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ABSTRACT: The objective of this study was to investigate the effects of L-carnitine on growth performance, organ weight,
biochemical parameters of blood, heart and liver, and ascites susceptibility of broilers at different ages reared under a low-temperature
environment. A total of 420 1-d-old male Ross 308 broilers were randomly assigned to two dietary treatments with fifteen replicates of
fourteen broilers each. Treatment diets consisted of L-carnitine supplementation at levels of 0 and 100 mg/kg. At 11-d of age, low
temperature stress was used to increase ascites susceptibility. Blood, heart and liver samples were collected at different ages for analysis
of boichemical parameters. The results showed that, there was no significant difference in growth performance with L-carnitine
supplementation, but the mortality due to ascites was significantly decreased. Dietary L-carnitine supplementation significantly reduced
heart index (HI) and ascites heart index (AHI) on d 21, lung index (LUI) on d 35 and liver index (LI) on d 42. The broilers fed diets
containing L-carnitine had significantly lower red blood cell counts (RBC), hemoglobin (HGB) concentration and hematocrit (HCT) on
d 42. Dietary L-carnitine supplementation significantly reduced malondialdehyde (MDA) content of heart tissue on d 21 and 35, and
significantly increased total superoxide dismutase (T-SOD) and Glutathione peroxidase (GSH-Px) activity of the heart on d 21 and 42.
L-carnitine supplementation significantly reduced serum triglyceride (TG) content on d 28 and 35 and serum glucose (GLU) on d 35 and
42, and significantly increased serum total protein (TP) and globulin (GLO) content on d 42. L-carnitine supplementation significantly
enhanced liver succinodehydrogenase (SDH), malic dehydrogenase (MDH) and Na'-K*-ATPase activity on d 28, and tended to reduce
the lactic acid (LD) level of liver on d 35 (p = 0.06). L-carnitine supplementation significantly reduced serum uric acid (UA) content on
d 28, 35 and 42. Based on the current results, it can be concluded that dietary L-carnitine supplementation reduced organ index, red
blood cell counts and hematocrit, enhanced antioxidative capacity of the heart, enhanced liver enzymes activity involved in tricarboxylic
acid cycle, and reduced serum glucose and triglyceride. Therefore, it is suggested that L-carnitine can potentially reduce susceptibility
and mortality due to ascites. (Key Words: Antioxidant Enzyme, Ascites, Broiler, L-carnitine)

INTRODUCTION

Ascites syndrome is a serious metabolic disease and is
still a problem for the chicken industry in the various parts
of world. Although the incidence of this metabolic disorder
in well-managed flocks is very low, it causes important
economic losses to the poultry breeding industry (Maxwell
and Robertson, 1997). It is estimated that 5% of broilers
and 20% of roaster birds die of ascites (Balog, 2003), so it
is evident that the economic losses due to ascites are
significant. Genetic, physiological, environmental, and
management factors all seem to interact to produce a
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cascade of events that culminate in ascites syndrome
(Baghbanzadeh and Decuypere, 2008). Many reports on the
relationship between nutrition and ascites indicated that
dietary supplemented with nutrition regulatory agents such
as vitamin E (Bottje et al., 1997; Villar-Patino et al., 2002),
L-arginine (Lorenzoni et al., 2006; Tan et al., 2007), or L-
carnitine (Buyse et al., 2001; Geng et al., 2004) can reduce
the incidence of ascites.

The major metabolic role of L-carnitine appears to be
the transport of long-chain fatty acids into the mitochondria
for B-oxidation and energy production. It is generally
accepted that endogenous L-carnitine synthesis together
with its dietary intake should be sufficient for normal
function. However, in cases of increased metabolic rate (in
fasting-growth broilers and cold temperature) when energy
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demands are elevated, the availability of L-carnitine may
become a limiting factor for oxidative metabolism.
Olkowski et al. (2007) reported that the L-carnitine level of
heart in broilers with heart failure was lower than in normal
broilers. In these circumstances, additional exogenous
L-carnitine might prove beneficial.

It is reported that the elevated production of reactive
oxygen species in broilers prone to ascites may potentiate
the development of ascites or aggravate ascites as it occurs
(Enkvetchakul et al., 1993; Bottje and Wideman, 1995;
Arab et al., 2006). Previous studies in our laboratory
reported that diets supplemented with L-carnitine can
improve liver antioxidative capacity and reduced the
mortality due to ascites (Geng et al., 2004). These effects
might be attributed to its free radical scavenging properties.
Buyse et al. (2001) reported that L-carnitine
supplementation significantly reduced plasma glucose
concentrations on d 17, which suggested that liver energy
metabolic state was altered. Whether L-carnitine can reduce
the incidence of ascites by improving heart antioxidative
capacity or the liver energy metabolism state needs further
investigation.

Cold temperature can increase ascites susceptibility by
increasing both metabolic oxygen requirements and
pulmonary hypertension (Stolz et al., 1992). However, at
present, there is little information about the changes of
physiological parameters such as fasting blood glucose,
serum protein, triglyceride (Zhang et al., 2010; Kheiri et al.,
2011), heart antioxidative capacity and liver metabolic
enzymes activities of broilers grown under a low
temperature environment (Yersin et al., 1992; Biswas et al.,
1995; Diaz-Cruz et al., 1996).

Therefore, this study was conducted to investigate the
effects of dietary L-carnitine supplementation on growth
performance, biochemical parameters of blood, heart, and
liver tissue, and ascites susceptibility of broilers grown
under a low-temperature regime.

MATERIALS AND METHODS

Animal and diets

At 1 d of age, 420 male broiler chickens (Ross-308)
were randomly assigned to two dietary treatments, each
with fifteen replicates of 14 broilers. The initial body
weight was (50.22+0.69) g. Treatment consisted of feeding
starter (d 1 to 21) and grower (d 22 to 42) diets with 0 and
100 mg/kg L-carnitine (Table 1). Diets, in pellet form, were
formulated to meet or exceed all nutrient requirements
(NRC, 1994).

Animal management
Birds were reared in cages (2.4x0.6x0.6 m) with a
screen wired floor. The temperature in the house was 32 to
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Table 1. Composition of experimental diets

Item d1-21 d 22-42

Ingredient
Corn 50.44 59.40
Soybean meal (45%) 27.88 22.00
Corn gluten meal (58%) 12.00 11.03
Soybean oil 5.03 3.57
Dicalcium phosphate 1.89 1.42
Limestone 1.25 1.31
Salt 0.50 0.50
Mineral premix? 0.20 0.20
Vitamin premix” 0.03 0.02
Choline chloride (50%) 0.10 0.16
Aureomycin (15%) 0.10 0.10
Ethoxyquin (33%) 0.03 0.03
L-lysine 0.45 0.24
DL-methionine 0.10 0.02
Total 100.00 100.00

Nutrient composition
ME (Mcal/kg) 3.20 3.20
CP (%) 22.70 19.50
Ca (%) 0.98 0.88
Total phosphorus (%) 0.64 0.54
Available P (%) 0.45 0.35
Lysine (%) 1.25 1.00
Methionine (%) 0.50 0.38

# Supplied the following per kg complete diet: Cu, 8 mg; Zn, 75 mg; Fe,
80 mg; Mn, 100 mg; Se, 0.15 mg; I, 0.35 mg;

® Supplied the following (per kg complete diet): vitamin A, 12,500 1U;
vitamin Dj, 2,500 IU; vitamin E, 30 1U; vitamin K3, 2.65 mg; thiamine, 2
mg; riboflavin, 6 mg; vitamin Bj,, 0.025 mg; biotin, 0.0325 mg; folic
acid, 1.25 mg; pantothenic acid, 12 mg; niacin, 50 mg.

35°C in the first week, and was lowered by 1°C every other
day till 30°C on d 10. From d 11, all birds were exposed to
a temperature cycle of 17°C during the daytime and 14°C at
night in order to increase ascites susceptibility until the end
of the experiment (42 d). The broilers had free access to
feed and water with 23 h fluorescent illumination per day
throughout the trial period. The broilers were vaccinated
with ND-IB vaccine at 7 and 21 d age, and IBD vaccine at
14 and 28 d age.

All birds that died were examined to determine if the
cause was ascites. The following symptoms were used to
diagnosis ascites: i) right ventricle hypertrophy and cardiac
muscle laxation, ii) swollen and stiff liver, iii) and clear,
yellowish and colloid fluid appearance in the pericardium or
abdominal cavity (Baghbanzadeh et al., 2008).

The study protocol was approved and conducted in
accordance with the Animal Ethics Committee Guidelines
of China Agricultural University.

Sampling and measurement
Performance determination: On d 21 and 42, average
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Table 2. Effects of dietary L-carnitine supplementation on broiler growth performance and mortality®
L-carnitine ADG AFL ABW FCR Mortality
(ma/kg) (g bird™ d™) (g bird=d™) (g bird™) (%)_

D1to21 D22to42 D1lto2l D22to42 D21 D 42 D1to21 D1to42 Total Ascites
0 38.8 68.4 63.5 165%* 847 2,408 1.64 2.09 11.8% 10.2x
100 38.8 61.3 63.2 137 855 2,393 1.61 2.07 7.84 5.88
Pool SEM 0.23 2.44 0.57 5.51 3.28 37.1 0.01 0.04 151 1.42
p-value NS NS NS 0.006 NS NS NS NS 0.044 0.037

ADG = Average daily gain, AFI = Average feed intake, ABW = Average body weight, FCR = Feed conversation ratio (expressed as kg of feed: kg of

weight gain), SEM = Standard error of mean.

& Each value is the mean of 15 replicates of 14 birds each. NS = Not significant, * p<0.05 and ** p<0.01.

daily gain (ADG), average feed intake (AFI), average body
weight (ABW) and feed conversion ratio (feed intake:BW
gain, FCR) were determined on pen basis, and the mortality
due to ascites was calculated.

Blood parameters and blood biochemical parameters:
On d 21, 28, 35 and 42, one bird was randomly selected
from each pen, and body weight was weighted after 8 h of
feed deprivation. Whole blood samples were collected by
venipuncture into EDTA-K; anticoagulation tubes for
measuring red blood cell counts (RBC), hemoglobin (HGB),
hematocrit (HCT) (Sysmex KX-21N Automatic blood
analyzer, Japan). Another set of blood samples were
immediately collected into non-anticoagulant tubes to
obtain serum for fasting blood glucose (GLU), serum total
protein (TP), albumin (ALB), globulin (GLO), triglyceride
(TG), uric acid (UA) determination (Unicel DXC 800,
Beckman Coulter) (Wang et al., 2012).

Organ index and ascites heart index: After collecting
blood samples, the birds were killed by jugular bleeding.
Heart, lung, liver, right ventricle (RV) and total ventricle
(TV) were weighed to calculate liver index (L), lung index
(LU, heart index (HI) and ascites heart index (AHI). LI,
LUI, and HI were calculated as the (organ weight/body
weight)x100, and AHI was calculated as the (RV/TV)
(Julian et al., 1993).

Heart antioxidative capacity and liver energy metabolic
parameters: Heart and liver tissue were isolated and
immediately put into liquid nitrogen, then heart or liver
tissue were minced and homogenized (10%, wt/vol) in
physiological saline water at 4°C, then centrifuged at 3,500
g for 15 min at 4°C, and the supernatant was collected and
stored in -30°C for further analysis. Malonaldehyde (MDA)
content was determined with the method of thibabituric acid
(TBA). Total superoxide dismutase (T-SOD) activity,
glutathione peroxidase (GSH-Px) activity, and total
antioxidative capability (T-AOC) in heart tissue; hexokinase
(HK), succinodehydrogenase (SDH), malic dehydrogenase
(MDH), Na'-K*-ATPase activity and pyruvic acid (PD),
lactic acid (LD) concentration in liver tissue were measured
using a commercially available colorimetric diagnostic kit
(Nanjing jiancheng Bioengineering Institute, Nanjing,

China; Tan et al., 2010). The protein content of heart and
liver tissue were measured by Coomassie Brilliant Blue
G-250 reagent with bovine serum albumin as a standard.

Statistical analysis

Data were presented as Mean. The statistical analysis
was performed with SPSS 16.0 software for Windows.
Independent sample T-test was used and a probability level
of p<0.05 was considered statistically significant. The pen
average was used as the experimental unit. Mortality due to
ascites was calculated on pen basis and analyzed after
arcsin transformation.

RESULTS

The effects of L-carnitine on ABW, FCR and mortality
due to ascites are shown in Table 2. ADG of broilersond 1
to 21 and d 21 to 42, and AFl on d 1 to 21 were not
influenced by L-carnitine supplementation, but AFI on d 21
to 42 was significantly reduced by dietary L-carnitine
supplementation. Both ABW and FCR were not influenced
by L-carnitine supplementation in broilers during 0 to 3 wk
and 3 to 6 wk, but mortality due to ascites (especially
during wk 4 to wk 6) was significantly reduced.

As shown in Table 3, dietary L-carnitine
supplementation significantly decreased HI and AHI on d
21, LUl ond 35,and LI ond 35.

As shown in Table 3, the broilers fed with diets
supplemented with L-carnitine had significantly lower RBC,
HGB and HCT than those fed the control diet on d 42, and
tended to have lower HGB (p = 0.065) and HCT (p = 0.076)
on d 21. L-carnitine did not influence RBC, HGB and HCT
were not influenced by L-carnitine supplementation on d 28
and 35.

The results of heart antioxidative capacity are shown in
Table 4. Dietary L-carnitine supplementation significantly
reduced MDA concentration of heart tissue on d 21 and 35,
and significantly increased T-SOD and GSH-Px activity of
heart tissue on d 21 and 42.

The results of liver energy metabolic enzymes activity
are shown in Table 5. Liver hexokinase activity on d 28 was
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Table 3. Effects of dietary L-carnitine supplementation on broiler organ index and blood parameters?

L-carnitine

(ma/kg) LI (%) LUI (%) HI (%) AHI RBC (10%%/L)  HGB (g/L) HCT
D21
0 2.81 0.47 0.66%* 0.21%* 2.96 125 0.39
100 2.73 0.45 0.61 0.19 2.78 116 0.36
Pool SEM 0.034 0.009 0.009 0.004 0.055 2.51 0.007
p-value NS NS 0.013 0.003 NS 0.065 0.076
D28
0 2.62 0.21 0.59 0.21 2.62 111 0.35
100 2.67 0.22 0.60 0.22 2.64 115 0.36
Pool SEM 0.055 0.007 0.012 0.008 0.034 1.59 0.005
p-value NS NS NS NS NS NS NS
D35
0 2.62 0.55** 0.58 0.22 2.79 112 0.35
100 2.56 0.41 0.55 0.22 2.87 114 0.35
Pool SEM 0.032 0.023 0.011 0.003 0.037 1.48 0.004
p-value NS 0.000 NS NS NS NS NS
D 42
0 2.58** 0.19 0.53 0.25 3.00% 106** 0.40%*
100 2.25 0.21 0.53 0.25 2.79 95 0.35
Pool SEM 0.066 0.005 0.011 0.011 0.059 2.14 0.009
p-value 0.004 NS NS NS 0.050 0.001 0.001

LI = Liver index, LUI = Lung index, HI = Heart index, AHI = Ascites heart index, RBC = Red blood cells, HGB = Haemoglobin, and HCT = Hematocrit.
2 Each value is the mean of 15 replicate group of one bird each, and the same as Table 3 to 6.
NS = Not significant, * p<0.05 and ** p<0.01.

Table 4. Effects of dietary L-carnitine supplementation on heart antioxidative capacity

L-carnitine MDA GSH-Px T-SOD T-AOC
(mg/kg) nmol/mg protein U/mg protein U/mg protein U/mg protein
D21
0 0.89** 311 130 0.30
100 0.63 44 7% 156+ 0.35*
Pool SEM 0.046 2.98 5.79 0.012
p-value 0.001 0.011 0.019 0.041
D 28
0 0.77 38.7 120 0.32
100 0.68 38.2 133 0.38
Pool SEM 0.029 0.645 5.48 0.04
p-value NS NS NS NS
D35
0 0.88% 39.8 156 0.43
100 0.73 35.6 162 0.45
Pool SEM 0.02 0.59 3.06 0.05
p-value 0.046 NS NS NS
D 42
0 0.76 32.9 164 0.60
100 0.77 39.7x* 184 0.62
Pool SEM 0.021 1.24 4.21 0.05
p-value NS 0.032 0.047 NS

MDA = Malondialdehyde, GSH-Px = Glutathione peroxidase, T-SOD = Total superoxide dismutase, and T-AOC = Total antioxidant capacity.
NS = Not significant, * p<0.05 and ** p<0.01.
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Table 5. Effect of dietary L-carnitine supplementation on liver energy metabolic parameters

L-carnitine HK SDH MDH Na*-K*-ATPase PD LD
(mg/kg) U/mg protein U/mg protein U/mg protein  umolPi/mg protein/n  mmol/mg protein  mmol/mg protein
D21
0 29.7 2.66 135 2.05 0.018 0.48
100 31.9 3.12 12.9 2.86 0.013 0.45
Pool SEM 2.79 0.25 0.25 0.217 0.003 0.022
p-value NS NS NS 0.055 NS NS
D 28
0 29.9 3.83 125 2.43 0.007 0.43
100 39.8 5.75% 13.9% 2.81% 0.012 0.40
Pool SEM 3.13 0.53 0.38 0.043 0.002 0.015
p-value 0.071 0.016 0.050 0.041 NS NS
D35
0 27.1 2.66 11.3 2.52 0.007 0.54
100 36.3 3.24 12.0 2.97* 0.011 0.48
Pool SEM 231 0.25 0.33 0.447 0.001 0.022
p-value NS NS NS 0.044 NS 0.061
D 42
0 27.8 5.09 8.70 191 0.008 0.43
100 385 6.31 8.98 2.05 0.011 0.30
Pool SEM 3.64 0.76 0.30 0.072 0.001 0.038
p-value NS NS NS NS NS NS

HK = Hexokinase, SDH = Succinodehydrogenase, MDH = Malic dehydrogenase, PD = Pyruvic acid, and LD = Lactic acid.
NS = Not significant, * p<0.05.

numerically, but not significantly increased by L-carnitine concentration of LD of liver ond 35 (p = 0.061).

supplementation (p = 0.071). L-carnitine supplementation As shown in Table 6, L-carnitine supplementation
significantly enhanced the activity of liver SDH, MDH and significantly reduced serum TG concentration on d 28 and
Na*-K*-ATPase on d 35, and tended to decrease the 35, significantly reduced serum GLU concentration on d 35

Table 6. Effect of dietary L-carnitine supplementation on serum biochemical parameters

L-carnitine GLU TP ALB GLO TG UA
(mg/kg) mmol/L g/L g/L g/L mmol/L mg/L
D21
0 14.1 29.6 16.1 13.6 0.28 91.2
100 14.2 289 15.6 13.0 0.28 79.1
Pool SEM 0.099 0.442 0.161 0.345 0.007 3.15
p-value NS NS NS NS NS NS
D 28
0 13.7 30.6 17.1 13.7 0.47** 90.4%
100 135 30.3 16.9 134 0.25 71.9
Pool SEM 0.185 0.383 0.218 0.262 0.035 4.09
p-value NS NS NS NS 0.000 0.017
D35
0 14 3% 40.0 18.6 21.0 0.49% 67.5%x*
100 13.4 394 18.6 20.7 0.25 54.0
Pool SEM 0.144 0.409 0.124 0.303 0.055 2.70
p-value 0.000 NS NS NS 0.012 0.000
D 42
0 13.4%% 37.2 18.8 20.2 0.14 953+
100 12.4 41.5% 18.3 22.5% 0.14 68.3
Pool SEM 0.197 0.964 0.346 0.572 0.007 5.25
p-value 0.005 0.020 NS 0.042 NS 0.006

GLU = Glucose, TP = Total protein, ALB = Albumin, GLO = Globulins, TG = Triglyceride, UA = Uric acid.
NS = Not significant, * p<0.05 and ** p<0.01.
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and 42, and significantly increased serum TP and GLO
concentration on d 42. L-carnitine supplementation
significantly reduced serum UA concentration on d 28, 35
and 42.

DISCUSSION

Rabie et al. (1997) noticed improved growth rate, better
food efficiency in broilers supplemented with L-carnitine
supplementation. Khoshkhoo et al. (2006) found L-carnitine
could significantly improve body weight gain only in 35 to
49 d old, but no effect in earlier ages. Hossininezhad et al.
(2011) reported that feed conversion ratio was significantly
decreased in total period by dietary L-carnitine
supplementation. In contrast, Barker and Sell (1994),
Leibetseder (1995) and Kidd et al. (2009) failed to observe
any effects of L-carnitine supplementation on broiler
performance. Zhang et al. (2010) reported that addition of
ALC resulted in lower (linear effect, p<0.05) ADG and AFI.
The current study observed the effect of L-catnitine
supplementation on broiler performance was not significant.
However, this result does not mean that L-carnitine
supplementation cannot have beneficial effects in other
circumstances. Owen et al. (1996) reported differences in
dosage level of L-carnitine, and physiological status of the
animals may be responsible for the discrepancies between
published studies. In addition, it is generally assumed that
exogenous L-carnitine supplementation is only beneficial in
the case of metabolic burdens such as cold or exercise.
Geng et al. (2004) reported that dietary L-carnitine
supplementation can increase broiler ascites-resistance and
significantly reduce the mortality due to ascites. This study
also found that the mortality due to ascites was significantly
reduced by L-carnitine supplementation under a low
temperature environment.

The broilers with ascites had lower body weight, but
higher LUI, HI and AHI, which resulted in organs swelling
and right heart hypertrophy (Cawthon et al., 2001; Luger et
al., 2003; 0 zkan et al., 2006; Mohammadpour, 2007). Many
studies take AHI>0.27 to 0.30 as a method of judging right
ventricular hypertrophy and pulmonary hypertension that
may result in ascites occurrence (Zerehdaran et al., 2006).
This study found that dietary L-carnitine supplementation
significantly decreased HI and AHI on d 21, LUI on d 35,
and LI on d 42, which suggested that L-carnitine can reduce
organ index of broiler reared under a low-temperature
environment, thus increasing ascites-resistance.

Peroxidative damage and high oxidative stress caused
by free radicals are considered to play an important role in
the pathogenesis of ascites (Squires and Summers, 1993;
Bottje et al., 1995). As L-carnitine (ester) is known to have
free radical scavenging properties (Packer et al., 1991), it
might also contribute to a beneficial effect on ascites
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occurrence. Geng et al. (2004) reported that dietary
L-carnitine supplementation significantly increased liver
T-SOD activity, and decreased MDA level. The result of
present  study showed that dietary L-carnitine
supplementation significantly reduced MDA concentration
of heart on d 21 and 35, and significantly increased T-SOD
and GSH-Px activity of heart on d 21 and 42, and
significantly reduced the mortality due to ascites. Therefore,
L-carnitine might reinforce the antioxidant pool, protect
myocardial energy production, and, as a result, reduce the
incidence of ascites.

Buyse et al. (2001) reported L-carnitine
supplementation significantly reduced plasma glucose
concentration on d 17. The current result also indicated that
dietary L-carnitine supplementation significantly reduced
serum glucose level on d 35 and 42. Feller and Rudman
(1988) reported that L-carnitine can buffer the acetyl-
CoAJ/CoA ratio, thus preventing the negative feedback of
high acetyl-CoA level on PDH activity. As a consequence,
the breakdown of glucose can proceed, leading to enhanced
glucose utilization and hence lower plasma glucose level.
Buyse et al. (2001) reported that both a low-temperature
program and L-carnitine supplementation increased
circulating plasma triiodothyronine (T3) concentration,
which indicated an increased oxidative metabolism and,
hence, improved metabolic readiness. The current study
indicated that L-carnitine supplementation significantly
enhanced liver SDH, MDH and Na*-K*-ATPase activity on
d 28, which suggests L-carnitine can improve mitochondrial
function to produce more ATP for hepatocyte energy
supplies. Therefore, L-carnitine may enhance glucose
utilization and reduce serum glucose level through
buffering the acetyl-CoA/CoA ratio, increasing circulating
plasma T3 level, and enhancing mitochondrial enzyme
activity involved in tricarboxylic acid cycle.

Daneshyar et al. (2009) reported that fasting blood GLU
of cold-temperature treated birds at wk 4 and wk 6 was
greater (p<0.05) than normal-temperature treated birds,
which suggested that gluconeogenesis was increased in
ascites-susceptible chickens. Yersin et al. (1992) and
Enkvetchakul et al. (1993) observed a decrease of serum
albumin concentration with ascites. Biswas et al. (1995)
reported decreased serum protein in fast-growing chickens
experiencing ascites. It is suggested that deaminated amino
acids might contribute to the high rate of gluconeogenesis
found in hepatocytes of broilers with ascites. Kheiri et al.
(2011) reported that L-carnitine (60 mg/kg) significantly
increased blood GLU level, but 120 mg/kg significantly
decreased blood GLU level. The result of this study found
that dietary L-carnitine supplementation significantly
decreased blood GLU concentration on d 35 and 42,
significantly increased serum total protein and globulin on d
42, and significantly reduced serum UA content on d 28, 35
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and 42. This suggests that L-carnitine can increase glucose
oxidative metabolism, and decrease the rate of hepatic
gluconeogenesis.

Arslan et al. (2003) reported that L-carnitine had a trend
to decrease serum cholesterol and TG. Zhang et al. (2010)
reported that serum total cholesterol and TG level were
significantly decreased with increased acetyl-L-carnitine
(ALC) in diets. Kheiri et al. (2011) reported that L-carnitine
(60 mg/kg) significantly reduced TG, but increased serum
cholesterol level. The current study also indicated that
L-carnitine supplementation significantly reduced serum
TG on d 28 and 35, which is in accordance with the anti-
hyper-triglyceridaemic effect of L-carnitine in cachexia and
septic shock (Winter et al., 1995). However, Lien and
Horng (2001) and Khoshkhoo et al. (2006) found no
significant effects on serum cholesterol and TG level.
Therefore, dietary L-carnitine supplementation may
involved the regulation of energy production in liver tissue
during ascites developing by affecting lipid and glucose
metabolism.

CONCLUSION

In conclusion, dietary supplemented with L-carnitine
can reduce organ index, RBC and HCT to decrease ascites-
susceptibility. It can also enhance antioxidative ability of
the heart to protect myocardial cells from lipid peroxidation
damage and enhance the activity of liver SDH, MDH and
Na*-K*-ATPase to improve glucose oxidative metabolism.
Therefore, it is suggested that L-carnitine can serve as a
potential regulatory agent to reduce ascites susceptibility
and mortality.
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