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Abstract: This study was conducted to determine the effects of two (500 and 1000 mg kg ) different1

concentrations s of L-ascorbic acid (LAA on sperm viability in male grass carp (Ctenopharyngodon idellu).
Results showed improved sperm quality. 1000 mg kg  LAA supplemented diet had positive effects on sperm1

quality  parameters  such  as sperm concentration, spermatocrit, sperm motility and fertilizing capacity.
However, supplementation with 500 mg kg LAA induced non significant increases in sperm motility as1

compared to the control group. It was concluded that L ascorbic acid improved sperm viability of male grass
carp (Ctenopharyngodon idellus).
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INTRODUCTION acid like other vertebrate due to lack of active

Nutrients like, fatty acids, amino acids, minerals and in ascorbic  acid   synthesis   pathway   [18].   Therefore,
vitamins have clear affects on growth as well as LAS  requirements  of  fish  should  be  provided  with
reproduction in fish. Also, several other factors such as diet.  On  the  other  hand,  this ingredient is very labile
environmental   conditions   and   genetic   factors  were and  thus  readily  destroyed in the manufacturing
reported to affect gamete quality in fish [1,2]. L-Ascorbic process, especially in extruded feeds. Therefore, it is not
acid (LAA)  is  a  one of the micro nutrient elements, usually added to multivitamin premixes for fish feeds.
which plays an important role in all living fish [3]. Various coated forms of LAA, such as ethyl cellulose or
Although nutritional requirements of fish were previously fat coated products, have  been  used  to  increase
reported for breeding purposes, requirements of essential retention  of  the  vitamin in fish feeds. Nevertheless,
nutrient elements such as LAA were not studied in male approximately 50 % of the supplemental ascorbic acid is
brood fish. There are many studies about growing destroyed during the manufacture of feeds [19]. So,
requirement of LAA in salmonid fish [4,9]. Ascorbic acid additional LAA acid should be supplemented to
requirements of fish showed variation in respect of fish commercial  feed  to  ensure  an  adequate concentration
physiology and their development stage; larval stage or of this vitamin. This study aimed to  evaluate  the  effects
gonad  development,  [10]. Also LAS plays a critical role of dietary  supplementation with L-ascorbic acid on
on  gamete  quality of fish like other vertebrates [11]. sperm quality of 1  to 2  years old male grass carp
Long-term feeding, using diets deficient in LAA resulted (Ctenopharyngodon idellus) up to spawning period
in decreased sperm concentration, poor motility and (April - July). 
fertilizing ability and increased sperm lipid peroxidation
[12,15]. In rainbow trout, LAS concentration was higher in MATERIAL AND METHODS
seminal plasma (30-60 ppm) than blood plasma (1-10 ppm).
These explain the important of ascorbic acid as an Fish: Sixty adult male grass carp (Ctenopharyngodon
antioxidant in male gonad [12]. Antioxidants such as idellus) with age of, 1 - 2  year and initial weight ranged
ascorbic acid protect germ cells against DNA damage and from 3.200 to 4.200 gm were used in this study. Trials were
oxidation of seminal plasma proteins with reactive oxygen performed in Abbassa hatchery Abbassa, Sharkia, Egypt.
radicals [16,17]. Teleost fish cannot synthesis ascorbic Fish were divided into three groups:

gulconolactone  oxidase,  which  is  the  terminal  enzyme

+ +

+ +
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Table 1: The Composition of l diets used in the experiment

Groups

-----------------------------------------------------------------

Dry matter basis Diets Control group Group 1 (500) Group 2 (1000)

Crude Protein (%) 48.6 48.6 48.6

Crude Fat 16.4 16.4 16.4

Ash 12.0 12.0 12.0

Humidity (%) 10.0 10.0 10.0

Energy (kcal/kg) 3800 3800 3800

L-ascorbic acid

supplementation No L-ascorbic

(mg kg ) acid added 500 10001

The  control  group  with  no  addition  of  LAA  in
the diet.
LAA  group received dietary supplementation with1

LAA(500 mg kg )1

LAA  group received dietary supplementation with2

LAA ( 1000 mg kg ).1

Fish were stocked in rectangular concrete ponds
(5x2x1 m dimension) in spring (April 2002) and were ad
libitum fed with a 6 mm commercial feed pellets (Table 1),
twice a day until the spawning season. L-ascorbic acid
from Al- Jomhoria company.

Experimental  Diets  and  Addition  of  Ascorbic  Acid:
The  feed  was  weighed and LAA was added at dose of
500 or 1000 mg kg  dry feed and mixed properly and1

water was sprayed to these mixtures in order to  absorb
the water-soluble ascorbic acid. This procedure was
repeated before each meal and the feed was presented to
experimental fish immediately. Approximate biochemical
components of LAA supplemented diet and control feeds
were analyzed in the Central Laboratory of Aquaculture
Research.

Collection of Sperm: Ten male fish were selected
randomly  from  each  group  and  all  milt  were stripped
in a graduated dry and cool glass vials. Before stripping,
anal  region  of fish were cleaned by dry towel for
avoiding urea and faces contamination. All sperm
manipulations were performed on ice. Semen sampled for
quality estimate was used within 6-8 hrs after stripping.
Spermatozoa concentration was estimated  as  fallows:
25µl milt was diluted with artificial seminal plasma (ASP)
(1.6  mM CaCl2,  120  mM  NaCl, 30 mM KCl, 1 mM
MgCl2, 10 mM NaHCO3, pH 8) and counted using
Thomas counting chamber at 400x magnification as
described by Konuk [20].

Measurement of Sperm Quality: Sperm concentration
measurements were done three times for each sample.
Micro haematocrit tubes (75 mm length, 1.2 internal
diameters) were used for determination of spermatocrit.
The 3 replicated tubes for each sample were filled up with
milt and one side of each tube was covered with glass
putty and plaster. They were centrifuged at 2600 RPM for
30 min and measured using haematocrit ruler. Sperm was
diluted using ASP at ratio of 1:100. 10µl diluted semen was
put in bovine serum albumin (BSA) coated microscope
slide. The percent motility of each sperm sample was
estimated using light microscopy at 400x magnification
immediately  after addition of 20µl of farm water used as
an activating solution. During spermatozoa activation,
immotile sperm cells (ISC) were counted and when the
activation gets stopped, whole sperm cells (WSC) were
counted per microscopic area by naked eyes and motile
sperm cells (MC) were calculated as MC=WSC-ISC.
Motility was determined as the percentage of sperm
actively moving forward according to that formula:
motility % (M) = MC / WSC x 100. To determine duration
of  motility,  10µl  diluted  semen  was  activated  under
100-x magnification. The time interval that is beginning
from 5 hrs after activation of sperms until all sperms get
stopped, was recorded as motility duration. In order to
determine fertilizing capacity of sperm, the eggs were
stripped into large plastic bowl and mixed from three
female broods fed with no vitamin-supplemented diet.
Stripped eggs were obtained from the female using
standard stripping procedure. Sampled eggs were initially
placed in a large bowl and the ovarian fluid was allowed
to  drip  away.  The  eggs  were  weighed  and  divided
into aliquots of 500 and placed in polyethylene cups.
Semen (1 ml from each male) were added to the cups,
gently  swirled  for  1  min  and  then  allowed to stand for
5 min to allow fertilization. After this process, clean
rearing water was added into eggs and left for 30 min.
Then fertilized eggs were transferred to incubation trays.
The incubation tray was kept in total darkness during the
initial 14- d post-fertilization period. As an indicator of
reproductive success, embryological development was
assessed on day 16 by measuring the percentage of eyed
eggs in each incubation tray. All fertilization trials were
done in twice for each sperm sample and accepted mean
of those samples results.

Statistical  Analysis:  Statistical  analyses  were  carried
out using SPSS Version 10.0 software. Analysis of
variance and a least significant difference (LDS) multiple
comparisons   test   were   done    for   determination   of
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Table 2: Effect  of  dietary  supplementation  with  L-ascorbic acid (LAA)
on sperm quality parameters (Mean+SE)

Control group Group 1 Group 2

Fructose mg % 120.33±3.83 256.55±3.98 285.14±2.78c b a

Milt volume for 2.44±1.18 2.98±0.88 2.84±1.11a a a

one striping (ml) 
Spermatozoa concentration 9.375x109 12.38x109 12.45x109
(cell ml-1) ±0.33x106 ±0.34x106 ±0.35x106a a a

Spermatocrit (%) 21.21±1.31 24.76±0.95 27.58±0.98c b a

Sperm Motility duration (Sec.) 36.14±1.15 40.24±1.16 38.59±0.75c a b

Sperm Motility (%) 83.25±1.33 89.22±1.55 92.42±1.27c b a

Fertilization ability of sperm 79.36±1.74 82.55±1.21 86.82±1.15c b a

Means with the different letter differs at P<0.05

significant differences between groups. Significant
differences between groups were tested at the 95%
confidence limit.

RESULTS

Sperm  quality  parameters  obtained  from  the
control as  well as experimental groups were given in
Table 2. Fructose concentration averaged 120.33±3.83 mg
% in the control group and it increased (P<0.05) with
supplementation  with  LAA.  Milt volume ranged from
2.44±1.18 to 2.98±0.88 ml with no significant difference
among  the  3  groups, but it showed some improvement
in in  the  group fed on L-ascorbic acid supplemented
diet. Sperm concentration ranged from 9.375 -to 12.45 x109

cell  ml .  Spermatocrit  values   averaged   21.21±1.31%1

in the control group and it increased with LAA-
supplementation, Motility duration averaged 36.14±1.15s
in the control group with significant changes due to
supplementation  The  sperm  motility   rate  in   the
control  group  and  increased due to supplementation
was 83.25±1.33At the eyed stage, mean survival rate of
ova was 82.55±1.21% in group LAA -, 86.82±1.15% in1

group LAA  and 79.36±1.74% in the control group with2

significant differences among groups (P<0.05). 

DISCUSSION

The present study showed that additional L-ascorbic
acid is essential for male grass carp (Ctenopharyngodon hand,[14] reported that when the seminal plasma LAA
idellus) brood stock, whereas it has positive effects only
on sperm quality in such as fructose concentration, milt
volume, sperm concentration, motility and spermatocrit
values.

Male  grass  carp  re  given  diet contains  1000  and
500  mg  kg   LAA  for  3  months  showed  the best1

sperm concentration as  compared  to  the  control  group.

Although the mechanism of LAA effects on sperm
number in animals is not clear, many studies reported
positive  effect  of  LAA  on sperm concentration in
human and animals. It was found that LAA concentration
in trout seminal plasma is directly affected by dietary
supply of LAA and by the spawning season. LAA
deficiency significantly reduced the sperm concentration
in rainbow trout [21]. Also, it was reported that LAA
supplementation  in  human  caused  significant  increase
in sperm count and sperm volume [10]. Concentration of
LAA as well as LAA - vitamin E combination increased
sperm  concentration  and total sperm output in male
rabbit [22]. The lack of LAA supplementation in Guiana
pigs diet and humans was associated with reduced sperm
count [23,24].

High spermatocrit values were found in LAA
experiment groups than that in the control group. The
highest spermatocrit value was detected in LAA
supplemented groups. On the other hand, spermatocrit
value of LAA 1000 was higher than LAA 500 A direct
relationship  between  sperm  density  and  spermatocrit
of fish sperm has been established in coho salmon,
Oncorhynchus kisutch [25], Atlantic salmon, Salmo salar
[26] and Atlantic halibut, Hippoglossus hippoglossus [27]
Rainbow Trout [28].

Motility of sperms increased with LAA
supplementation. However the sperms motility of LAA
1000 was significantly higher than that of 500 groups
differ. Motility duration of LAA supplemented groups
were  higher  than the control group (P>0.05). It is
expected that percentage of motility and motility duration
of LAA groups become higher than control, because
LAA protects sperm cells from oxidative damage of free
radicals. The antioxidant function of LAA provides a
protection for the sperm cells by reducing the risk of lipid
peroxidation and LAA deficiency reduces both sperm
concentration and motility and consequently the fertility
[12]. Effect of dietary LAA on motility and fertilizing
ability of rainbow trout sperm was assayed by Ciereszko
and Dabrowski [11], who concluded that sperm obtained
from male fed with 870 mg kg  LAA showed higher1

motility than non supplemented group. On the other

concentration decreased sperm quality is negatively
influenced in rainbow trout. 

Male  grass  carp  given  diets  supplemented  with
1000 mg kg  LAA had higher fertilizing ability than the1

dose of 500 mg kg-1 group and the fertilizing ability of
LAA  1000  was  significant  when  compared   to  LAA
500 and the control group. Eyed embryo found in higher
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percent in groups fed with 500 mg kg  LAA In this 7. Johnston, W.L., E. MacDonald and  J.W.  Hilton,1

respect, [11] reported that higher fertilizing ability in
rainbow trout milt was obtained in group supplemented
with 870 mg kg  LAA after 14 days of storage. Results of1

this study showed that additional LAA supplementation
was  useful  for  improving  sperm quality of rainbow
trout. The antioxidant capacity of LAA effects sperm
concentration, motility and fertilizing ability positively.
Protective role of LAA on male germ cells are known, but
later researches may be design to explain how LAA
increase sperm concentration in male grass carp
(Ctenopharyngodon idellus). Generally L-ascorbic acid
increase the maturation of germ cell which lead to increase
milt quality such as sperm concentration, motility,
duration and fertility. In conclusion The antioxidant
capacity of L-ascorbic acid effects sperm concentration,
motility and fertilizing ability positively.
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