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Fig. 1: Electrophoretic  banding  patterns  of  cowpea considerable  variation  in  the  protein  patterns  of
leaves in response to treatment with different cowpea   leaves.   This   variation   has   been  manifested
concentrations of NaCl alone or in combination as  the  novel  expression  of  some  polypeptide,  the
with brassinolide. absence of others and over expression of a third class

Superoxide Dismutase Activity (SOD): Salt stress Several of new proteins which are synthesized in
resulted in a considerable increase in the activity of SOD response to interaction between environmental stress and
of cowpea plants. The greatest activity of SOD was growth substances applied have been reported as stress
displayed at the highest level of NaCl (150 mM) as being protein in plants. Many of these proteins were suggested
compared with the unstressed control plants. The to protect the cell against the adverse effect of salt stress.
increase in SOD activity in leaves of salt stressed cowpea Changes in protein synthesis under salinity and growth
might be due to the activation of preexisting SOD or due regulators (brassinolide) treatments may be due to
to synthesis of new SOD under salt conditions. These changes in the efficiency of mRNA translation or the
results are in accordance with [9] who showed that total regulation of RNA transcription transport and stability.
SOD activity is increased in salt stressed wheat plants, The protein band which has molecular weight 52 kDa
but it was higher at 100 mM NaCl than at 200 mM NaCl. was de novo synthesized in salinized cowpea leaves. It

 The treatment of cowpea leaves with brassinolide has been suggested that these proteins have an
caused high significant increase in the activity of SOD of osmoprotection function or protected cellular structures.
stressed plants as compared with their respective In this respect, [36] showed the appearance of excess
controls. These results are in agreement with [3] who bands in leaf samples of Zea mays under salt stress.
found that the level of SOD is increased by the These findings indicated that these bands were salt
application of 28-homoBL to overcome the stress inducible and could be involved in plant adaptation for
generated by NaCl and to boost the resistance capacity of growth under stress condition. Also, salt stress lead to
plants. The higher level of these enzymes suggests a difference in gene expressions where alterations in protein
possible role of homoBL in amelioration of oxidative could be due to alteration in regulation of transcription,
stress generated by salt stress. Brassinolide may confer mRNA processing or due to altered rates of protein
tolerance to salt stress by increasing the activities of degradation.
antioxidative enzymes and/or by reducing the uptake of The total number of bands in leaves of cowpea
salts and activated the antioxidative enzymes. Similar treated with 100 mM NaCl was decreased as being
conclusion was offered by [8] in Oryza sative and [3] in compared with the respective controls. These results
Zea mays. indicated that the decrease in the protein level in salt

Protein Electrophoretic Pattern: In the present work protein synthesis, the decrease availability of amino acids
(Table 5 and Figure 1), three types of modifications are and the denaturation of enzymes involved in amino acid
observed in the protein patterns of cowpea leaves, some and protein synthesis.
protein bands were disappeared, other proteins were Also salinity stress caused disappearance of some
selectively increased and synthesis of new set of protein bands in cowpea leaves. One possible explanation for
was induced. Some of these responses were observed complete disappearance of some proteins under salt
under brassinolide and salinity treatments, while others stress is that the gene (S) responsible for certain proteins
were induced by either brassinolide or salinity. might  be  completely  suppressed  as  a  result   of  stress.

The protein patterns of cowpea leaves under all
treatments comprise three major bands having molecular
weights of (246, 24 and 21 kDa). Three protein bands of
molecular weights (154, 85 and 31 kDa) were de novo
synthesized in cowpea leaves grown under salinity stress
alone or in combination with brassinolide.

In addition, application of brassinolide at
concentration (0.05 ppm) induced the synthesis of three
new protein bands having the molecular weights of 43, 36
and 22 kDa in salinized cowpea leaves.

Brassinolide and salinity stress induced a

polypeptides.

stressed plants might be attributed to a decrease in
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Fig. 2: Electrophoretic patterns of a- esterase (A), $-esterase (B), polyphenol oxidase (C), peroxidase (D), acid

phosphatase (E) and superoxide dismutase (F)  isoenzyme of cowpea leaves in response to treatment with
different concentrations of NaCl alone or in combination with brassinolide.
1- Control    2- 0.05 ppm brassinolide    3- 25 mM NaCl    4- 50 mM NaCl    5- 100 mM NaCl    6- 150 mM NaCl
7- 25 mM NaCl+ 0.05 ppm brassinolide    8- 50 mM NaCl+ 0.05 ppm brassinolide    9- 100 mM NaCl+ 0.05 ppm
brassinolide    10-  150  mM NaCl+ 0.05 ppm brassinolide                     

Therefore,  the   developed   tissues   had   lost  their with different intensities and densities among all
ability  to  synthesize  these  proteins.   It   is  also treatments. Band No. 1 and 2 which have R 0.045 and 0.13
possible that the gene (S) had not been completely were present in all treatments (common bands). The other
suppressed, but inhibited as the result of stress and two bands were present in some treatments and absent in
complete recovery of the inhibition was not achieved. the others (polymorphic). The high concentrations of
This may apply to the protein that stained less densely salinity alone (50, 100 and 150 mM) or in combination of
under stress [37]. brassinolide increased the activity of esterase

Isoenzyme found that salinity increase esterase isoenzymes and the
" esterase Isoenzyme: " esterase electrophoretic patterns highest numbers of esterase isoenzymes were detected
are illustrated in Figure (2A). Four bands were exhibited under the highest NaCl concentration.
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isoenzymes. These results are in agreement with [38], who








