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ABSTRACT

The current study investigated the effects of methionine and lysine
amino acids deficiency on freshwater fish on growth performances
and different immunological parameters. A total number of 120
healthy fishes were divided into 4 groups each group subdivided into
3 sub group that distributed in 3 aquaria 10 fishes per each aquarium
. The first group was fed on lysine deficient feed group, the second
group was fed on methionine deficient feed group, the third group was
jed on methionine and lysine deficient jeed group, the fourth group fed
on a basal diet as control formulated according nrc (1984) for fish
recommendation.

The results concerning growth performance demonstrated that the
deficiency of methionine and lysine causes decreasing of body weight,
body weight gain and feed conversion raiio than the control group .

The results of blood revealed that, the lymphocytes, monocytes,
basophiles and eosinophiles percentages decreased severely in
deficiency of methionine and lysine followed by methionine only but
the deficiency of lysine not affected severely on lymphocyte .

The results of serum glutamic oxalacetic transaminase (sgot) and
serum glutamic pyruvic transaminase (sgpt) showed increase in their
levels than control group .

The level of total protein, albumin and albumin / globulin ration
showed a higher level in control group. Meanwhile, the lower level
observed in the groups fed on methionine and lysine deficiency .

369



Saad T. T. & Saker, O. A

INTRODULCTION

In recent years, the need for an increase in the world’s food supply
is generally acknowledged. The serious shortage of animal proteins,
manifested by the poor health condition of people in many regions of the
world, together with the relative high price of animal proteins created a
great demand towards fish, which provides protein of high digestibility
and nutritive value. (Haggag and Saad, 2006).

The surplus addition of lysine and methionine in the fish diet
improve feed intake, feed conversion ratio, body weight growth, body
weight gain, yield and immunity of the fish against different fish
diseases (Eduardo et al., 2009).

Therefore, the present work was designed to investigate the effects
of methionine and Iysine amino acids deficiency on freshwater fish
production and immunity through study the effect of methionine and

lysine on immunity and growth performances.
MATERJALS AND METHODS

2. 1. Experimental Fish:

A total number of 120 (42 £ 1 g) healthy fishes Oreochromis
niloticus, were obtained from private fish farm. The fish were in good
healthy conditions without any clinical manifestation . Fish were
transported a live in plastic bags containing water enriched by air (2/3) to
the Department of Poultry and Fish Disease laboratory, Faculty of
Veterinary Medicine, Alexandria University, Egypt.
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2. 2. Experimental feeding program and design :

Fish were fed on 4 manually prepared experimental fish diets (table,
1) as follow, (1) basal diet (NRC, 1984) , (2) metionine deficient diet,
(3)lysine deficient diet, and (4) methionine with lysine deficient diet. The
diets was daily provided at 3% of body weight ( Eurell ez al.,1978). The
daily_ amount of food was offered on two concessions over the day ( 9 AM
and 12 PM).

Table (1): Ingredient composition (%) of the basal diet

Diets calculated chemical

Dicts physical composition % .
composition

Ingredients Nutrients
Moy 1 @ )] @
I
Yellow corn 29.93 § 30.00 {] 29.00 | 29.40 ME Ca I'Kg 3037 || 3020 || 2946 || 2940
Wheat bran 12.00 § 12.00 § 20.00 §} 20.00 Crude protein 30.44 | 30.21 || 2946 || 29.03
SBOM (44%) |[ 30.00 {| 30.00 J| 20.00 | 20.00 Lysine 1.43 141 1.07 1.07
Vegetable oil 5004 500 4 400 Y 400 Methionine 090 | 0.56 ) 0.93 0.55

Fish meal (72%) || 5.00 §| 5.00 || 3.50 J| 3.50 || Methionine + Cystine J] 1.37 1.01 1.39 0.9%

Glotin 15.00 || 15.00 | 20.50 || 20.50 Calcium 034 § 034 | 028 | 028

Di Ca PHO4 022 | 0.22 || 0.22 || 022 || Available phosphorus §| 020 § 0.20 gy 0.20 J| 020

Limestone 0.08 | 0.08 || 0.08 || 0.08 Sodium 083 I 083 082 § 082

Lysine 0.11 § 0.08 [{] Chlorine 1.29 1.29 1.28 1.28

Methionine 036 || 0.00 || 0.40 || 0.00

Minerat Mix 0.15 ) 0.15 || 0.15 ] 0.15

¥itamin Mix 015 ff 0.i5 || 0.15 | 0.15

Binder 200 ) 232 |f 200 J 200

*Chemical composition was calculated according to NRC, 1984 tables of nutrient contents of feedstuffs.
**Vitamin mix and mineral mix were prepared according to Jaouncy and Ross (1982)
***Binders: Sodium carboxyl methyl celtulose (high viscosity) according to Shian et al. (1988).
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Table (2): Experimental Design

Groups No. of fish [ Total no. of fish
10
Lysine deficient feed group 10
— 10
10
Methionine deficient feed group 10
10 120

Methionine + Lysine deficient feed group :g
10
10

Control fed on ration complete in methionine and lysine 10 .

10 .

2.3. Experimental parameters :

2.3.1. Effect of lysine and methionine deficiency on growth perform-

ances of O. niloticus :

During the experiment the fish were weighed weekly and the body

weight gain, feed intake, feed conversion ratio was calculated (table, 3):

Amount of feed intake (g) /Fish / period

Feed conversion ratio =
Body weight gain (g) /Fish / period

2.3.2. Hematological examination :

1) Fresh blood samples were collected weekly from caudal blood vessels
from both treated and control fish ):

Serum samples separated to determine:

a. Biochemical parameters: serum glutamic oxalacetic transaminase
(SGOT) and serum glutamic pyruvic transaminase (SGPT) according
to Reitman and Frankle (1957), total protein (Doumas et al.,1981),
Albumin (Reinhold (1953) and globulin was determined by subtract
the total serum albumin from total serum protein according to

{Coles, 1974).
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h, Citrated blood for measuring (white blood cells counts, differential
leucocytic count, Phagocytic activity and Phagocytic index)
according to (Lied et al., 1975).

White blood cells, Red blood cells count, Blood hemoglobin and
Packed cell volume (PCV %) PCV were determined according to
(Stoskopf, 1993) where Red blood cell (RBCs) and white blood cell
(WBCs) were counted by haemocytometer . Differential leucocytic count
Blood film was taken and prepared according the method described by
Schaim (1986). Phagocytic activity was determined according to
(kawahara et al, 1991).

2.4. Statistical analysis:

The data of hematological and biochemical examinations of exposed
fish were statistically analyzed using t-test, Duncan-test after ANOVA and
simple correlation according to SAS (1987) to examine the significant
effect of the main variables on the studied parameters. After that the results
presented in the form of figures according to Harvard graphics 4 computer

program.

RESULTS AND DISCUSSION

The results of growth performance: body weight, body weight
gain, feed intake and feed conversion ratio (table 3) showed a
significant differences among different weeks and different treatments of
methionine and lysine supplement . The higher body weight showed in
control group compared to deficient methionine and lysine fed group.
Also, the methionine deficiency affected negatively on body weight,

body weight gain and feed conversion than the lysine deficiency. This
Kafielsheikh Vet. Med. J. Vol. 9 No. 1 (2011)
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results may be attributed to the methionine and lysine improvement of
the feed utilization, body weight, body weight gain and feed conversion.
This results agree with those of (Ren et al. (2006); Valentincic e? al.
(2000) ;, Hrbek and Meyer (2003); Rolen et al. (2003); Rollia et al.
(2003) ; Eduardo et al.( 2609) and Liebert (2009) who indicated that the
addition of lysine and methionine in the fish diet improve the body
weight, body weight gain, and feed conversion. The addition of the
lysine and methionine in the fish diet improved feed intake, feed
conversion ratio, body weight, body weight gain, yield and immunity of
the fish against different fish diseases (Rollin et al., 2003; Velez ef al.,
2005; Eduardo et al., 2009 and Liebert, 2009). And also addition of
methionine and lysine in the fish diet improved the immunity of fish
against the different diseases so it will improve the body weight and
body weight gain with improvement of feed conversion and utilization
(Caprio and Byrd,1984; Nordrum et al., 2000; Velez et al., 2005; Lee et
al.,2007 and Eduardo et al., 2009). -

The amount of feed intake results showed that, the amount of feed
intake not differ among different treated groups as it calculated on the
base of 3 % from the body weight of fish this results agreed with those of
(Saad, 2002) who reported that the amount of feed intake fed to fish
differ according to the fish weight, species and diseases incidence and

prevalence but commonly reached to about 3 % of the fish body weight.

The résults of hematological studies (table 4) indicated that the
lymphocytes, monocytes, basophiles and eosinophils percentages

decreased severely in deficiency of methionine and lysine followed by
Kafrelsheikh Vet. Med. J. Vol. 9 No. 1 (2011)
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methionine only but the deficiency of lysine not affected severely on
lymphocyte , but its effect on monocyte and basophiles is severely than
the methionine deficiency. And the deficiency of Lysine and methionine
only or with each other causes severe deficiency of lymphocyte,
monocyte, basophiles and eposinophils but the control group of higher
percentage than the deficiency of methionine and lysine alone or mixed
with each other, and these results become very clear when we reach
toward the end of the experiment. The results of WBCs, RBCs and
PCV % count indicated that the total WBCs count decreased severely
in deficiency of lysine and methionine, followed by lysine deficiency
and all of them lower than the control group which have a higher

WBCs count.

This results may be attributed to the deficiency of methionine
and/or lysine causes degradation of the lymphoid tissue in the fish that
causes decrease of the blood cells. This results agreed with those of
(Fasuyl and Aletor, 2005) where they concluded that in the deficiency of
lysine and/or methionine the lymphoid organs and tissues weights might
be degenerated that decreased cellular humeral synthesis from lymphoid
tissues and organs. Also, Ali (2006) observed that, deficiency of
methionine and lysine causes decrease of all the blood parameters
examined, the red blood cell count and mean cell volume showed
significant decrease than the control. Other hematological values were
lower than that of the normal values. The RBCs and WBCs counts
-showed lower than the control, also, Chaiyapoom et al. (2006) noticed

that, hematocrit value, Hb % were lower than the control with deficiency
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of methionine and/or lysine. Meanwhile, the level of phagocytic activity
(PA) and phagocytic index (PI) showed sever decrease in deficiency of
methionine and lysine, followed by lysine deficient group then the
methionine deficient group and all of them lower than that of the control
group.

The significant (P< 0.01) decrease PA and PI of methionine and/or
lysine deficiency may be attributed to the destructive effect of their
deficiency on liver, kidney, spleen and other haemopiotic organs , so it
causes leucocytpenia and decrease the phagocytic activity and phagocytic
index. This results may suggest a stress effect of methionine and lysine
deficiency on fish which leads to increased level of serum cortisol. The
increase of cortisol level may lead in turn to suppression of phagocytosis
process. This suppression may be mediated directly via the corticosteroid
receptors on macrophages or indirectly through the enhanced production of
certain factors by the macrophages themselves which suppress the
secretion of other macrophage products. The suppressive effect of
corticoids is due to enhanced production of certain factors by the
macrophages themselves (e.g. a-2 macroglobulin) which suppress other

macrophage products. (Brunt and Austin, 2005).

Biochemical analysis (table 5) showed that the serum enzymatic
examinations GOT and GPT concentration indicated higher level in the
groups fed methionine and lysine deficient diet followed by methionine
deficient group, then by lysine deficient group and the lower level of
GOT and GPT observed in control group. The significant increase of

GOT and GPT enzymes in lysine and /or methionine deficiency may
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reflect myccardial and hepatic dcgencration that leading to extensive
liberation of the enzymes into blood circulation (Saad, 2002 and Licbert,
2009) and this due to the lysine and methionine responsible for the

healthy condition of liver and heart (A/i, 2006 and Zhan et al., 2006) .

The level of total protein, albumin and albumin / globulin ration
showed a higher level in control group. Meanwhile the lower level
observed in the groups fed on methionine and lysine deficient diet,
followed by lysine deficient diet and the most lower level observed in the
group fed on lysine and methionine deficient diet. Meanwhile the
globulin level showed higher value in the group deficient in methionine
and lysine, followed by methionine deficient group and lysine deficient
group and the lower level observed in the control group. Al (2006}
observed that, deficiency of methionine and lysine causes the values of
serum and liver total protein, albumin and globulin were lower, than, the

control and noticed that hematocrit value.

These results proved by Nadia et al. (2004) who stated that the liver
disorder is usually accompanied by hypoalbuminaemia. Both hypogamma
globulinaemia and hypoalbuminaemia confirmed the recorded
hypoproteinaemia, which was associated with liver damage, also indicated
that the fish under stresses usually showing hypoalbuminemia (Maning
and Wyatt, 1984).

It could be concluded that the dietary deficiency of methionine and
/or lysine may alter the immune status and growth performance of cultured

Oreochromis niloticus.
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atars
- e g

performance of O. niloticus.

methionine and lysine

deficie

ncy on growth

-
Groups
1 2 3 4
Performance
Initial weight —I A A A A
ntfial weig 42.80 £0.86* 42.20£0 97 42.20£1.11° 42,600,517
Final weight B B B - A
inal we'g 49.0040.71° 47.60+0.75° 472040 80" 54.60:£0.60°
; B C C A
Total
ota’ gain 6.240 85 5 400 85° 5000 90° 12,020,557
- ) B C D A
eigh
Daily weight gain 0.224+0.02° 0.1920.01° 0.17:0.01° 0.420,02°
) C B A D
Feed conversion 5.161.50° 59241 92¢ 6.40+1.14* 2.66£1.16°

Means witkin the rame row of diffetent superserpts are significantly different at (P < 0.01).

Table (4): Effect of dietary methionine and lysine deficiency on hematological

parameters , phagocytic activity and phagocytic index at the end

of experiment.
—
Groups L
Lysine Methionine r;;llll;‘)el;'t:ii:t Control grog,
deficient group || deficient group Y group groap
hematological parameters

Lymphocyte 38.00£0.58° 40.3320.33" 35.67+0.33" 44.00+0.58"
Monocyte 0.67+0.33° 1.33+0.33" 0.67£0.33° 2.33+0.33*
Basophiles 3.00+0.58° 2.330.33* 3.330.33" 2332033
Eosinophils 8.33+0.33" 7.330.33° 2.33+0.33° 9.33+0.33°
Neutrophils 50.00+0.58* 48.67x0.67" 52.00+1.15° 42.00£0.58°
WBCs 18.00+0.58° 18.3340.33" 16.00+0.58° 22.6740.33°
RBCs 1.73£0.03° 1.7720.09" 1.50+0.06° 1.97+0.09*
PCV 20.00+0.58° 18.3341.45¢ 15.67+0.33° 23.00+0.58"
PA 20.00+0.58" 18.3341.45¢ 15.670.33¢ 23.00+0.58°
Pl 1.50+0.06" 1.370.03° 1.27+0.034 1.87+0.09"

Means within the same column with different superscripts are significantly different at (P < 0.01}.
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Table (5): Effect of dictary methionine and lysine deficiency on biochemical

parameters at the end of experiment.

= Groups
s R I Methionine +
L}'Slr;er(-)l:guem d;‘;l]:itehl:;};::)flp Lys?lz]e:gl:e:;;ncﬁenr Conirol group
Binchemical parameters

L SGOT 67.00£1,15° 69.00+0.58" 72.33+0.33° 64.33£0.88*
SGPT 78.3340.33" 79.00x1.15° 81.67+0.33* 71.67+0.33°
T. protein 4.200.06° 4.40+0.06° 4.07+0.03¢ 5.00:0.06*
Albumin 2.630.15° 2.50£0.21° 2.07£0.03¢ 4.03£0.09°
Globulin 1.5740.13° 1.900.20" 2.00=0.06° 0.97£0.074
A/G ratio 1.7240.26° 1.36+0.23° 1.04+0.04¢ 4.22+0 34°

Means within the same column with different superscripts are significantly different at (P <0.01).
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