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ABSTRACT

The effects of methionine and lysine amino acids deficiency on freshwater
fish through study the effects on: different immunological parameters . The clinica
signs of fish were severe emaciation, lethargy and its immunity against different fish
diseases become very low. The results revealed that, the lymphocytes, monocytes,
basophils and eosinophils percentages decreased severly in deficiency of methionine
and lysine followed by methionine only but the deficiency of lysine not affected
severly on lymphocyte . 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
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INTRODUCTION

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 addition and improving the
lysine and methionine in the fish diet
improve feed intake, feed conversion
ratio, body weight, body weight gain,
yied 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 lysine amino acids
deficiency on  freshwater  fish
production and immunity through
study : the effect of methionine and
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lysine on immunity through study the
effect of the deficiency of them on
differential leucocytic counts,
phagocytic activity and index and
relative leve of protection.

MATERIALSAND METHODS

Materials
1) Fish:

A total number of 120 healthy
fish Oreochromis niloticus, were
obtained from private fish farm. The fish
were in good heglthy conditions without
any clinical manifestation . Fish were
trangported a live to the laboratory
Departement of poultry and fish disease
of Faculty of veerinary medicine,
Alexandria Unveristy in plagtic bags
containing water enriched by air
(2/3).Average body weight of fish about
(50 £ 5gm).

2) Fishdiets:

Fish were fed on a manualy
prepared fish diet containing 34.15
crude protein. The diet was daily
provided a 3% of body weight as
described by Eurdl et al. (1978). The
daily amount of food was offered on two
concessions over the day. (at 9 AM and
12 PM). The structure of the diet used is
presented in Table (1).
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Table ( 1) : Show the ingredients of diet
Deficientin Lysine:-

INGREDIENTS %
Ground yellow corn 30
Soyabean medl (44 % c.p.) 30
Corn gluten meal 15
Whest bran 12.124
Fish meal (72%c.p.) 5
Qil (corn) 5
Binders* 2
Vitamin mix & mineral mix** 0.3
Di caldium phaosphate 0.216
Limestone 0.08
L-lysine(less than the normal value) 0.18
Vitamin C 0.1
*Binderss  Sodium  carboxyl  methyl

cellulose (high viscosity) according to
Shiau et al. (1989).

**Vitamin mix and mineral mix were
prepared according to Jaouncy and
Ross (1982)

Methods
One hundred and twenty fish of

(Oreochromis niloticus) were divided

into four groups for experimental work

asinthefollowing table-

3) Haematological examination :

1) Fresh blood samples were
collected weekly from caudal blood vessds
from both trested and control fish ) :

a Seum samples separated to
determine the different  biochemical
parameters (Total protein, Globulin and
Albumin).

b. Citrated blood for measuring
(white blood cells counts, differential
leucocytic count, Phagocytic activity and
Phagocytic index) according to (Lied et
al., 1975).
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Table(2) : Show theingeredients of diet deficient in Lysine and Methionine: -

INGREDIENTS G/IKG % G/IKG 4K
GROUND YELLOW CORN 30 0.3 300 1200
SOYA BEAN MEAL (44 %) 30 0.3 300 1200
CORN GLUTEN MEAL 15 0.15 150 600
WHEAT BRAN 12.124 0.12124 121.24 484.96
FISH MEAL (72 %) 5 0.05 50 200
OIL (CORN) 5 0.05 50 200
BINDERS* 2 0.02 20 80
VITAMIN MIX & MINERAL MIX** 0.3 0.003 3 12
DI CALCIUM PHOSPHATE 0.216 0.00216 2.16 8.64
LIMESTONE 0.08 0.0008 0.8 3.20
L-LYSINE 0.18 0.0018 18 7.2
VITAMIN C 0.1 0.001 1 4

White blood cdlls, Red blood cdlls (Hb gm %) was assessed by
count, Blood hemoglobin and Packed cyanomtahemoglobin method
cell volume (PCV %) (Drubkin, 1964).

PCV were determined according
to (Stoskopf, 1993) where Red blood

cdl (RBCs) and white blood cell Blood film was taken and prepared

(WBCs)  were  counted by according the method described by
haemocytometer . Blood hemoglobin Schalm (1986).

Differential leucocytic count

Table (3): Show the design of experiment:

Total no. of

Groups No. of fish fish

10
Methionine deficint feed group 10
10

10
Lysine deficient feed group 10

10 120

10
10
10

Methionine + Lysine deficient feed group

10
10
10

Control fed on ration complete in methionine and
lysine
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Determination of phagocytic activity
and phagocytic index

Phagocytic activity was
determined according to Kawahara et al.
(1991).

Clinico-biochemical analysis

Determination of serum total protein,
serum albumin and serum globulin

Serum total protein  was
determination according to Doumas et
al. (1981), Serum abumin was
determined according to Reinhold
(1953), Serum globulin was determined
by subtract the total serum albumin from
total serum protein according to (Coles,
1974).

RESULTS

I. Clinical signs and postmortem
findings of experimentally infected
fish

The clinical signs of fish which
proved to be suffered from lysine and
methionine deficiency, suffered from
severe emaciation, lethargy and its
immunity against different  fish
diseases become very low, appearance
of some nervous signs, lower feed
utilization with reduction in weight
gain and growth in fish, haemorrhages
on the body surfaces with
exophthalmia.

Post-mortem examinations
revealed the presence of enlargement
of different body organs with
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congestion of all internal organs plus
presence of the bloody fluid in the
abdomen.

I'1. Results of haematological studies

Haematological examinations of
the blood samples collected from O.
niloticus are summarized in Table (4) .

The results revealed that, the
lymphocytes, monocytes, basophils
and eosinophils percentages decreased
severly in deficiency of methionine and
lysine followed by methionine only but
the deficiency of luysine not affected
severly on lymphocyte , but its effect
on monocyte and basophils is severly
than the methionine deficiciency. But
the main limiting AA that affecting
eosinophils is  the  methionine
deficiency followed by methionine and
lysine deficiency. And the deficiency
of Lysine and methionine only or with
each other causes severe deficiency of
lymphocyte, monocyte, basophils 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 are summarized in
Table (5) . The results indicated that
the total WBCs count decreased
severly in deficiency od lysine and
methionine, followed by lysine
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Table (4) : Effect of dietary methionine and lysine deficiency on differential leucocytic counts

at different weeks.
Lymphocyte  Monocyte  Basophils  Eosinophils  Neutrophils
Weeks Groups N
Mean Mean Mean Mean
Std. Error Std. Error Std. Error Std. Error Std. Error
Lysine deficient gr 3 A A A B
ysinedeticient group 4133t033  1.33:033 500:058  8.00+058  44.33:0.67
. . B c A A
« Methionine deficint group 3 4100058 067033 233:033  833:088  47.67+2.03
1% week A c A A
Methionine + Lysine deficient group 3
30.33:033  133:033 267033  833:t033 4833120
Control gr 3 A B A B
ontroigroup 4500:058  1.33:033  300:058  8.33+0.88  42.33+1.20
Lysinedeficient grou 3 D A c B
Y group 41.00:058  0.67:+033 300:058  7.00+058  48.33:0.33
. . c c B B
o Week Methionine deficint group 3 4000153  100:058 233:033  800:058  4867+1.20
Methionine + Lysine deficient group 3 B D A A
36.33:033  133:033 1674033  033:033  51.33:0.88
Control 3 A B " ¢
ontrol group 44.67:033  167+033  2.67+033  6.33:t0.88  44.67+145
Lvsine deficient 5 C B B A
ysinedeticient group 4000:058  0.67+033 267033 667033  50.00:0.58
. . D B B B
3 Week Methionine deficint group 3 4100058 033033 267:033  7.33:033  4867+1.20
. . . B A A B
Methionine + Lysinedeficient group 3 3567,033  133+033  300:058  8.33:033  48.67:0.88
Control gr 3 A B A ¢
ontroi group 42.67£1.20 167033  2.67+033  8.33+0.88  44.6740.67
Lysine deficient gr 3 ¢ A B A
ysinedeticient group 38.00£058  0.67:033 300:058  8.33+033  50.00£0.58
. . B B c A
40 Week Methionine deficint group 3 4033:033 133033 233:033  7.33:033  4867+0.67
. . . c B B B
Methionine + Lysinedeficientgroup 3 3567.033  067:033  333:033  833:033  5200:L15
Control grou 3 A B A c
group 44.00:058  2.33:033 233033  0.33:t033  4200:0.58
Total 48 4056:040  115:010  279+013  7.98:t017  47.52+0.48

The results of lysne and methionine deficiency was tabulated.

deficiency and all of them lower than
the control group which have a higher
WBCs count.

The Hb % showed in Table (5)
showed severe decrease in its
concentration in methionine followed
by lysine followed by deficiency of
both lysine and methionine and all of

them of lower concentration than the
control group.

The levd PA and Pl showed
severe decrease in  deficiency of
methionine and lysine, followed by
lysine deficient groups then the
methionine deficient group and all of
them lower than that of the control
group. (Table, 6) .
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Table (5): Effect of dietary methionine and lysine deficiency on.WBCs, RBCs, Hb and

PCV% at different weeks.
WBCs RBCs Hb PCV%
Weeks Groups N Mean Mean Mean Mean
Std. Error  Std. Error  Std. Error  Std. Error
. — B B B B
L ysine deficient group 3 2033t033  153t003  933:033  26.000.58
. . c B c BC
ek Methionine deficint group 3 1900t058  180+006  7.67:033  25.00+0.58
. . . D B D c
Methionine + Lysine deficient group 3 133,033 1474003  7.00:058  24.67+0.88
Control 3 A A A A
ontrof group 2133033  2.00:006  9.67+033  30.33:0.33
. — A B B B
Lysine deficient group 3 2133t033 167+003  800:058  25.00+0.58
. . B B c B
2 Week Methionine deficint group 3 2033t033 1774009  7.00:058  24.33+176
. . . c c D c
Methionine + Lysinedeficientgroup 3 1g45,058 1474003  633:033  21.33:0.33
Control 3 A A A A
ontrol group 21.00+058  2.03+0.03  9.00:058  28.33:1.45
. — B B B B
Lysine deficient group 3 1933t088  180£006  867:033  25.00+0.58
. . B BC D c
9 Week Methionine deficint group 3 2033:033 177:003  800:058  23.33+0.88
M ethionine + Lysine deficient group 3 c c c D
1833+145  160:017  833:0.33  20.67+0.33
Control 3 A A A A
ontrol group 23.00+058  2.10+0.06  9.67+0.33  31.33:0.33
Lysine deficient grou 3 c B c B
ysine deficient group 18.00£058  1.73+0.03  7.67:t0.33  20.00+0.58
. . B B D c
2 Week Methionine deficint group 3 1833t033 1774009  7.00:058  18.33+145
. . . D c B D
Methionine + Lysine deficientgroup 3 16041058 1504006  8.00:058  15.67+0.33
Control gr 3 A A A A
ontrol group 2267+0.33  197+0.09  10.33:+0.33  23.00+0.58
Total 48 19.67+030  1.75+0.03  823+0.19  23.90+0.61
Table (7) explain that the, Total most lower leve observed in the
protein, Albumin, Globulin and groups fed on lysine and methionine

Albumin/Globulin ratio .The leve of
Total protein, albumin and albumin /
globulin ratio showed a higher levd in
control group. Meanwhile the lower
level observed in the groups fed on
methionine and lysine deficiency,
followed by lysine deficiency and the
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deficient fed. Meanwhile the globulin
levd showed higher value the group
defcient in methionine and lysine,
followed by methionine deficient and
lysine deficient groups and the lower
level observed in the control group.
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Table (6): Effect of dietary methionine and lysine deficiency on Phagocytic activity and
Phagocytic index at different weeks.

PA PI
Weeks Groups N
Mean Mean
Std. Error Std. Error
. . B B
Lysine deficient group 3 1933:088 1.50+0.06
- - C B
3 M ethionine deficint group 3 18.33+0.33 1.47+0.03
1% Week D C
Methionine + Lysine deficient group 3 16.00+0.58 1.37+0.03
Control 3 A A
ontrol group 21.00+0.58 1.730.09
. . A B
Lysine deficient group 3 20674033 150:0.06
- . B C
N M ethionine deficint group 3 18.33+0.33 1.37+0.03
2" Week C D
Methionine + Lysine deficient group 3 16.33+0.33 1.30+0.06
Control 3 A A
ontrol group 20.33+0.33 1.80+0.06
. - C B
Lysine deficient group 3 2133033 1574003
- . B C
y M ethionine deficint group 3 20.67+0.33 1.37+0.03
3% Week o D D
Methionine + Lysine deficient group 3 16.67+0.33 1.33+0.03
Control 3 A A
ontrol group 23.33+2.03 2.000.06
. . B B
Lysine deficient group 3 2000:058 1.50+0.06
- - C C
N M ethionine deficint group 3 18.33+1.45 1.37+0.03
47 Week D D
Methionine + Lysine deficient group 3 15.67+0.33 1.27+0.03
Control 3 A A
ontrol group 23.00+0.58 1.87+0.09
Total 48 19.33+0.37 1.52+0.03
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Table (7): Effect of dietary methionine and lysne deficiency on total protein, albumin,
- y - - - -
globulin and albumin/globulin ratio at different weeks.
T.protein  Albumin  Globulin  A/Gratio
Weeks Groups N Mean Mean Mean Mean
Std. Error  Std. Error  Std. Error  Std. Error
. Il B B A B
Lysine deficient group 3 453:003 2774009 1774012 1.59+0.15
o c c A c
Methionine deficint group 3 440:006 2.63+003 1774003 1.49+0.02
1% Week D D A c
Methionine + Lysinedeficient group 3 /45,015 2531003 1.77+0.15 1.46+0.14
A A B A
Contrd group 3 500:006 367003 1.33:009 2.78:0.20
. il B c A c
Lysine deficient group 3 453003 253t009 200:012 1.28+0.12
o c c B c
) Methionine deficint group 3 4474003 253+003 1.93+003 1.31+003
2" Week BC B B B
Methionine + Lysinedeficient group 3 /55,005 2574020 1.93:0.15 1.36£0.20
A A c A
Contrd group 3 517:000 3574003 1.60:006 2.23+0.06
. il c B c B
Lysine deficient group 3 423:003 250£012 1.73+015 1.47+0.19
o B c B c
; Methionine defidint group 3 433:015 233t009 200£020 1.19+0.14
3" Wesk D D A D
Methionine + Lysinedefident group 3, 14,006 1.80£0.06 2.30+0.10 0.79+0.06
A A D A
Control group 3 503003 363003 140+006 2.61+0.13
. il c B c B
Lysine deficient group 3 420:006 263t015 1574013 1.72+0.26
o B c B c
. Methionine deficint group 3 440+006 250:021 190:020 136+0.23
4" Wesk D D A D
Methionine + Lysinedefident group 3 17,503 2074003 2.00£0.06 1.04+0.04
A A D A
Control group 3 500006 4.03t009 097+0.07 4.22+0.34
Total 28 4526005 2.77£009 1.75:005 1.74%0.12

For each week : means within the same column of different litters indicated that there is

significant difference at (P < 0.01) between different treatment group.
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DISCUSSION

The clinical signs of fish which
proved to be suffered from lysine and
methionine deficiency, suffered from
severe emaciation, lethargy and its
immunity against different  fish
diseases become very low, appearance
of some nervous signs, lower feed
utilization with reduction in weight
gain and growth in fish, haemorrhages
on the body surfaces with
exophthalmia. These results agreed
with those of (Lee et al.,2007) where
they reported that, the clinical signs
due to methionine andor lysine
deficiency attributed to the poor feed
utilization and efficiency appear in the
foom  of emaciation, Nervous
manifestation and haemorrhages on the
body surface.

Meanwhile, the results of Post-
mortem examinations revedled the
presence of enlargement of different
body organs with congestion of all
internal organs plus presence of the
bloody fluid in the abdomen this
results agreed with those of
(Wergedahl et al., 2004) where they
reported that the appearance of Post-
mortem lesions attributed to the
disturbances in feed metabolism and all
vital metabolic process in the body due
to methionine and lysine deficiency or
anly one of them.

The most important
Histopathologic results indicated that,
generally, the nature of the
encountered lesions due lysine and
methionine deficiency depend up on
concentration of the methionine and
lysine and if the deficiency lysine only
or methionine only or both with each
other. This results agreed with those of
(Rollin et al.,, 2003) where they
reported that, the effect of amino acids
in fish differ according to the
concentration of amino acids in the
diet, fish species and environmental
conditions around thefish.

The results of haematological
studies indicated that, the the
lymphocytes, monocytes, basophils
and eosinophils percentages decreased
severly in deficiency of methionine and
lysine followed by methionine only but
the deficiency of luysine not affected
severly on lymphocyte , but its effect
on monocyte and basophils is severly
than the methionine deficiciency. And
the deficiency of Lysine and
methionine only or with each other
causes  severe  deficiency of
lymphocyte, monocyte, basophils 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
reech toward the end of the
experiment. The results of WBCs,
RBCs and PCV % count indicated that
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the tota WBCs count decreased
severly in deficiency od lysine and
methionine, followed by lysine
deficiency and all of them lower than
the control group which have a higher
WBCs count. The Hb % indicated that,
there is a severe decrease in its
concentration in methionine followed
by lysine followed by deficiency of
both lysine and methionine and all of
them of lower concentration than the
control group.

This results may be attributed
due to the deficiency of methionine
and/or lysine or with each other causes
degredation of the lymphjoid 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, the
deficiency of lysine and/or methionine
the lymphoid organs and tissues
weights might be degenerated that
decreased cellular humeral synthsis
from lymphoid tissues and organs.
Also, Ali (2006) observed that,
deficiency of methionine and lysine
causes of al the blood parameters
examined, the red blood cell count and
mean cdl volume showed significant
decrease than the control. Other
haematol ogical values were lower than
that of the normal values. The RBCs
and WBCs counts showed lower than
the the control, also, Chaiyapoom et al.
(2006) noticed that, hematocrit value,
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Hb % were lower than the control with
deficiency of methionine and/or lysine
or with each other.

Meanwhile, the level PA and Pl
showed sever decreased 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
of phagocytic activity and phagocytic
index of methionine and/or lysine
deficiency or both attributed to the
destructive effect of ther deficiency on
liver, kidney, spleen and other
haemopiotic organs , so it causes
leucocytpenia and  decresse the
phagocytic  activity and phagocytic
index.

This results may suggest a stress,
gdfect of mehionine and lysne
Oeficiency  on fish which leads to
increased levd of serm cortisol.  The
increase of cortisol levd may lead in
turn to suppression of phagocytosis
process. This suppresson may may be
mediated directly via the corticosteriod
receptors on macrophages or ndirectly
through the enhanced production of
catain factros by the macrophages
themsdves, which suppress the scregtion
of other macrophage products the
suppressive effect of corticoides is due
to enhanced production of certain factors
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by the macrophages themsdves (eg. 0-2
macroglobulin) which suppress other
macrophage products.  (Brunt and
Austin, 2005).

The, Total protein, Albumin,
Globulin and Albumin/Globulin ratio
(Serum proteins). The level of Total
protein, abumin and abumin /
globulin ration showed a higher level
in control group. Meanwhile the lower
level observed in the groups fed on
methionine and lysine deficiency,
followed by lysine deficiency and the
most lower level observed in the group
fed on lysine and methionine deficient
fed group. Meanwhile the globulin
level showed higher value the group
defcient in methionine and lysine,
followed by methionine deficient
group and lysine deficient group and
the lower level observed in the control
group. Ali (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. noticed
that, hematocrit value, Hb % were
lower than the control with deficiency
of methionine and/or lysine or with
each other.

These results proved by that of
Nadia et al. (2004) dated that liver
disorder is usudly accompanied by
hypoalbuminaemia. Both hypogamma
globulineemia and  hypoalbuminaemia
confirmed the recorded

hypoproteinaemia, which was associated

with liver damage (Maning and Wyatt,
1984), also indicated that the fish under

Stresses usually showing
hypoalbuminemia.
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