
NOTE  Theriogenology

Therapeutic effects of vitamin E supplementation in 4 dogs with poor semen quality 
and low superoxide dismutase activity in seminal plasma
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ABSTRACT.	 Four dogs with poor semen quality, low seminal plasma superoxide dismutase (SOD) activity and low blood plasma testosterone 
(T) levels were orally administered one vitamin E tablet containing 50 mg α-tocopheryl acetate per dog daily for 4 weeks. The mean 
values of semen quality were temporarily improved after the start of vitamin E treatment and the values of 4, and 5 weeks after that were 
significantly different from those before the treatment (P<0.05–0.001). The mean blood plasma T and seminal plasma SOD activity values 
slightly increased in the 4 dogs after the treatment. The results of the present study indicate that poor semen quality in dogs with low seminal 
plasma SOD can be improved by vitamin E treatment.
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Superoxide dismutase (SOD) is the main antioxidant en-
zyme in seminal plasma in humans [1] and dogs [3]. Semi-
nal plasma SOD is produced by the testis, epididymis and 
accessory reproductive organs [1, 4]. Low SOD activity in 
seminal plasma causes poor quality of ejaculated semen in 
humans [12] and dogs [7, 8].

Vitamin E is one of the major antioxidants in the body and 
has an important role in protecting many different organs 
against oxidative stress [10, 11]. It has been reported that 
supplemental vitamin E protects the testis from oxidative 
damage and improves semen quality in sheep [15], goats [6] 
and rabbits [2, 14]. In the present study, we investigated the 
efficacy of vitamin E supplementation as a means of treat-
ing poor semen quality in 4 dogs with low SOD activity 
(low-SOD dogs) in the seminal plasma. We evaluated semen 
quality, plasma testosterone (T) levels and seminal plasma 
SOD activity in the low-SOD dogs before and after vitamin 
E treatment.

The dogs supplemented with vitamin E were 2 beagles 
and 2 mongrels aged 3–7 years (body weight: 8–12 kg). The 
4 dogs had previously been diagnosed with poor semen qual-
ity based on examinations of semen collected three times at 
1-week intervals. Two beagles and 3 mongrels (3–6 years 
old and 7–12 kg body weight) with normal semen quality 
were used as controls. The normal semen quality was evalu-
ated according to a report on semen quality (total volume of 

semen (ml): 11.2 ± 4.2, total number of sperm (×106): 558.5 
± 72.4, actively motile sperm (%): 82.3 ± 9.1 and morpho-
logically abnormal sperm (%): 3.6 ± 1.5) in healthy beagles 
[8]. All of these dogs were cared for in our university and 
housed in pens with ample runs and were maintained accord-
ing to the guidelines of the Animal Care and Use Committee 
of the Nippon Veterinary and Life Science University.

The vitamin E used in this study was a tablet containing 
50 mg α-tocopheryl acetate (Juvela, Eisai Pharmaceutical 
Co., Tokyo, Japan) for humans. The administrated dose of 
vitamin E was decided according to a report on the treatment 
of vitamin E to dogs [5]. The low-SOD dogs were orally 
administered one tablet per dog daily for 4 weeks.

Semen specimens from the low-SOD dogs were collected 
once weekly from 2 weeks before to 10 weeks after the start 
of vitamin E supplementation by digital manipulation with-
out a teaser bitch. Semen collection from the 5 control dogs 
was performed 3 times at 1-week intervals. Each sample was 
examined for total semen volume, total number of sperm and 
percentages of actively motile sperm and morphologically 
abnormal sperm by previously described methods [9].

The sperm-rich fraction of the semen collected from the 
low-SOD dogs at 2-week intervals was used for measure-
ment of SOD activity. One semen sample was collected 
from each control dog. The specimens were centrifuged at 
1,500 × g for 20 min, and the supernatant was collected. 
The SOD activity in the supernatant was measured using an 
SOD Assay Kit (Trevigen, Gaithersburg, MD, U.S.A.) and a 
spectrophotometer (UV-160A, Shimadzu, Tokyo, Japan) at 
an absorbance of 550 nm.

Heparinized blood samples were collected from superfi-
cial leg veins of low-SOD dogs at 2-week intervals. Blood 
samples were collected at 4 different times during the day 
(09:00, 10:00, 15:00 and 18:00), because of diurnal fluctua-
tions in blood plasma T levels in dogs [13]. The plasma T 

*Correspondence to: Kawakami, E., Laboratory of Reproduction, 
Faculty of Veterinary Medicine, Nippon Veterinary and Life 
Science University, 1–7–1 Kyonan-cho, Musashino-shi, Tokyo 
180–8602, Japan. e-mail: kawakami@nvlu.ac.jp

©2015 The Japanese Society of Veterinary Science
This is an open-access article distributed under the terms of the Creative 
Commons Attribution Non-Commercial No Derivatives (by-nc-nd) 
License <http://creativecommons.org/licenses/by-nc-nd/3.0/>.

http://creativecommons.org/licenses/by-nc-nd/3.0/


E. KAWAKAMI, M. KOBAYASHI, T. HORI AND T. KANEDA1712

levels were measured with a Testosterone Enzyme-Immu-
noassay Kit (Cayman Chemical, Ann Arbor, MI, U.S.A.), 
which has a detection limit of 10 pg/ml.

All semen and endocrine data were averaged for each 
dog, and data are expressed as means ± standard error (SE). 
Differences between means were analyzed for statistical 
significance by the Student’s t-test.

The mean total semen volume, total number of sperm and 
percentage of actively motile sperm in semen ejaculated by 
the low-SOD dogs before the start of vitamin E supplemen-
tation were significantly lower than those of the control dogs 
(P<0.01, 0.05 and 0.001, respectively) (Table 1). The mean 
percentage of morphologically abnormal sperm (mainly 
sperm with bent or coiled tails) in the low-SOD dogs was 
significantly higher than that of the control dogs (P<0.05).

Both the mean blood plasma T level and the seminal 
plasma SOD activity in the low-SOD dogs before vitamin E 
supplementation were significantly lower than those of the 
control dogs (P<0.001) (Table 2).

The mean semen volume, sperm number and sperm motil-
ity increased temporarily between 3 and 7 weeks after the 
start of vitamin E supplementation and peaked 4 or 5 weeks 
after that. The peak values were significantly different from 
the mean values of week 0 just before the start of vitamin E 
treatment (P<0.05 or 0.001) (Fig. 1a–1c). The mean percent-
age of abnormal sperm slightly decreased between 3 and 8 
weeks after the start of vitamin E supplementation (Fig. 1d). 
As the results of improvement of semen quality in the low-
SOD dogs, there were no significant differences between 
the peak values of semen volume and sperm number of the 
low-SOD dogs and those mean values of the 5 control dogs. 
However, there were significant differences in the percent-
ages of actively motile sperm and morphologically abnormal 
sperm (P<0.05).

The mean blood plasma T levels slightly increased after 
the start of vitamin E treatment and peaked 6 weeks after 
that (Fig. 2). There was no significant difference between the 
peak value of the low-SOD dogs and the mean value of the 
5 control dogs.

The mean seminal plasma SOD activities after the start of 
vitamin E treatment also slightly increased compared with 
those of the control (Fig. 3). However, there was significant 
difference between the peak value of the low-SOD dogs and 
the mean value of the 5 control dogs (P<0.01).

The semen qualities of the 4 low-SOD dogs were tem-
porarily improved by the antioxidant effect of vitamin E 
supplementation for 4 weeks. Vitamin E has antioxidant 
effects [10, 11]. In this study, we hypothesized that poor se-
men quality in the 4 low-SOD dogs is the result of increased 

oxidative stress in the testes, epididymides, prostatic gland 
and seminal plasma. Although the percentage of morpholog-
ically abnormal sperm during vitamin E treatment was not 
markedly decreased, vitamin E treatment for longer periods 
may be necessary to induce lower percentages of abnormal 
sperm in the ejaculated semen.

We postulate that the temporary increase in the mean 
blood plasma T levels after the start of vitamin E treatment 
was caused by improvements in the function of Leydig cells 
in the testes of the 4 low-SOD dogs due to reduction of oxi-
dative stress after the vitamin E treatment. Furthermore, the 
increased plasma T levels could have induced the observed 
improvements in semen qualities. The small increase in the 
mean SOD activities in the seminal plasma collected after the 
start of vitamin E treatment also might have been induced by 
improvement of SOD production in the testes, epididymides 
and prostate of the low-SOD dogs due to vitamin E treat-
ment. Further studies are necessary to investigate the factors 
of low SOD activity in seminal plasma and the efficacy of 
longer-term vitamin E treatment on the poor semen quality 
in low-SOD dogs.
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a) P<0.001, compared with the control dogs.
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S.E.) percentages of actively motile sperm (c) and morphologically abnormal sperm (d) collected from 4 low SOD-
dogs weekly intervals from 2 weeks to 10 weeks after the start of vitamin E supplementation. ***P<0.001, **P<0.01 
and *P>0.05, compared with the values of 0 week.

Fig. 2.	 Changes in mean (± S.E.) T levels (ng/ml) in the periph-
eral blood plasma collected from 4 low SOD-dogs at 2 week 
intervals from 2 weeks to 10 weeks after the start of vitamin E 
supplementation.

Fig. 3.	 Changes in mean (± S.E.) SOD activities (unit/g protein) 
in the seminal plasma collected from 4 low SOD-dogs at 2 
week intervals from 2 weeks to 10 weeks after the start of 
vitamin E supplementation.
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