under Experimental and
Clinical Research 14: 361-372

. Kawasumi, K., Suzuki, T., Fujiwara, M., Mori, N.,

Yamamoto, I., Arai, T., 2012. New criteria of
hyperlipidemia with insulin resistance in dogs. Journal
of Animal and Veterinary Advances 11: 3950-3952

. de Zwart, L.L., Meerman, J.H., Commandeur, J.N.,

Vermeulen, N.P., 1999. Biomarkers of free radical
damage application in experimental animal and in
humans. Free Radical Biology & Medicine 26: 202-226
Muranaka, S., Kawasumi, K., Yamamoto, 1., Arai, T.,
2013. Application of antioxidants supplement activating
superoxide dismutase to dogs. CLINIC NOTE No.98:
102-105 (in Japanese)

Xenoulis, P.G., and Steiner, J.M., 2010, Lipid
metabolism and hyperlipidemia in dogs. Veterinary
Journal 183: 12-21




K. Kawasumi et al. : Effects of Antioxidant Supplement Inducing Superoxide Dismutase for an Aged Dog

A=IN—=FF YV FVZALZ —EEBADBILY T XV FOERNORR

s

3 )

WY MR ARG - A ARVEEA Y - LHEA S - MERHE
FEN 542 ° - BN ° - EREM T - % T ° - kB ° - FHmes

' AABREEMBIERE BMIERRE Y X -
R E B
* IR gt

v v NEYERE
5 Z 8 o EBHIRRE
S HABELE SRS BREAILREE

T RATBREE R

R RAE

(32442013411 H8 H /328 2013412 A 6 H)

MifFEF~va o7 LFe F (MDA) EERTERICNT 52 ABICHRB I hEHBLYTY 2 v FOFR)
HERAEL 7=o BHBRILY 7Y 2V b & 128BRS5H%, ZOROIME MDA liik 478 umol L™ 2 5
1.30pmol L MW L7z, —HZOROMMPER —/3—FF L FP AL X —¥ (SOD) #EHEIL 145U mL™*
25 306U mL NCRE o7z 12BMOBEICSOTEEI N EF A v _ALEFY ¥ —¥ (GSHP x) 1
HOZELWEIIRD Shixhr ok, 12 8AMOKREH%RICK Y 2 MEENEHE D, ZOHBRLYy 7Y £
Y MBERLIEEORICHBL, BRICBY 2IRERMESEEHICTHT L8 G Eh s,

(PHiEES 5 (2), 89-93, 2013)
F—a—FK: R, A-)—FFVFPRAZ—¥ (SOD), vy 7ALFL F (MDA)

BER : ALP
ALT
AST
BCS
BUN
CRE
GLU
GSH

TUAVKRRAT 7 Z—¥
TSIV FI) S VRATLT—¥
FANRGEVBRTII VI VAT T—¥
AF4avyF4vavRar
RREF
IVTFY
INa—2
Px ZINEFFU/RALLITFVI—F

LDH
MDA
NEFA
S0D
TC
TG
TP

FLBIN KRR
TUVYIVTATFE R

JEx 2 7 NGRS
A=I—F RV EVRAZ—Y
Bavziyu-—-n

WP AR P

BEA

*HH%E  E-mail @ kawasumi224@nvlu.ac.jp

93




