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! The values of C.F.S.E. have
been also determined which were
in the range 9230.77-10526.32
cm’™.

effect, therefore copper ion in
their complexes showed distorted
octahedral geometry® . The
charge transfer band was
observed at 40000- 45248.87 cm’
Table (3): some physical and spectral properties of the prepared

complexes
No | Color | M.P | Ay, | R.F O C.T. CFSE
or * | x10™ peff** (cm'l) (cm'l)
d. (B.M
p. (° )
c)
Brow | 195 | 32 | 1.487 1.629 17543.8 | 45248.8 | 10526.3
n * 7 ) 6 7 2
2 |Brow | 194 | 35 | 1.477 17543.8 | 45248.8 | 10526.3
1.609
n * 4 6 7 2
3 |Brow | 188 | 15 | 1.487 17391.3 | 44247.7 | 10434.7
1.563
n * 5 0 9 8
4 |Brow | 188 | 17 | 1.487 1.548 17391.3 | 44247.7 | 10434.7
n * 6 ) 0 9 8
S |Brow | 158 | 39 | 1.487 17421.6 | 43103.4 | 10452.9
1.700
n 7 0 5 6
6 | Brow | 156 | 31 | 1.487 17421.6 | 43103.4 | 10452.9
1.699
n 5 0 5 6
7 | Brow | 198 | 10 | 1.477 17543.8 | 40322.5 | 10526.3
1.550
n * 5 6 8 2
8 |Brow | 199 | 15 | 1.477 17543.8 | 40322.5 | 10526.3
1.548
n * 4 6 8 2
9 |Brow | 155 | 36 | 1.477 17543.8 | 44247.7 | 10526.3
1.735
n 3 6 9 2
10 | Brow | 158 | 32 | 1.477 17543.8 | 44247.7 | 10526.3
1.719
n 4 6 9 2
11 | Brow | 210 | 8 | 1.487 1.590 17543.8 | 45146.7 | 10526.3
n * 6 ) 6 8 2
12 | Brow | 209 | 11 | 1.487 1.609 17543.8 | 45146.7 | 10526.3
n * 7 ) 6 8 2
13 | Brow | 189 | 31 | 1.487 15527.9 | 40000.0 | 9316.77
1.711
n * 5 5 0
14 | Brow | 187 | 30 | 1.487 15527.9 | 40000.0 | 9316.77
1.633
n * 7 5 0
15 | Brow | 250 | 17 | 1.477 | 1.557 | 15384.6 | 40000.0 | 9230.77
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n 5 2 0

16 | Brow | 250 | 10 | 1.487 15384.6 | 40000.0 | 9230.77
n 6 1.581 ) 0

AMm *. Molar conductivities in dimethylsulfoxide (Q’1 cm’® mol™ ) ;
**er - Magnetic moment in Bohr Magneton

band has been disappeared due to
the due to the enolic form.

The infrared spectra of
thiosemicarbazone ligand (Table
4) showed a strong band at
1655.07-1656.60 cm™ attributed
to C=N group®®”. A negative
shift was observed for C=N
stretching  vibration on
coordination due to the decrease
of the bond order as a result of
metal nitrogen bond
formation®®. The next strong
band at 1325.06-1326.36 cm’
attributed to C=S group®™®. This
band was observed at the same
position on coordination for
complexes prepared in neutral (or
slightly ~ acidic)  medium
indicating  no coordination
happened through the thio sulfur.
Meanwhile in basic medium this
band  disappeared in  the
complexes and a new band was
observed at 870.50-873.96 cm’
due to vcg, thereby establishing
coordination of the ligand
through  thiol atom®®. The
position band of the ligand in the
range 3254.14-3260.50, 3390-
3494 and 1450.00 cm™ due to vy.
1, Unmz and Onmp , respectively,
remained unaltered indicating
that there is no coordination
through these groups and the
metal ion“*®. The spectra of

AR

The infrared spectra of
IAH, (Table 4) showed band at
1610.39 cm™ due to DC=N(67). On
coordination this band was
splitted into two bands, one
appeared at the same position,
whereas the other band observed
at lower frequency. This
demonstrated that only one
nitrogen atom was coordinated to
the metal ion®”. Moreover the

positive shift in  vyn on
complexation can be added as a
further support to the

coordination of the azine nitrogen
to the metal ion®®¥. The next
band at 1717.39 cm™ attributed to
ve—o shifted towards a lower
frequency for complexes
prepared in neutral (or slightly
acidic) medium®”. Meanwhile in
basic medium this  band
disappeared in the complexes and
a new band was observed at
1144.86-1146.12 cm™ due to vc.
0 thereby establishing
coordination of the ligand
through enolic oxygen atom®"%.
The next band at 3176.36 cm’
attributed to vy remained
unaltered for complexes prepared
in neutral (or slightly acidic)
medium indicating that there is
no coordination through this
group and the metal ion®”.
Meanwhile in basic medium, this




EO IRV

On the other hand the

spectra = of  the comP
prepared in neutral (or s 1 ht y
acidic) mediym _showed

bands’ around 1520 59- lé 0 83
cm ue to 1onic acetate
a ddition, complex
gds at 1327, 00 1327 59
1507.00-1507.39 cm duqég)

Ac.and v(as)Ags espectively
T(I?e differ ncif) tween Vga,
Vas(A. cm which su r{ 8

5&1 f one aceta e group as

monodcntate ligand through' the
oxygen atom. The spectra of all
the complexes showed new ban

at 410.32-491.00; 457.96-548. 53
and 401.44- 419.64 cm due to
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Schiff-bases showed a strong
band in the region 1615.06-

1619.53 cm” as due to C=N
stretching vibration'”. This band

shifted  towards a  lower
frequency, which demonstrate
that the imine nitrogen was

coordinated to the metal ion‘®”.

The next other band in the region
1289.83-1290.52 ¢cm™ as due to
Vco remained unaltered upon
coordination indicating that there
is no coordination through these
groups and the metal ion®”.

Table (4): Some important bands in the infrared spectra of the

ligands and their complexes

IAH, Thiosemicarbazone Schiff base
Com °c-0 c=s Mo | - | o v
pd. | Pcn [ "Nw | Or [ °NH | ®cy | oOr °si | PN | °co | Com N o M- A
°c.o °cs
IAH, | 161 | 938 | 171 317 - - - - - -
0.39 | .81 | 7.39 | 6.36
Btsc - - - - 165 | 132 | 325 161 - - - - - -
bH 5.47 | 518 | 9.25 | 9.53
Btsc - - - - 165 | 132 | 326 161 129 | 3176. - - - -
oH, 5.07 | 6.14 | 0.40 | 7.58 | 0.52 95
Btsc - - - - 165 132 | 325 161 129 | 3164. - - - -
mH, 6.60 | 5.06 | 4.14 | 6.22 | 0.35 47
Btsc - - - - 165 132 | 326 161 128 | 3164. - - - -
pH, 6.54 | 6.36 | 0.50 | 5.06 | 9.83 47
1 161 | 983 | 159 | 317 160 132 | 325 154 - - 423 | 479 - 1507
0.39 | .36 1.17 | 6.36 | 9.93 | 5.44 | 4.78 | 9.17 A1 99 A1
157 434 | 479 1327
8.38 90 | .89 .00
464 1520
15 .50
2 150 | 983 | 159 | 317 160 132 | 325 154 - - 410 | 479 - 1507
9.00 | .63 | 1.10 | 1.50 | 9.93 | 5.71 | 4.78 | 9.10 36 | .74 A1
157 419 | 489 1327
8.52 36 | .87 .00
435 1520
21 .50
3 161 | 983 | 114 - 159 | 872. - 154 - - 410 | 457 | 401 -
0.40 | .77 | 5.48 5.27 65 9.50 32 [ 96 | .44
157 424 | 479
7.87 31 .06
436
44
4 160 | 983 | 114 - 159 | 872. - 154 - - 420 | 517 | 404 -
9.00 | .52 | 5.36 5.50 78 9.50 54 | .81 | .79
157 479 | 545
8.05 29 | 96
490
.51
5 161 | 984 | 159 | 317 159 | 132 | 326 151 129 | 3176. | 424 | 479 - 1507
0.58 | .16 | 0.00 | 6.30 | 5.00 | 7.43 | 0.40 | 9.10 | 0.50 95 .86 | .60 .50
157 440 | 518 1327
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8.00 26 | .66 50
461 1520
61 50
6 | 160 | 983 | 159 | 317 | 159 | 132 | 325 | 155 | 128 | 316l. | 425 | 490 | - | 1507
9.00 | .96 | 0.40 | 430 | 5.00 | 6.58 | 550 | 0.00 | 850 | 50 | .00 | .58 50
157 440 | 546 1327
8.00 50 | .17 50
481 1520
01 50
7 | 161 [984 [ 114 | - | 150 | 873. | - | 154 | 129 | 3177. | 439 | 483 | 418 | -
1.02 | 90 | 6.06 550 | 14 112 | 055 | 45 | 28 | .75 | .89
155 458 | 490
7.90 97 | .13
471
70
g | 160 [984 [ 114 | - | 159 | 870. | - | 154 | 128 | 3161. | 450 | 530 | 410 | -
9.00 | .78 | 6.11 500 [ 50 0.63 | 850 | 50 | .00 | .08 | .00
155 482 | 548
7.65 05 | 53
491
.00
9 | 161 | 983 | 159 | 317 | 160 | 132 | 325 | 154 | 129 | 3164. | 419 | 490 | - | 1507
113 | .69 | 0.87 | 6.55 | 9.00 | 5.66 | 4.50 | 1.28 | 0.00 | 50 | .60 | .55 39
157 460 | 545 1327
7.78 01 | .15 .00
479 1520
61 50
10 | 160 | 983 | 159 | 317 | 160 | 132 | 326 | 154 | 129 | 3172. | 415 | 490 | - | 1507
9.00 | .39 | 0.94 | 450 | 8.00 | 531 | 0.00 | 1.22 | 0.50 | 00 | .00 | .41 24
157 459 | 545 1327
7.52 61 | .59 .00
480 1520
81 50
11 | 161 | 998 | 114 | - | 160 | 873. | - | 154 | 129 | 3164. | 435 | 491 | 419 | -
0.50 | .09 | 6.12 8.64 | 77 145 | 00 | 50 | .15 | 22 | .64
157 453 | 527
6.64 24 | 50
468
20
12 | 160 | 983 | 114 | - | 160 | 872. | - | 154 | 129 | 3172. | 435 | 490 | 415 | -
9.00 | 55 | 5.16 750 | 97 131 | 050 | 00 | .50 | .46 | .50
157 469 | 546
7.54 00 | .10
481
53
13 | 161 | 983 | 159 | 317 | 160 | 132 | 326 | 154 | 128 | 3164. | 420 | 489 | - | 1507
053 | 32 | 1.24 | 650 | 7.50 | 556 | 0.50 | 1.15 | 9.80 | 30 | .50 | .94 31
157 435 | 547 1327
7.39 50 | .23 30
474 1520
20 83
14 | 160 | 983 | 159 | 317 | 160 | 132 | 326 | 154 | 128 | 3172. | 419 | 490 | - | 1506
9.20 | .82 | 0.94 | 400 | 755 | 597 | 050 | 097 | 9.50 | s0 | .73 | .77 69
157 459 | 545 1326
7.29 16 | .75 50
482 1520
.10 80
15 | 161 | 984 | 114 | - | 160 | 873. | - | 154 | 128 | 3164. | 424 | 458 | 415 | -
0.40 | .73 | 5.94 832 | 96 506 | 950 | 30 | .73 | 55 | .92
156 432 | 478
9.06 57 | 54
439
59
16 | 160 | 983 | 114 | - | 160 | 873. | - | 154 | 128 | 3172 | 425 | 479 | 415 | -
9.40 | 36 | 4.86 750 | 12 550 | 9.50 | 1.50 | .50 | .74 | .50
156 435 | 524
9.09 50 | .51
461
.03
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results were listed in (Table 5;
Fig. 2), The results of H' nmr
spectra supported the structure
of the ligands under investigation

'H nmr spectra of the

ligands

dimethylsulfoxide

n

as

Deutrated
internal

reference were measured. The

Table (5) - Some important bands in the H' nmr spectra of the

ligands (ppm).
Compd. Ar-H NH NH, OH SH
) ) ) ) )

TAH. [.00-7.06 (m)|11.00(s) -

BtscH [7.90 - 7.10 (m)| 8.70 (s) | 7.04 - 6.80 (d)
BtscbH |7.94 - 7.40 (m)| 8.64 (s) (7.00 - 6.90 (d) 4.50 (s)]
BtscoH [7.94 - 7.23 (m)| 8.90 (s) | 6.64 - 6.38 (d) (8.64 (s)|4.50 (s)I
BtscmH,|7.95 - 7.59 (m)| 8.82 (s) [6.77 - 6.00 (d) |8.65 (s)|4.50 (s)l
BtscpH, 7.95 - 7.18 (m)| 9.90 (s) | 6.77 - 6.40 (d) |8.40 (s)[4.50 (s)I

(m) = multiplet; (s)= singlet , (d)= doublet
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Fig (2): H' nmr spectra of the ligands

manipulated by external electric
and magnetic fields. The three
essential functions of a mass
spectrometer, and the associated
components, are:

1. A small sample is ionized,
usually to cations by loss of an

yii¢

A mass spectrumis an
intensity vs. m/z (mass-to-charge
ratio). In order to measure the
characteristics  of  individual
molecules, a mass spectrometer
converts them to ions so that they
can be moved about and


https://en.wikipedia.org/wiki/Mass-to-charge_ratio
https://en.wikipedia.org/wiki/Mass-to-charge_ratio
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distribution of ions
by mass (more  correctly: mass-
to-charge ratio in a sample. The
mass spectra of the compounds
BtscH (C15H13N3SO), BtscoH
(C21H19N4SO), BtSCl’l’le
C21H19N4SO), BtSCpH2

(C21H19N4SO) and IAH2
(C16H13N40,) have been recorded
(Fig. 3) and supported the

structure of the ligands under
(71)

investigation

electron (The Ion Source).

2. The ions are sorted and
separated according to their mass
and charge (The Mass Analyzer).
3. The separated ions are then
measured, and the results
displayed on a chart (The
Detector).

The plot representing a
chemical analysis”". Hence, the
mass spectrum of a sample is a
pattern representing the

d BtscpH,

Elemental Composition Repart

Fig (3): Mass spectrum of ligands

been carried out by exposing
these compounds to laser
radiation in different time
intervals ranging between 0.5-2.5

Laser Irradiation:

The effect of Ilaser
radiation on ligands and their
complexes in solid state have



https://en.wikipedia.org/wiki/Mass
https://en.wikipedia.org/wiki/Mass-to-charge_ratio
https://en.wikipedia.org/wiki/Mass-to-charge_ratio
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the breaking-down of hydrogen
bonding and could be neglected.

The melting points of the
compounds and molar
conductivities and electronic

spectra were measured directly
after laser irradiation. This is a
very good point and having
benefit since these compounds
resist this type of irradiation and
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hours. The effect of laser
irradiation have been followed by
measuring the melting points,

molar conductivity and
electronic spectra; before and
after the exposure to laser

radiation. No effects for these
compounds have been happened
(Tables 6 and 7), due to the
receptivity of them. Some

not affected by laser complexes have been resistant to
radiation®"%”, radiation and others showed few
changes which could be due to
Table 6 : Effect of laser irradiation of ligands
L | MP.| T L MP. | T L MP. | T L MP. | T L MP. | T
(® | (hr) (°c) | (hr.) (°c) | (hr.) (°c) | (hr.) (°c) | (hr.)
98 0.0 95 0.0 143 | 0.0 175 | 0.0 224 | 0.0
= 97 0.5 = 95 0.5 o 143 | 0.5 - 175 | 0.5 224 | 0.5
= 97 | 1.0 | | 95 1.0 S 143 1 1.0 | 2| 172 | 1.0 = | 222 | 1.0
z| 97 1.5 fw_,’ 96 15| 2143152172155 22215
R o8 20 | R | 96 20 | B[ 143 | 20 a 171 | 2.0 223 | 2.0
97 2.5 96 2.5 143 | 2.5 171 | 2.5 223 | 2.5
Table 7 : Effect of laser irradiation of complexes
Com | T | M. | A v CT T | M. | A L CT
pd. [(h|P. || (cm | (em | Com | (h | P. | \*| (em’ (cm'l)
| e o h |pd 0] c )
¢) (9)
1 0. 19 [ 32] 1754 | 4524 0.119 33| 1754 | 4524
0| 5% 3.86 | 8.87 0| 4* 3.86 8.87
0. 19 [ 32] 1754 | 4524 2 0. 19 [ 33| 1754 | 45248.
5| 3% 3.86 | 8.87 5| 2* 3.86 87
1. | 19 [ 30| 1754 | 4524 1. | 19 | 33| 1754 | 45248.
0| 3* 3.86 | 8.87 0| 2* 3.86 87
1. | 19 [ 31| 1754 | 4524 1. | 19 | 33| 1754 | 45248.
5| 3% 3.86 | 8.87 5| 2* 3.86 87
2.119 (31| 1754 | 4524 2. 119 [ 33| 1754 | 45248.
0| 1* 3.80 | 8.87 0| 4* 3.86 87
2.119 (30| 1754 | 4524 2.1 19 [ 33| 1754 | 45248.
5| 3% 3.86 | 8.87 5| 4* 3.86 87
3 0. 18 [ 15| 1739 | 4424 0. 18 [ 17| 1739 | 44247.
0 | 8* 1.30 | 7.79 0| 8* 1.30 79

YA




AL A YN8 ol (ol Oolasl 38 o2l LS ) I ol ol S350 gl ol sas

0. 18 [ 15| 1739 | 4424 4 | 0. 18|17 | 1739 |44247.
5| 6* 1.30 | 7.79 5 | 9* 1.30 79
1. | 18 | 13| 1739 | 4424 1. | 18 | 15| 1739 | 44247.
0] 6* 1.30 | 7.79 0 | 9* 1.30 79
1. | 18| 13| 1739 | 4424 1. | 18 | 15| 1739 | 44247.
5| 8* 1.30 | 7.79 51 9* 1.30 79
2. 18| 13| 1739 | 4424 2. 18 | 15| 1739 | 44247.
0 | 8* 1.30 | 7.79 0 | 9* 1.30 79
2. 18| 13| 1739 | 4424 2.1 18 | 16| 1739 |44247.
5| 8* 1.30 | 7.79 5 | 9* 1.30 79
0.1 151]39]| 1742 | 4310 0. 15|31 1742 | 43103.
0| 8 1.60 | 3.45 0| 6 1.60 45
0.]16 36| 1742 | 4310 6 | 0.|15]31] 1742 | 43103.
510 1.60 | 3.45 515 1.60 45
1.1 16 | 36| 1742 | 4310 L. | 15|31 ] 1742 | 43103.
010 1.60 | 3.45 05 1.60 45
1.1 16 | 36| 1742 | 4310 L. | 15|31 | 1742 | 43103.
510 1.60 | 3.45 516 1.60 45
2.1 16 [ 36| 1742 | 4310 2.1 15 30| 1742 | 43103.
00 1.60 | 3.45 0| 6 1.60 45
2.1 16 [ 36| 1742 | 4310 2.1 15|31 | 1742 | 43103.
510 1.60 | 3.45 516 1.60 45
710.119 |10 1754 | 4032 0. | 19| 15| 1754 | 40322.
0 | 8* 3.86 | 2.58 0| 9* 3.86 58
0. 19 | 10| 1754 | 4032 8 10.]120]|15] 1754 |40322.
5 7* 3.86 | 2.58 5 | 0* 3.86 58
1.1 19| 9 | 1754 | 4032 1. |20 | 13| 1754 | 40322.
0 ]9* 3.86 | 2.58 0 | O* 3.86 58
1.1 19| 9 | 1754 | 4032 1. 120 | 13| 1754 | 40322.
51 9* 3.86 | 2.58 510* 3.86 58
2.1 191 10| 1754 | 4032 2. 120 | 15| 1754 | 40322.
0| 9* 3.86 | 2.58 0 | O* 3.86 58
2.1 19 [ 10| 1754 | 4032 2.120 | 15| 1754 | 40322.
5 | 9* 3.86 | 2.58 5 | 0* 3.86 58
0. 15 36| 1754 | 4424 0. | 15|32 1754 | 44247.
035 3.86 | 7.79 0] 6 3.86 79
0.1 1535|1754 | 4424 | 10 | 0. | 15 | 32| 1754 | 44247.
515 3.86 | 7.79 516 3.86 79
1. | 15 | 35| 1754 | 4424 1. | 15 | 30| 1754 | 44247.
0S5 3.86 | 7.79 0] 6 3.86 79
1. | 15 | 35| 1754 | 4424 1.1 15 | 30| 1754 | 44247.
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517 3.86 | 7.79 516 3.86 79
2.1 15 [ 35| 1754 | 4424 2.1 15 30| 1754 | 44247.
017 3.86 | 7.79 0] 6 3.86 79
2.1 15136 1754 | 4424 2.1 15 | 32| 1754 | 44247.
517 3.86 | 7.79 516 3.86 79
11 J0.|121 | 8| 1754 | 4514 0.120 |11 1754 |45146.
0 | O* 3.86 | 6.78 0 | 9* 3.86 78
0. 21| 8 | 1754 | 4514 | 12 | 0. | 20 | 10 | 1754 | 45146.
5 | 3* 3.86 | 6.78 51 7* 3.86 78
1.1 21 | 9 | 1754 | 4514 1. 120 | 10| 1754 | 45146.
0| 3* 3.86 | 6.78 0| 7* 3.86 78
1.1 21 | 9 | 1754 | 4514 1. 120 | 11| 1754 | 45146.
5| 3* 3.86 | 6.78 5| 8* 3.86 78
2.121 19 | 1754 | 4514 2.120 | 11| 1754 | 45146.
0| 3* 3.86 | 6.78 0 | 8* 3.86 78
2.121 19 | 1754 | 4514 2.120 | 10| 1754 | 45146.
5| 3* 3.86 | 6.78 5] 8* 3.86 78
13 | 0. | 18 | 31| 1552 | 4000 0.1 18 | 30| 1552 | 40000.
0 ]9* 7.95 | 0.00 0| 7* 7.95 00
0. 18 30| 1552 | 4000 | 14 | 0. | 18 | 33 | 1552 | 40000.
5 | 9* 7.95 | 0.00 51 9* 7.95 00
1. |19 | 30| 1552 | 4000 1. ] 18 | 32| 1552 | 40000.
0 | O* 7.95 | 0.00 0| 9* 7.95 00
1. |19 | 30| 1552 | 4000 1.1 19 | 33| 1552 | 40000.
5 | 0* 7.95 | 0.00 5 | 0* 7.95 00
2.1 19 [ 30| 1552 | 4000 2.1 19 | 33| 1552 | 40000.
0]0* 7.95 | 0.00 0 | O* 7.95 00
2.1 19 [ 31| 1552 | 4000 2.1 18 | 33| 1552 | 40000.
51 1% 7.95 | 0.00 519* 7.95 00
15 |} 0. |22 10| 1538 | 4000 0.]22 13| 1538 | 40000.
05 4.62 | 0.00 0| 3 4.62 00
0.[22| 8 | 1538 | 4000 | 16 | 0. | 22 | 13 | 1538 | 40000.
515 4.62 | 0.00 513 4.62 00
1.122 | 8 | 1538 | 4000 1.1 22| 12| 1538 | 40000.
05 4.62 | 0.00 05 4.62 00
1.122 | 8 | 1538 | 4000 1.1 22| 12| 1538 | 40000.
515 4.62 | 0.00 515 4.62 00
2.122| 8 | 1538 | 4000 2.1 22| 13| 1538 | 40000.
0S5 4.62 | 0.00 05 4.62 00
2.122| 8 | 1538 | 4000 2.1 22| 12| 1538 | 40000.
51015 4.62 | 0.00 515 4.62 00
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L =ligands, M.P.=melting point, T= time in hours

Biological Activity

have antibacterial activity against
Pseudomonas aeruginosa,
whereas IAH, and BtscmH, have
antibacterial  activity  against
Escherichia coli, while 1AH, ,
BtscbH , BtscoH, , BtscmH, and
complexes 2, 9, 10 and 12 have
antibacterial  activity  against
Staphylococcus aureus. As metal
ion preferentially bind to —SH
group of the cell enzyme more
strongly, it is logical to assume
that the ligands and complexes
screened were involved in
competitive equilibria involving
the SH group of the cell enzyme.
Therefore, we concluded that
some of the compounds aquire
biological activity. If this is the
case, the compounds which were
expected to bind to —SH group of
the cell enzyme acted more
strongly than the nitrogen donor
atom in the ligand (Table 7 & 8),
these observation have been
consistent with that observed by
many workers (Jawetz et al.,
1987).

Many chemical compounds
had a good ability to attack the
bacteria through their effects on
the synthesis of ribonucleic acid
which could be resulted from the
inhibition action of these
compounds on the DNA of the
bacteria which caused inhibition
of the activities of DNA gyrase
enzyme including the separation
of supercoiling or decantenation
or unkotting of the DNA®¥.
Moreover, the antibacterial agent
were known to attack the cell in a
variety of ways such as killing or

inhibiting  the  growth  of
microorganisms by affecting
special target sites like the

synthesis of cell wall, protein and
nucleic acid or by inhibiting the
function of the cell membrane,
binding of the sulthydryl groups
of the cell enzymes with the
complexes''®. Numerous
experiments have been done to
determine  the  antimicrobial
influence of the complexes.
Table (7 and 8, Fig. 4) showed
that the IAH, and complex 3

Table 7: Antibacterial activity of different concentrations of the

ligands and complexes (E/ml)

Psudomonus Proteus Escherichia | Staphylococcu
& auruginosa mirabilis coli S aureus
) 12 | 25|50 12 | 25|50 12 | 25|50 12 | 25 | 50
51005005 ]0]0]5]0]0
M M M
IAH, S S| S|R|R|R S S| S S S| S
BtschH| R | R| R| R|R|R|R|R|R I\S/[ S | S
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sensitive diameter not more than 6 mm less than control®’™", MS
moderate sensitive zone diameter of 6-12 mm less than control, R

S

resistant zone diameter of 12 mm or less than control
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Table 8: Antibacterial activity (inhibition zone) of different
concentrations of the ligands and complexes (npg/ml)

Psudomonus Proteus Escherichia | Staphylococcu
& A auﬂginosa mirabilis coli S aureus
12 |25 |50 | 12 (25|50 |12 | 25|50 12 | 25| 50
5100|5005 /0]0 5 0 0
IAH, 9 (12 (10| - - - 8 (12 (10| 8 | 12| 10
BtscbH | - - - - - - - - - 9 | 12 | 12
BtscoH, | - - - - - - - - - |12 12| -
BtsczmH e A A A
BtscpH | ) i i i ) ) ) i ) ) )
2
1 - - - - - - - - - - - -
) - - - - - - - - - - - -
3 - - - - - - - - - - 7 9
4 - - - - - - - - - - 7 9
5 - - - - - - - - - - - -
6 10 | 10| 7 - - - - 7| 8 - 7 8
7 - - - - - - - 717 - - 7
8 - - - |11 |10 | 6 - - - - 7 9
9 - - - - - - - - - - - 7
10 - - - - - - - - - - - 7
11 9 (12| 7 - 9 | 8 - - - - - 7
12 - - - - - - - 719 - - 7
13 - - - - - - - 719 - 8 9
14 - - - - - - - 719 - 7 9
15 - 7 110 - - - 11012 | 8 |10 |12 | 8
16 - - - - - - - - - - - 7
Ax25 - - - 9
CIPS 10 10 10 10

Inhibition of E. coli by Inhibition of P. mirabilis by
Inhibition of E. coli by Inhibition of S. aureus by

ARAA
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6 &7 Complex 8§ & 11
Complex 6 Complex 14 & 15

Inhibition of E. coli by
Inhibition of S. aureus by
Complex 12, 13 & 14
Complex 7, 9-12,16

@

Inhibition of P. auruginosa by
Inhibition of P. auruginosa by

Complex 15

Inhibition of P. auruginosa by

Inhibition of S. aureus by
IAH,
Ligands

against Aspergillus niger and
Candida albicans. No effects
have been observed.

through the azomethine
nitrogen and two oxygen
atoms in both neutral and
alkaline medium.

The ligands  BtscbH,
BtscoH,, BtscmH, and
BtscpH, acted as bidentate
chelating ligands joint
through nitrogen atoms in
neutral medium, whereas

YAVY

Complex 6 & 11

Inhibition of E. coli by

Ligands
Fig. (4) Antibacterial
activity
All  the ligands and

compounds have been screened
for antifungal activity in vitro
CONCLUSSION

According to the analytical
, physical and spectral studies,
the following observations have
been achieved that lead to
establish the following points:
I-  The ligand TAH, acted as
tridentate chelating ligand
joint to the metal ion
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[Cu(IAH,)(LH;)(Ac)]Ac
and non ionic had the
formula
[Cu(TAH)(FA)(LHy,)]
basic medium.
Copper ion in all the
complexes have been
probably hexacoordinated,
leading  to distorted
octahedral geometries as
shown below:

n

———
Nt
R
A )

(I) Complexes in neutral medium

Oxford, England, 1* Ed., Vol.5,
534 (1987).

2- Stwertka A.; "A Guide to The
Elements"; Oxford Univ. Press
Inc., New York, Rev. Ed., 96-98
(1998).

3- Caret R. L., Denniston K. J.
and Topping J. J.; "Principle and

Application of Inorganic,
Organic and Biological
Chemistry"; McGraw-Hill,

U.S.A., 62 (1997).

4- Chaloner-Gill B., Euler W.B.,
Mumbauer P. D. and Roberts J.
E.; J. Am. Chem. Soc.; 113,
6831(1991).

5- Kalyanasunaram K.; Int. J.
Enorgy Res.; 21(14) 1345-1350
(1997).

vy
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in basic medium they acted

as anion (-1) tridentate

chelating ligand .

One nitrate ion acted as
monodentate ligand for
complexes in neutral
medium and the other
nitrate joint in ionic
manner

All the resulted complexes

in neutral medium were

ionic had the formula

e

N
I

3-

(1)
Complexes in basic medium

6- All the compounds were
stable towards laser irradiation.

7- Some ligands and complexes
had antibacterial activity against

Psudomonus auruginosa
Staphylococcus  aureus  and
Escherichia coli

8- All the Iligands and

compounds have no antifungal
activity against Aspergillus niger
and Candida albicans.
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Thermogravimetric Analysis of Epoxy resin with
N-2BMA Phenyl Maleamic acid networks

Abstract
The present work deals with the preparation and thermal
investigation of interpenetrating networks (IPNy) of epoxy resin and N —
2-Bromo phenyl maleamic acid Accordingly mono basic amic acids was
synthesized (2BMA), For this study.
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After characterization by IR spectroscopy ,the IPN; were studied
hermally  using Thermogravimetric Analysis(TGA)and Isothermal
Gravimetric Analysis (IGA)techniques.For TGA measurements the
following points were observed:

The comparison of weight percentages at 350 C° (Wt%)ss. with Initial
Decomposition Temperature(IDT )and Complete Decomposition
Temperature(CDT) values reveal its agreement with CDT more than
Complete Decomposition Temperature values (IDT). this observation
indicate that Initial Decomposition Temperature values(IDT) are not
suitable measure for thermal stability.

The values of Initial Decomposition Temperature (IDT)and Complete
Decomposition Temperature (CDT) and weight percentages at 350 C°
(Wt%);50 are nearly almost the same in the range(25,50,80,120,180) C°
This behavior may be due to the inclusion of second polymer in the
epoxy matrix The higher weight percentages at 350° C (Wt%);s0 value
was observed in natural medium. As well The activation energy of
activation (by using Fuoss equation) was also estimated .

Key words: Thermal gravimetric Analysis, epoxy resin, networks,
Maleamic acid, activation energy, thermally stable Polymers, isothermal
gravimetric Analysis
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Comparison between concentration solutions for the diagnosis

of the Nematode worm eggs in the sheep
E.S. Hussein , S. S. Aghwan

Department of microbiology , college of veterinary medicine , university of
Mosul, Mosul , Iraq

Abstract
This study included a comparison between different concentration
solutions for the diagnosis of the nematode worms infection , It is observed
that the best methods were proven using the saturated sugar solution for
flotation of the nematode worms ,as the percentage (%60.69) and the least
efficient method of examining the stool by the direct method as the percentage

(%3.63).
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"A Study to determine the validity of groundwater for different uses
in Semel - Dohuk governorate "

Dr. Yusra Majeed Al-shaker

Abstract:

The current study aimed to determine water quality and classification of
groundwater in the area and determine their power for different uses, and
for the purpose of determining quality and airworthiness for various
uses it has many physical and chemical analyses conducted, and noted
the high values of calcium and magnesium, and for the purpose of
classifying the water it used Piper classification (Piper, 1944), that the
area water type is poised in bicarbonate , sulphate and chloride the
groundwater is unsuitable for human drinking and for building, But it is
suitable for live stocks, the suitability of groundwater for irrigation are
section (C3) according to (Richard, 1969).

8 % 50
R DUl 198 waty dlaidl 3 A3k oLl Gy oLl s o ) W A0l oo
ol @ AaSdly Al I e sl A pasis L LA Rdoy 32l wa 2y
Py ¢ ol (M\Q\ S ) Sl
385 S oy Ky 3 astes g5 ol &l 51 ¢ (VA48 ¢ l) b Sl (i okl G
ST ellly gyl o2l idlo o 2ol
1969). « (Richards Gs, (C3) pmitl 6 k1 sl 2the gney ¢ 1 ol 2l

Introduction: human and geological effects > and

geologically is the nature of the
The study area is located in the rock composition of the area where
northern part of Iraq in the center configuration consists of the
of Semel, west city of Duhok, the following areas (upper Mlocene &
wells of the studied area were Recent & forth age deposit)’ and
considered deep because they are because the importance of
more than (20) meters depth ', the groundwater, and increase the
water zone was affected by both severity of water shortages in the
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world, the current research was
conducted to determine the water

quality and competence of
different Uses.
Materials and methods:

Eight wells were chosen randomly
and their depth were ranged
between  (180-220)

m, in

Y0 Gl (el lal i o2 ol S ) IEN Ll il 35l gl ol s

Semel/Duhok  governorate  as
shown in
figure (1) and geological, the study
arca was formed from upper
Miocene and forth age deposit (3),
and the chemical and physical
analysis were measured according
to (APHA, 1998) (4) as shown in
the table(1).

figure 1 — study area

Table (1) Method used for chemical and physical analysis of ground water
sample.

YW
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Parameter
Ca hardness , Mg hardness
Chloride (CI)

Sulphate (SO,?)
Nitrate (NO;?)
Bicarbonate (HCO;) ,
Na', K’

pH , E.C, Temperature
TDS

Result and Discussion:

Groundwater quality:
Parameters of the study area are
presented in tables (2,3), all the
samples were alkaline, with range
of PH (7.157.6) The permissible
limits of TDS in the drinking water
was (1000) mg > However in this
study, the TDS values were varied
between (498.3-867 ) mg/1, while
the temperature range was ranged
between (18.5.20) C.
The (8) samples were within
acceptable limits, Calcium &
Magnesium in the study area were
ranged between (162.5-356) ppm

Method of analysis

Titration with Na,EDTA

Titration with 0.02N AgNO; using
potassium dio-chromate indicator
Gravimetric method by using wave
length (430 nm)
UV-Spectrometer by using wave
length (270nm)

Titration with (0.02)H,SO, and
phenonephtaline indicator
FLAME PHOTOMETER
CLINICAL PFP7 . JENWAY
Filed electrode meter

Evaporation and drying method

and (2025 471.25) ppm
respectively, and the results of
these values due to the geological
composition and melting processes
occurring Na", K concentrations
were varied between (22-134) ppm
and (1.2 -2.3) ppm respectively,
the sodium values are due to halait
rocks and leaking waters "’
Potassium was acceptable value,
The concentration of CI1 ion was
(4596) ppm, Sulphate in the study
area varied between (72-181) ppm
the major origin of sulphate was
result from the dissolution of

gypsum '
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Table (2) pH ,TDS, E.C and Temperature measurement

Well Ca Mg Na K Cl So, Hco,
no.
1 1625 | 18575 | 74 1.7 45 98 402.6 |
2 322.75 | 344.75| 73 2.1 95 181 | 605.1 |
3 300 | 270.45 36 1.5 68 132 512.4
4 356 | 286.75 29 1.2 54 176 457.5
3 170.25 | 264 134 2.3 74 180 366
6 237 240.1 113 1.7 96 137 427 |
7 211.5 | 251,10 62 1.5 o4 72 433.1
8 3075 | 2962 | 22 0.9 47 78 | 506.3
Table (3) Chemical measurements (ppm)
Well no . pH TDS (ppm) E.C | Temperature ©

1 7.6 498.3 778.6 19.5

2 1.15 867 1354.8 20

3 7.15 683.4 1067.8 19

4 7.21 693.4 1083.6 18.5

5 7.6 608.9 951.4 19

6 7.3 616.8 963.9 20

3 Tod 914.2 8034 | 19

8 7.26 546.7 8543 | 18.5

Groundwater Classification: 15) so that each wet skitha sample

For this command has been using
Piper classification"8" This
classification can represent more
than chemical analysis with in a
single profle, Because of its
reliance on group positive and
negative ions in water For the
purpose of  applying  the
classification, used (Rock Work

VY.

data has been entered on the
pattern through the specified form
template location which is divided
into seven section \by (langguth,
1966)'9", the results showed that
the area water type is poised in
bycarbonate , sulphate and
chloride as shown in the figure (2)
and that is due to the nature of the
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geology of the area, consisting of
composition upper Miocene &

Cmicesrn £Cw
CATIOMNS

Groundwater Suitability:
Groundwater suitability for any
purpose is related to its physical,
chemical and biology and
biological properties.

water was mainly wused for
drinking, irrigation or industrial
uses when it
was fulfills the criteria or standards
of certain limits Groundwater is
the main sources of water supply
in the study area because of the
arid desert climate and little
rainfall.

ARAR
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Recent & forth age deposit.

Groundwater suitability for
human drinking:
There are several standard S

defining the suitability of water for
drinking such as World Health
organization"5".

According to this standard
groundwater in the study area were
unsuitable for drinking purpose
because of Ca and Mg is out of
permissible limits, table 4.

Table 4 : Standard drinking water
(WHO ,2007)
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Parameters WHO , 2007 Wells |
TDS 1000 628.58 |
pH 6.5-8.5 1.39
o 75 259.18
* Mg 125 268.21
Na 200 67.37
L s o 1S
L S0 o Eil

Groundwater uses for livestock
purpose:

the groundwater of the studied mea
had been evaluated for livestock

shown in table (5) According to
Altoviski classification, all
groundwater samples are good for
domestic uses, animals and

uses depending on the livestock.
classification proposed by Table 5 :Specification of waters
Altoviski (1962)"10", the for livestock consumption

classification is based on some of
the major cations and anions as

(Altoviski , 1962) (ppm)

R

Element | Very good Good permi Can be | Threshold
water water use
Na 800 1500 2000 2500 4000
Ca 350 700 800 900 1000
Mg 150 350 500 600 700
Cl 900 2000 3000 4000 6000
So, 1000 2500 3000 4000 6000
TDS 3000 5000 7000 10000 15000
Water uses for  building Altoviski, (1962 )classification,
Purpose: according to this classification all

The suitability of water samples
for building purposes is based on

water samples of the groundwater
are unsuitable for  building
purposes,
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because of high values of HCO;

ions in groundwater of the studied Table (6) water quality Guide for
area. table (6). Building Uses (Aitoviski, 1962).
Parameters | Na' Ca™ Mg Cl SO,~ HCO;
mg/L
Permissible | 1160 437 271 2187 1460 150
limit
Irrigation water criteria: soil, for the purpose of classifying
The suitabiliw of groundwater for the validity of water for agriculture
irrigation is contingent on the use classification of (Richard,
effects of the mineral constituents 1969) """, which shows that water
of the water on both the plant and fall
the within section (C3), table (7).
Table 7 : Classification of (Richard , 1969)
Class of water E.C TDS
C1 few salinity 110 - 250 0-160
C2 average salinity 250 - 750 160 — 480
C3 high salinity 750 — 2250 480 — 1440
C4 very high salinity 2250 - 5000 1440 — 3200
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Histopathological Changes In Some Organs
Of Mosquito Fish Gambusia holbrooki Exposed to
Cadmium Chloride

* Amal abdulEllah Yonis, *Ali Ashgar Abed
Abstract

In this study, cadmium chloride (Cdcl,) experimental aquatic
exposure was studied in Mosquito fish (Gambusia holbrooki ) were
acutely acute exposed for 1- 4 days and chronic 30-90 days to linearly

increased concentrations of Cdcl, (5-15and 25 mg /L)

The present study was carried out to investigate the Cdcl, toxicity in
Gambusia . Eighty adult male were placed for 10 days in glass aquariums
for acclimatization, then after divided into 4 different experimental
groups. Five fish , serving as controls, were placed in clean tap water, and
the rest of them were placed in glass aquariums received the following
treatments 5, 15 and 25 mg/L as cadmium chloride ( Cdcl,) for each
experimental periods either acute or chronic exposure. .Thus, to avoided
death of animals due to Cd and concomitantly exposed the animals to
relatively high concentrations of Cd, to achieve acute effects. After being
assigned to a respective treatment groups (5, 15 and 25 mg/L) , At the
end of the experimental periods animals were then sacrificed and liver
dissected out for tissues preparation for light microscopy examination.
Histopathological and Histochemical investigations revealed
greater changes in liver tissues after both acute and chronic exposure ,the
changes in the liver hepatocytes showed cytoplasmic vacuolization ,
vacuolar degeneration in the hepatocytes , focal areas of necrosis in
hepatocytes, dilation and congestion in blood sinusoids desquamation of
hepatic tissue, congestion of the hepatic central vein and an increase in
sinusoidal space were also observed.

This study emphasized that the fish  may be useful in
environmental monitoring and also evaluating biomarkers in fish exposed
for different metal concentrations and exposure periods

Keywords: Gambusia holbrooki , Cadmium ,Histopathology, Liver.
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Introduction as a consequence of industrial,

: o agricultural and anthropogenic
Environmental contamination by

) , sources, such as an urban runoff,
metals  became intensively

) . ) ) ) sewage treatment plants,
investigated in  toxicological

, domestic garbage dumps, and
researches in recent years. Heavy

finally th ffect diff t
metals such as Cu, Cd, Zn, Cr lhally they can atiect dilicren

. ecosystems Sampaio et al
and Hg reach the aquatic systems Y P (

2008). A core of aquatic

vt
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pollutants and additional
concentrations of these metals
the

of

accumulate  in aquatic

ecosystem.  Some these

pollutants may prove directly
toxic to

aquatic  organisms

Guillette et. al( 1995), while
others may elicit more subtle
effects Vandenberg et al. ( 2012).
Gambusia holbrooki
(Cyprinodontiformes,
freshwater

Poeciliidae) 1s

member of poecilidae 1s a

diminutive fish rarely exceeding
46 mm in standard length, fish of
this genus are well known for
their consumption of insect
larvae.This fish is are widespread
and  extensively used in
biological control of mosquitoes
in the infestation of mosquito
larva and is commonly known as
mosquito  fish. In addition,
Gambusia is a widely distributed
fresh water fish that can persist in
a highly polluted habitat, and has
the potential for the development
monitor of

as a Dbiological

environmental pollution

ARARY
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Metals are able to disturb
the integrity of the physiological
and biochemical mechanisms in

fish that are not only an

important ecosystem component,
but also used as a food source
Basha and Rani( 2003., Ath
2010). The metal accumulation in
fish induce

could many

pathological effects such as
alteration in enzyme activities
(Lionetto et al., 2000) and
damage to organ structure (Giari
et al., 2007) .Some organs such
as liver is investigated to metal
accumulation. Moreover, this
tissues have been identified as
the main storage sites for Cd
Kim et al(2004 ) . Cadmium was
identified as a contaminant at 776
of the 1,467 EPA National
Priorities List sites in 1998.
Cadmium is considered one of
the most toxic substances in the
environment due to its wide
range of organ toxicity and long
elimination half-life of 10-30
et.al(1998). Cd

years. Jarup

accumulation in distinct organs
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depends on  uptake  and
elimination rates that are

different from one tissue type to

other Lange et al( 2002).

Liver is considered as a
detoxification organ and essential
for both  metabolism and
excretion of toxic substances in
the body (Hinton and Lauren,
1990). Thus, this work aims to
investigate the effect of cadmium
accumulation on liver histology
and to determine the structural
damages induced by this metal in
fish

mosquito (Gambusia

holbrooki), in relation to different

concentrations and  exposure
times,

Material and Methods
Test organisms, fishes
were collected from north

Mosul(Mendan Bridge area ) /
Iraq. The reference site chosen
for this study is where fish from
the species G. holbrooki have
been recorded, Eighty adult male

were placed for 10 days in glass

YVYA
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aquaria (120x65x60 cm) for

acclimatization. Five fish ,
serving as controls, were placed
in clean tap water, and the rest of
them were placed in glass aquaria
(120x65x60 cm) at depth 3cm
and added 5, 15 and 25 mg/L
cadmium chloride (CdCI2) for
each experimental periods either
acute( 1-4 days) or chronic( 30-
90 days) exposure.  This
exposure concentration based on
preliminary experiments showed
that 37.298 mg/l concentrations
the  96h lethal

1s sub

concentration for fish and on
corresponded previous study 39
(Ali et al ,20014 ) .Thus, to
avoided death of animals due to
Cdcl, and, concomitantly, web
exposed the animals to relatively
high concentrations of Cdcl,, to
achieve acute effects. After being
assigned to a respective treatment
groups(5, 15 and 25 mg/L) ,
each fish was maintained in an
individual container (volume 2.0
L) throughout the test period.
Each

animal represents a
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replicate, and there were 3
replicantes in each treatment. The
fish were fed commercial fish
food ad libitum throughout the
At the of the

test. end

experimental periods  animals
were then sacrificed and,liver
dissected out for  tissues
preparation for light microscopy

examination.

Histological alterations were

evaluated in liver after 24 h and
96 h ,and after 30,60,90 days
exposure to (5,15 and 25) mg/L).
Fish samples were fixed in
formaline solution for 24 h, and
prepared for histological analysis
according to standard
procedures(Dissetion , Fixation ,
Washing dehydrated in
successive grades of ethanol
series (70and 95°) , Clearing ,
Infiltration and embedded in

paraffin, Trimming and

Sectioning, deparaffinization and
stained  with

staining.  were

AR
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haematoxylin and eosin (H/E)
.Histochemical  Stains(Periodic
Acid Sciff (PAS) , Alecian Blue
Stain (AB) pH 2.5,1, Pearl,s stain
(PS), Congo red stain (CR),
Toludine Blue Stain (TB) for

histological examination under a

light microscope.
RESULTS & DISCUSSION

The lLiver tissue 1s formed

from parenchyma called

hepatocytes. These were located

among the sinusoids forming
cordlike structures known as
hepatic ~ cell  cords. The

hepatocyte has a polyhedral cell

body with a central core
containing generally one
spherical nucleolus
(Fig.control).The main
histological alterations, noted
during the acute

contamination(5mg/L) for(1)day,
were clumping of nucleui of

hepatocytes with tissue necrosis

(Fig. 1).
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Fig(Liver control) Fig (1) clumping of nucleui of
hepatocytes(]) necrosis (NE)

after(14 days).fatty degeneration it also observed after (4) days
and granuloma of the liver tissue necrosis and congestion of the
was noted (Fig.3). central hepatic vein (Fig2). While

vein,clumping of hepatocyte Fig(2) congestion of the central
nuclei ,dilation of hepatic vein(draws)
sinusoid,oedema and fatty Fig (3) fatty degeneration,
vaculation (Fig.4) .while after granuloma(GR).

(60)days gient cell and necrosis After (30) days of exposure the
in hepatocytes appeared (Fig.5). liver of treated fish showed

congestion of the central hepatic

YYY .
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While in the last period in Fig (4) congestion of the central
chronic exposure (90 days)after hepatic vein(draw). Fig(5)
exposure  to cdcl, seen gient cell(G) .

necrosis,vacculation of necrosis also seen, as well as
hepatocyte ,appear Councilman vaculation of hepatocytes and
body and diliation of diliation of  sinusoid and
sinusoids(Feg.7). infiltration of inflammatory cells

( Fig.6) seen after (75) days.

The main histological alterations Fig(6)

of this tissue, noted during the necrosis(NE)vaculation(V)

acute contamination(15mg/L) diliation Fig(7)
for(1)day vacculaion in Councilman body(draws)
hepatocyte  (Fig.8). It also of sinusoid(S) infiltration of
observed after (4) days necrosis, inflammatory

vacculaion in hepatocyte and cells(draws)

diliation of sinusoids (Fig.9).

YVYYY
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contamination(15mg/L)
for(1)day,
vaculation (Fig.10). After (4)

were necrosis and

and

days necrosis,vacculation

dilation of sinusoids(Fig.11).

TN Gl (o ol i 2 ol 6 ) 00N L ll Ll 5511 gl ol sas

Fig(8) vacculaion in hepatocyte.

Fig(9) necrosis(NE) ,
vacculaion(V)
and diliation of

sinusoids(S).Infilteration(draws)
The main histological alterations

of this tissue, noted during the

in small groups seen after (45
days) of treatment (Fig.12 ).
Necrosisand appear gient cells,

were seen after (45)days(Fig. 13)

Fig(10) necrosis(draws).

Fig(11)
necrosis(NE),vacculation(V) and
dilation of sinusoids(draws).
congestion of blood vessles and

clumping nucleus of hepatocyte

YVYY
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hepatocytes(Fig.14) , Fig(12)congestion of blood
Congestion of blood vessles vessles
and fatty vacoul in Fig(13) ). Necrosis(NE)

hepatocytealso seen(Fig.15). After (60) days of exposure

the liver of treated fish
showed apoptosis ,diliation
of sinusoids, necrosis and
vacculation of

s P e T o

While in the last period in Fig(14) apoptosis(draws) ,
chronic exposure (90 days) Fig(15) Congestion of blood
exposure to cdcl2 seen vessles and fatty yacoul
(Fig.16)., as well as necrosis -vacculation(V)
,oedema and hemosiderin in necrosis(NE)

hepatocyte.

(25mg/L) for(1)day congestion of (Fig.16) as well as necrosis

blood vessles, diliation of ,oedema and hemosiderin in
sinusoids and appeare Council hepatocyte
man bodies(Fig.17). it also The main histological alterations

of this tissue, noted as a result of

YVYYY
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Glycogen (Fig.18).
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observed after (4) days appear

of observed

(Fig.19).Necrosis and oedema in

sinusoid  were

hepatocyte were seen after

(30)days of exposure to cadmium

chloride(Fig.20).

(Fig.17) Council
bodies(draws),necrosis(NE).
Fig(18) Glycogen (G).

While after(14 days) Glycogen

man

,necrosis ,vaculation and dilation

and fatty
). After (60)

granuloma

vacuoles(Fig.21
days of exposure the liver of
fish  showed

treated fatty

vacuoles(Fig.22 ).

\AARA

Fig(19) Glycogen(g)
,necrosis(NE).

Fig(20) oedema (ED)
,necrosis(NE) in hepatocyte.
After (45) days of exposure the

liver of treated fish showed
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While in the last period in
chronic exposure (90 days)after
exposure to cdcl2 seen clumping

of hepatic nuclouse (Fig.24 ).

Fig(21) granuloma and fatty
vacuoles Fig(22)

fatty vacuoles(FV).

fatty vacuoles seen after (75)

days after treatment (Fig.23).

Fig(23) fatty vacuoles(FV).

hepatic nuclouse (draws)

These factors include the
environmental metal
concentration and time of

exposure. Indeed, several authors
showed that animal.Liver is one
of the secondary site of cadmium
accumulation, and the first site of
detoxification Thophon et al.,(
2003).In  hepatic

tissue, the

YYYo

Fig(24) clumping of

The main goal of this
study was to assess cadmium
accumulation in  Gambusia
tissues after acute and chronic
exposure and determine the
histological lesions following this
exposure. A number of evidence
has shown that several influence

Cd accumulation in fish tissues.
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Moslen, 2001; Teh et al., 2004)
have confirmed that hepatocyte

vacuolation and abnormal

accumulation of neutral lipids

such as triglycerides are common

responses of the liver to

perturbations in lipid metabolism

that arise from contaminant
exposure.
CONCLUSION

The present study showed that
cadmium uptake was both time-
and dose-dependent.. The
histological changes observed in
the liver of the G. affinis, after
exposure, were characteristic of
by

chloride. The findings of the

direct damage cadmium

present histological

investigations demonstrate a

direct correlation between

cadmium  accumulation and

histopathological damage in

liver. Such results support that
mosquitofish  has  developed
cadmium-sequestering

detoxifying systems and may

enhance further elucidation of

AAA N
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lesions noted in

the

histological

Gambusia  during acute
exposure to Cd were hepatocyte
atrophy,  desquamation  and
necrosis of hepatic tissue. During
the chronic exposure, central

hepatic vein congestion,
hepatocyte hypertrophy and the

presence of lipid inclusi ons were

recognized. Thesefindings are
consistent with cadmium
inducing greater hepatic

alteration in fish after chronic

than after acute
(Tophon

2003).The histological alterations

exposure

exposure et al,
of hepatocytes identified in this
study may be the result of various
biochemical lesions and act as a
signal of degenerative processes

that suggests metabolic damage

(Pacheco and Santos, 2002).
Hinton and Lauren, (1990).
Verified that vacuolation of

hepatocytes is associated with the
inhibition of protein synthesis,
energy depletion or a shift in
substrate  utilization.

authors (Kohler, 1990; Teinen-

Many
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alligators from
contaminated and control
lakes in Florida. Environ.
Health Perspect. 102, 680-
688.

Vandenberg, L.N.,
Colborn, T., Hayes, T.B.,
Heindel, J.J., Jacobs, D.R.,
Lee, D-H.Jr., 2012.
Hormones and endocrine-
disrupting chemicals: low-
and

dose effects

nonmonotonic dose

responses. Endoc. Rev. 33,
378-455.

Basha,
P.S.,Rani,A.U.,2003
.Cadmium-induced
antioxidant defense
mechanism in freshwater

teleost Oreochromis
mossambicus (Tilapia).
Ecotoxicol.  Environ.Saf.
56,218-221.

e Atli, G, and Canli, M.
2010 .Response of
antioxidant system of fresh
water fish Oreochromis
niloticus to acute and
chronic metal (Cd, Cu, Cr
Zn, Fe)exposures
Ecotoxicology and

Environmental Safety, 73
1884—-1889.
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physiological and biochemical

mechanisms of resistance to

metal toxicity.Gambusia 1is a
species that was shown to be
appropriate for in situ tests and
environmental

for metal

monitoring.
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Role of Interleukin — 17A in Diabetic Type 2 Patients
Infected with Toxoplasma gondii
Sarah Ali Saeed Israa Kasim Al-Aubaidi
ABSTRACT

Toxoplasma gondii is an intracellular protozoan infects mammalian hosts with
toxoplasmosis, it passes in three morphological forms: tachyzoits, bradyzoits and oocysts.
It’s considered as zoonotic disease. Diabetes mellitus is abnormal metabolic disease with
hyperglycemia due either to absolute insulin deficiency or a reduction of insulin biological
function. One hundred and twenty blood samples of diabetic patients included this study
after diagnosed by endocrinologist at the Imamein Kadhimein Medical City in Baghdad
province ,during August until the end of December 2016 with age ranging 12-76 years with
mean 50.9 + 13.8. Diagnose of toxoplasmosis infection was done by using Toxo IgG and
IgM antibodies immulite torch assay while diabetes diagnosis by fasting blood glucose
tests . The results showed that a group of diabetic patients have the highest level of glucose
in diabetes test (188.31 pg/ml) while a group of diabetic patients infected with
toxoplasmosis have the highest level of IgG (106.17 1U/ml) while all samples have
seronegative for Toxo IgM also measuring IL-17 levels in samples were done by sandwich
ELISA method that showed a group of diabetic patients without toxoplasmosis have the
highest level of IL-17 164.5+£19.48 pg/ml , while diabetic patients infected with
toxoplasmosis recorded high level also 162.16 + 36.25 pg/ml in comparison with control
group 140.80 £20. 37pg/ml.

Keywords: Toxoplasma gondii, Diabetes mellitus (type 2), IgG, IgM, Interleukin-17A
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1. INTRODUCTION

Toxoplasma gondii is an
obligate intracellular protozoan with
unparalleled global distribution and
mammalian host range; it causes a
disease called toxoplasmosis (1).
This parasite passes through three
forms: tachyzoites responsible for
active infection, bradyzoites found in
tissue cysts and sporozoites found in
environmentally resistant oocysts
formed after the sexual stage of the
life cycle (2). It is able to pass both
sexual and asexual parts of its life
cycle in feline (cat) as the final host,
and a wide spectrum of warm-
blooded vertebrate hosts including
humans as intermediate hosts (3).
Because T. gondii is one of the most
common parasites of animals,
consumption of infected meat
contributes to  the  growing
importance of toxoplasmosis as a
zoonotic disease (4).

Diabetes mellitus (DM),
commonly referred to as diabetes, is
a group of metabolic disorders in
which  there  are high  blood
sugar levels over a prolonged period
(5). Type 2 is represent about 90% of
all cases of the disease; it 1s
characterized by the coexistence of

Vo0 Gl (el lal i o2 ol S ) IEN Ll il Jisl) el ol s

insulin deficiency and the peripheral
effects of the hormone (6).

Toxoplasmosis and diabetes may
pave the way to each other; the
occurrence of necrotic lesions in the
pancreas of the experimental animals
infected with 7. gondii may indicate that
toxoplasmosis paves the way to diabetes
as the involvement of the pancreas can
lead to the inhibition of insulin secretion
and consequently the establishment of
diabetes (7).

The aim of this study is to clarify
the relationship between 7. gondii
infection and diabetes type 2 by
measuring level of IgG and fasting blood
glucose also to knowledge the role of IL-
17A in immune response of diabetic
patients and in healthy individuals.

2. MATERIALS AND METHODS

1. Selection of Patients:-

One hundred and twenty blood
samples of diabetic patients included this
study after diagnosed by endocrinologist
at the Imamein Kadhimein Medical City
in Baghdad province during August until
the end of December 2016 with age
ranging 12-76 years with mean 50.9 +
13.8. Five milliliter of venous blood was

ARAR
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collected using 10 ml disposable syringe.
These immediately
transferred to gel tube and left to clot at
room temperature (20-25°C) for 15
minutes, then it was centrifuged at 2500
to 3000 rpm for 10 min period to
separate serum which were used for
diabetes diagnoses (Glucose MR, Linear,

samples  were

Spain) then immulite torch assay used for
diagnosis  (Flex  reagent
cartridge IgG, Siemens, Germany) and
the residual of serum distributed into
aliquots (0.25 ml) in tightly closed
eppendrof tubes by micropipette, and
then the tubes were stored at -20°C until
used. One hundred samples that collected
from patients used for detection
cytokines levels by Sandwich ELISA
method: a group of 50 samples of
diabetic patients infected  with
toxoplasmosis and a group of 50 samples

T.gondii

3. RESULTS AND DISCUSSION
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of diabetic patients only as well as a
group of 25 samples of healthy
individuals selected as control group.

. Sandwich ELISA method:-

Sandwich ELISA
enzyme  immunoassay
measuring the levels of interleukin-17A
by using the manufacturer directives as
provide with the kit from peprotech,
USA.

technique

used for

. Statistical analysis:-

Chi-square test was used to analyze
the results, also least significant
difference (LSD) test used for significant
compare. Statistical significant that used
for this study was a P-value < 0.05.

Table 1. Levels of FBG in studied groups with their comparisons.

Groups No. Mean | Std. Std. | Lower | Upper
Pg/ml | Dev. | Error | Value | Value
Diabetic patients
infected with 50 | 15542 | 51.84 7.33 121 363
toxoplasmosis
Diabetic patients 70 | 188.31| 72.12 8.55 134 289.6
Control 50 | 111.41| 10.48 1.94 75 110
LSD-Value 24.617
P-Value 0.0001**

** Highly significant differences
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T. gondii can infect and replicate in any
nucleated host cells, leading to the
production of various inflammatory
markers the  innate
inflammatory responses and antigen-
specific ~ adaptive this
facilitates a state of chronic inflammation

via acute
immunity,

at various anatomical sites in the host (8).
In a meta-analysis of studies on the

association between chronic
toxoplasmosis and diabetes mellitus,
researchers found that chronic

toxoplasmosis was a possible risk factor
for type 2 diabetes mellitus, and no
association between 7. gondii and type 1
diabetes mellitus (9).

A group of diabetic patients only
has the highest level of fasting blood
glucose as compared with other groups
with highly significant differences as
shown in table (1).

The present results similar to (10)
results that investigate of IgG and IgM in
205 serum samples of diabetics in Ali
Asghar Hospital in Zahedan
(southeastern Iran) with age (13 — 60)
years which found 131 diabetic patients
had fasting blood glucose levels between
121-300 mg/dL that 79 diabetics have
anti-Toxoplasma 1gG (63.2%) and 52
diabetics have anti-Toxoplasma 1gM
(71.3%) with significant differences (P <
0.05).

ey
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Consequently, several
experimental
evaluated and suggested as plausible
pathophysiological =~ mechanisms  to

illuminate this correlation, including:

evidence have been

1. Infected white blood cells assimilate
improved migratory feature, causing
the easier distribution of
Toxoplasma in body organs, such
pancreas.

2. A clinically visible autoimmune
procedure could be ignited by
Toxoplasma  infection, trending
immune machinery across auto
antibody production, for example
against Langerhans islets cells.

3. A probability, is that T.gondii itself
may attack and destroy pancreatic
cells directly, initiating pancreatitis
and more importantly, diabetes (11).

4. Creation of reactive oxygen species
(ROS) and nitric oxide (NO) is
stimulated by diabetes, and these
agents, as stimulant for intracellular
pathogens, can reactivate latent,
cysts of parasites, over starting acute
infection (12).

5. Given the incapability of neutrophils
to correctly achieve phagocytosis
and  intracellular  killing in
progressive stage of diabetes, there
may be raise in responsiveness to
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intracellular pathogens like Candida
and Toxoplasma.

6. The opsonization activity
leukocyte cytotoxicity of diabetic
patients need for of
pathogens are extensively subsided;
therefore they would be more prone

and

removal

for opportunistic infections (13).

Table (2) showed that all samples
of study have seronegative for anti-
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Toxoplasma IgM with highly significant
differences as shown in table 3 while
table 4 clarified that 50 samples of
diabetes have seropositive for anti-
Toxoplasma IgG and 70 samples have
seronegative for IgG Abs as well as a
group of diabetic patients infected with
toxoplasmosis has highest levels of IgG
Abs as compared with other groups with
highly significant differences (table 5).

Table 2. Distribution of 7. gondii infection according to Toxo IgM in

studied groups.
Toxoplasmosis Diabetic Control P-Value
Diagnosis IgM Patients Sig.(*)
No. % No. [ %
Flex reagent + ve 0 0.00 0 [ 0.00
cartridge IgM -ve 120 100 50 | 100 1.00
Total 120 50

Table 3. Levels of Toxo IgM (IU/ml) in studied groups with statistical

description.
Mean | Std. Std. | Lower | Upper
Groups No. IU/ml | Dev. | Error | Value Vg{)ue
Diabetic patients
infected 50 | 0.386 [ 0.21 0.03 0.1 0.8
with toxoplasmosis
Diabetic patients 70 | 0.366 | 0.16 0.02 0.1 0.8
Control 50 | 0437 | 0.17 0.03 0.2 0.8
LSD-Value 15.371
P-Value 0.0001**

** Highly significant differences

\VYe
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Table 4. Distribution of 7. gondii infection according to Toxo IgG in studied

groups.
Toxoplasmosis Diabetic Control P-Value
Diagnosis IgG Patients Sig.(*)
No. % No.| %
Flex reagent + ve 50 41.67 | 0 | 0.00
cartridge IgG -ve 70 58.33 | 50 | 100 0.01
Total 120 50

Table 5. Levels of Toxo IgG (IU/ml) in studied groups with statistical

description.
Mean | Std. Std. | Lower | Upper
Groups No. IU/ml | Dev. | Error | Value Vl:l{)ue
Diabetic patients
infected 50 |106.17 | 89.65 | 12.67 13.4 260
with toxoplasmosis
Diabetic patients 70 3.68 0.82 0.09 2.3 5.2
Control 50 3.89 0.73 0.13 3.1 5.1
LSD-Value 21.873
P-Value 0.0001**

** Highly significant differences

the immulite 2000 torch
an automated Toxoplasma

Newly,
assay,
quantitative IgM and IgG test, has
been presented, which measures Toxo
I[gM and IgG in International Units
per milliliter (IU/ml) of serum. This
assay 1s simple, comparatively
inexpensive and rapid needful 60-90

minutes for completion (14).

The previous results of IgM
and 1gG Abs agreement with the study

\Vye

of (14) that studied seroprevalence of
toxoplasmosis 110  diabetic
pregnant women and 110 non diabetic
pregnant women which found 47
(42.7%) of diabetic pregnant women
were seropositive for anti-Toxoplasma
IgG and 3 (2.7%) seropositive for
IgM Ab as well as 24 (21.81%) of
healthy non diabetic pregnant women
were seropositive for IgG Ab but
there is no detection for IgM Ab. as
well as agreement with results of (15)

n
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that showed the prevalence of IgG and
IgM Abs in diabetic patients were
(56.6%) and (2.4%) while in control
(22.4%) and (1.6%)
respectively, also compatible with
results of (16) that studied serologic
detection of
infection in 91 diabetic patients and
93 healthy control which found the
prevalence of IgG Ab of T. gondii was
55 (60.43%) while in healthy control
was 36 (38.7%).

WwWCEere

anti-Toxoplasma

These findings discovered the
prevalence rate of IgG Ab was
directly related with duration of
diabetes because of the weakened
immune system of diabetic patients
which also proposed that
toxoplasmosis patients are more
susceptible to be diabetics than those
without. Demolition of the pancreas
occurs in three stages of 7. gondii:

1. Hyperactive stage (hyper-period)
in which B-cell obliteration of
nerve cells and less interference
in the insect in a hyperactive
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state of the pancreas, sometimes
insulin secretion 1S excessive,
frequently resulting in low or a
too low blood sugar, this stage is
often occurs during adolescence.
2. Disordered stage (compensatory
stage), in which neurons and
pancreatic B-cells have a great
amount of damage, under normal
conditions, insulin secretion will
be insufficient, the body will
begin the compensative function.
So, when few in the disordered

state, this stage of insulin
secretion over time.
3. Decline stage (recession), in

which nerve cells and p-cells
destruction of more
compensatory function reach to
its limits (10).

The results of table (6) referred to
serum levels of IL-17A in studied
groups and explained that a group of
diabetic patients only has the highest
level of IL-17A in comparison with
other groups although significant
differences showed in these results.

Table 6. Concentrations of IL-17A (pg/ml) in sera of studied groups.

Groups No Mean | Std. Std. | Lower | Upper
" | IU/ml | Dev. | Error | Value | Value
Diabetic patients
infected 50 |162.16 | 36.25 5.12 111 356
with toxoplasmosis
Diabetic patients 50 |164.50| 19.48 4.34 126 200

vy
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Control 25 |1140.80 | 20.37 4.55 104 167
LSD-Value 16.994
P-Value 0.0186*
Normal range 16 — 1000

*Significant differences

Table 7. Comparisons of IL-17A levels (pg/ml) estimated in sera of studied

groups.
Mean P- Sig.
Parameter Group 1 Group 2 Diff. | Value | (*)
Dla!)etes Dla!)etes 234 | 0.672 | NS
patients patients

IL -17 with

Concentration . Control 21.36 | 0.0297 | *
toxoplasmosis

(Pg/ml) Diabet
a)eres Control | 23.7 |0.0224 | *

patients

IL-17 is one of the best-studied cytokines
in immunology, at least in part owing to
its  involvement in  inflammatory
pathology; it is also known as IL-17A
that produced by a subset of activated
CD4 T cells under inflammatory
conditions which is a key cytokine that
links T cell activation to neutrophil
mobilization and activation as such IL-17
can mediate protective innate immunity
to pathogens or contribute to the
pathogenesis of inflammatory diseases is
a pro-inflammatory cytokine that is
essential for host defense against bacteria
and fungi, its importance in autoimmune
disease was

pathogenesis recently
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uncovered in both human patients and
animal models (17).

T. gondii induces the production
of a number of pro-inflammatory
cytokines (TNF-a; IL-1; IL-17; IL-15),
anti-inflammatory cytokines (TGF-B; IL-
4; 1IL-10), nitric oxide synthase, and
oxygen species that are
associated with inflammatory responses
in various sites and cells, including the
brain, microglial cells, astrocytes, and
infiltrating CD4+ and CD8+ T cells (18,
19). It is important to note that excess
production of pro-inflammatory cytokines
ends up causing damage to the host;
therefore a delicate balance between the

reactive
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pro-inflammatory and anti-inflammatory
signals is necessary for the survival of the
host (20). Maintaining this
homeostasis during 7. gondii infection
requires both the capacity to control the
host immune response and the capacity to
limit the replication of the pathogen (21).
Given that a strong Th1 immune response

immune

i1s elicited to maintain the dormant
bradyzoite stage and that a Thl immune
response 1s also maintained to promote
long-lasting immunity (22).

Study showed an IL-6-dependent
increase in the number of IL-17-
producing cells in spleen of obese mice,
suggesting Th17s may also contribute to
T2D inflammation and insulin resistance
(23). T2D patients have elevated serum
levels of IL-6, IL-1B, and TGF-B, three
cytokines known to induce Thl7
differentiation (24).

[L-17 inhibits glucose uptake in
vitro and impairs glucose and insulin
metabolism in metabolic syndrome and
diabetes in young mice (25). IL-17
induces expression of IL-6 that is known
to induce insulin resistance in vitro and in
vivo (26).
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Study of paraoxonase3 enzyme for women with breast cancer
(Biochemical and molecular genetics study)
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Abstract:

The research include studying biochemical and genetic molecular study
for paraoxonase3(PON3) enzyme and identify some biochemical parameters for
serum blood samples 68 women with breast cancer and follow-up after take them
three doses of chemotherapy and comparative with 50 normal female as control
group. The result showed for women with breast cancer a significant increase in
(PON3) when compared with normal women, the results also showed for women
who have taken chemical doses and women with breast cancer significant
decreased in (HDL-C , HDL-C/TC , Bilirubin) compared with normal women , the
results showed for women who have taken the first dose significant increase in
(Bilirubin) and significant decrease in (HDL-C, HDL-C/TC, PON3), while second
dose and the third dose chemotherapy found significant increase in (HDL-C ,
HDL-C/TC ,Bilirubin, urea, creatinine ) and significant decreased for (PON3).

The results included sequential analysis for PON3 enzyme ,it has shown
results for genetic analyzed selected exon (Exon6), where DNA extraction for
normal women and breast cancer women and taken their doses of chemotherapy
and measure DNA concentration and purity using Nano-Drop Spectrophotometric
Analysis where the result show the DNA concentration ranged between (5.2-68.4)
ng/ml where concentration mean for women with breast cancer (26.97) ng/ml and
(17.49) ng/ml for normal women while the first dose 24.74 ng/ml , (16.16-
9.70)ng/ml for second and third dose respectively .

It has also been used PCR technique amplification And test products
PCR analysis of sequential technique by using gel electrophoresis where packet
appeared clear without deformation and tested PCR product sequencing for exon6
by capillary automated sequencer and comparing the result with the normal
sequence of the oxon6., the results shows for women with breast cancer deletion
mutation called (Remove) frame shift mutation clear nitrogen base one lead to
change all codons after deletion site so that all amino acid change in poly protein
chain which led to the loss of amino acid (Thr) . also the results show for patients

women with first dose deletion mutation type which loss the amino acid
(Thr)(ACC)

Key words : Paraoxonase3 , PON3, Chemotherapy , Molecular genetics.
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Introduction:

Cancer is a group of diseases
characterized by being uncontrolled
growth and spread of abnormal cells.
If the spread is not controlled, it can
result in death, , there are several
external factors that cause cancer,
such as smoking , chemicals, radiation
, Infectious organisms and internal
factors such as , inherited genetic
mutations, hormones, immune
conditions or changes that occur
metabolism, These factors may act
together or in sequence to cause
cancer. (Blecher etal.,2011).

As can be defined as a
disease allows for a range of cells to
grow abnormally and uncontrollably
by the negligence of the laws of
nature to the division of cells, which
1s containing the signals to form other
cells or her death, cancer cells do not
control growth and cell division this
leads to a proliferation of non-
programmer (cell uncontrollably)
which is rapid and continuous. the
most types of cancers are deadly
(tumors malignant) which includes
cancer changes and mutations in the
genes of cells these mutations produce
a real balance between the continuous
division of cells and death processes
crashes proteins (Hejmadi, 2010). the
access changes or mutations of natural
genes of the cell called ( oncogenes)
which control these genes the number
of times a specialized cell division to
perform limited function in the body.

YVey
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the tumor suppressor genes are genes
that slow down cell division and is
working to repair mutations that occur
in the (DNA), and these are called(
suppressor cells )or apoptosis of the
cell (apoptosis or programmed cell
death ) when these genes are not
working correctly cells can grow out
of control .which called cancer.
where during the early years of a
person's life divisions cells rapidly be
such that allows a person to
grow,(American cancer society 2014)

It is a malignant disease of
cells and tissues and organs of the
body, causing an imbalance in the
functions, generated by mutations
occur in genes cellular controlling cell
growth caused her death these mutant
genes called genes tumor
(Oncogenes), which discovered them
to now 100 different oncogene , there
is in all the body's anti-cells genes
tumor (Anti-oncogenes) works to
suppress the activity of tumor genes
which represents a defense systems of
the body repair system (Guyton and
Hall, 2001).

Breast cancer is more
prevalent among women, cancers and
constitute 21% of cases of cancer that
affects females and 14% of deaths of
females resulting from cancer in the
world, but the survival of life rate is a
better than many other cancer cases
(Nicholas,2013). It is form a 95% of
cancer cases that occur at the age of
40 years of age and older as there are
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many injuries to women aged between
15 and 35 years old have been
diagnosed in developing countries,
rising to about 30% of the incidence
rates in Western countries (Coughlin
and Cypel, 2013).

In the Middle East Region
and Iraq in particular, with an
incidence of 24% of the total cancers
that infected the women in the Arab
world, although some people believe
that breast cancer is one of the
developed world diseases, but that
most of the deaths caused by up to
69% occur in countries developing,
where the breast cancer in Iraq, form
one-third of the cancer rate of that
catch by Iraqi women constitute ratio
of 32% (according to a blogger in the
Iraqi Centre for cancer) , the last
record (2012), which showed that
breast cancer ranks first among
cancers that catch by Iraqi women , as
observed in recent years increasingly
evident in the incidence of this
disease since most of the cases
affecting women Iraq 1is usually
discovered in late stages, making it
difficult to control by the treatment
and that many of the victims were in
the prime of life (Alwan, 2012).

The radiation one of the
reasons cancer and  included
UV.irradiation, X -ray, gamma ray
through increased generation of free
radicals, which directly affect the
genetic material DNA  updated
mutations leading to obtain the

Yvee
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growth and division is controlled in
the cell which leads eventually to the
emergence of tumors  Cancer
(Coughlin and Cypel, 2013) that the
free radicals major role in the
activation of cancer genes, along with
overlapping free radicals with
immune defenses and that work on
the spread of cancer to other areas of
the body easily (Benhar etal., 2002)
(Noori, 2012).

Enzyme paraoxonase is a
glycoprotein composed of 354 amino
acid, as other studies have found that
it 1s composed of 350 amino acids
(Gouedard, etal.2003), the range of
molecular weight of 43 - 49 000
Dalton in humans , 38 - 35 000 Dalton
in rabbits and 40,000 Dalton in mice
(Furiong etal.1991) ,the researchers
have stated the Isoelectric point IP of
the enzyme (7.4 to 8.4) another study
indicated that the pH optimum of the
enzyme is located the extent of( 5.8 to
5.7), while his optimum temperature
of 35°C(Askar and Buyukkebletici,
2012).

This enzyme hydrolysis
enzymes arylesterase (esterhydrolase)
which consists of three enzymes

which (Paraoxonasel (PON1) EC
3.1.1.1) (Arylesterase (PON2)
EC.3.1.1.2.) The third enzyme

EC3.1.1.3) ((aryldialkyl phophatase
PON3).

This enzyme classified by
type A which is enzymes of the
hydrolysis i1s working to break the
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bond ester in aromatic esters, faster
than esters aliphatic , It analyzes the

phenyl acetate called arylesterase
(PON2), 1t also analyzes the
organophosphates in many

compounds such as Paraoxonase O,
O- diethyl-O- (p-nitrophenyl)
phosphate called enzyme
paraoxonasel PONI, as well as the
effectiveness of these enzymes
measured by depending on the base
material PONI1 (Paraoxon), PON2
(Phenyl acetate), (PON3 lactones),
(Gouederd etal.,2003)

The PONs gene cluster
contains three gene members, which
shares high sequence, namely giving
rise to PONI, 2, and 3 and beside
their clear protective role against
cardiovascular diseases. Paraoxonase
plays an explicit role in lipid
metabolism.PON1 favorably effects
on macrophage cholesterol
metabolism PON2 attenuates
macrophage triglyceride accumulation
and PON3 improvement of bile acid
metabolism (Aviram and
Rosenblet,2004). The dietary factor

which contributes to increase in
paraoxonase  activity in  serum
includes consumption of

polyphenolrich diets, wine and fruit
juice consumption as it contains
polyphenols (Han etal.2007).
Research studies have shown that
naringenin, flavones and quercetin
increased PON1 mRNA about two
folds in cell culture. Even oleic acid
have reported to be an effective in an
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in-vitro study in protecting PONI
activity from oxidative stress (Costa
etal.,2005).

There are three members of
the PON gene family: PON1, PON2,
and PON3. They all possess
antioxidant properties, share 65%
similarity at the amino acid level, and
the genes are located in tandem on
chromosome 7 in humans and on
chromosome 6 in mice. the PONI
gene maps to human chromosome
7q21-22. PONI is synthesized in liver
and 1s found in various tissues and
plasma; especially liver, kidneys and
intestines. The enzyme takes place in
structure of HDL in plasma (Ali et al.,
2003). Calcium is required for both
activity and stability of enzyme and
plays a role in catalytical mechanism.
The PONI arylesterase and PON
activities are calcium-dependent and
can be totally and irreversibly
inhibited by EDTA, while the
protection of LDL against oxidation
may not require calcium (Bayrak et
al., 2005). Serum PONI activity is
inversely associated with oxidative
stress not only in serum, but also in
arterial macrophages, the hallmark of
early  atherogenesis, and  this
phenomenon is associated with
enhanced  atherosclerotic  lesion
formation. PONT1 has gained currency
about its antioxidant properties
(Aviram and Rosenblot, 2004).

PONI1, PON2 and PON3 are
members of a family of proteins
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proteins. The genes encoding these en
zymes are located on the long arm of
chromosome 7g21.3. PONI1 is widely
distributed among tissues such as the
liver, kidney, intestine and blood
plasma. There 1s a 10 to 40-fold inter
individual variability in serum PONI
activity, when paraoxon is used as the
substrate (Humbert etal.,1993).

The enzyme PON3 linked
tightly to HDL through the terminal
hydrophobic end (-N) of the lipid
phosphate and this link important role
of distribution appropriate of the
enzyme and its impact vital point, and
the enzyme contains two sites link
distinct with Ca™, one with a high
affinity to maintain the stability of the
enzyme and its effectiveness, and the
other is low effective but necessary to
stimulate the enzyme, which is
consider Ca™ catalyst electrophoresis
for enzyme paraoxonase

Statistical analysis:

The results was Analyzed
statistically using (One way analysis
of variance) were determining the
differences between the groups (Rohlf
and Sokal, 2012) and using the test (t-
test) between the two groups of
patients and control , as well as
between women with breast cancer
and women who took doses of the
chemical , the acceptable level of

statistical ~ discrimination was (p
<0.000, p <0.001, p <0.01, p <0.05),
using SPSS  statistical software

(version 19)

yver
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The aim of the study:

The present study was the
impact of chemical doses on some

biochemical parameters and
molecular genetics for PON3.
Material and methods :

Taking 68 samples from
patients who attend Nanakly of

hematology hospital , Erbil , between
November 2014 — March 2015 , the
samples  were  suffering from
advanced breast cancer and the
required chemotherapy follow-up take
them three doses and comparative
with 50 normal females as control

group.

Blood samples (5ml) were
collected before initiating the
treatment in patients . fasting blood
samples were divided in two part the
first part used to analyze (HDL-C ,
Bilirubin , S.Creatinin , urea)
commercial diagnostic kits from franc
(BDH) company. serum sample
collected for estimation of PON3
were frozen at (-80) °C and were
analyzed within one month the kit for
estimating PON3 was obtained from
MyBiosource  company  ,U.S.A.
depended on ELISA.

The second part of serum
blood used to identify mutations in
the gene responsible for an enzyme
(PON3) , DNA extraction from 63
women with breast cancer patients
and take them up after the first dose ,
the second dose and the third dose of
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chemotherapy , and 30 women as
control group, were measured the
concentration and purity of DNA by a
spectrophotometric Nano drop
(Rinaldi etal.2014), selection of the
primer was depend on the target
region on the sequence of exon4 in
the enzyme was designed by using
(online primer design program
http://workbench.sdsc.edu) the
sequence of the foreword and reverse
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primers were employed as shown in
table(1), and test results (PCR) by
electrophoresis technique using gel
agarose concentration(2%)(W/V) as
the size of the package depends on the
size of the DNA of the samples used .

Table(1)show primer sequence,PCR
product and Optimal annealing
temperature for the enzyme PON3

Primer Primer g}flﬁm(;l Product Exon
Gene length . GC% Length | Length
Sequence (bp) Annealing (bp) (bp)
temperature
PON3 5-GTA TCC
gene TGG
Exon6 | AATAAAGAG 25 61.15 40 201 201
Forward | CTT CAA C-3
PON3 5-TTC ATC
gene TGT GAA
Fxon6 TGT GCT 22 61.02 50 201 201
Reverse | AAT CCC -3

The results of the analysis
(PCR) of Exon6 for normal women
,women with breast cancer and
exposed to chemotherapy by a
systematic poetic automatic 96(96-
capillary Automated sequence )
structured biological Applied 3500 to
analyze the genetic chain analyzer)
depending on the Sanker method has
been done in ( the institute of genetic
in Tehran which is a scientific center
for the analysis of gene sequence ).

Results and discussion :

Yvey

1- estimation the level of
paraoxonase3(PON3).

We found concentrations of
(PON3) by standard curve as shown
in  Figurel,The results showed
significant increase for women with
breast cancer at the Ilevel of
Probability (p<0.001) of the enzyme
which it reached the level (353 +£7.38
ng/ml) when compared with normal
women which reach the level
(300+18.1ng/ml), but the results show
for women who have taken the first
dose of chemotherapy  shown
significant decrease at level of
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probability  (p<0.05) (278.8+12.3
ng/ml) when compared with normal
women, also the results shows for
women with second dose which
amounted at (p<0.01)
(198.9+£10.3ng/ml) , while the results
show significant decrease for women
with third dose at the level of
probability (p<0.000) (168.4+7.7ng
/ml) as shown in Figure(2). The
results also shows for women who
have taken first dose a significant
decrease at (p<<0.01) when compared
with patients women who have not
taken chemical doses. also the second
dose shows a significant decrease at
the level probability (p<0.001) , as
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well as the women who have taken
the third dose shows a significant
decrease at (p<0.000) when compared
with  patients women  without
chemical doses.

The enzyme PON3 is one of
enzyme paraoxonase family members
who play an important role in
reducing the incidence of several
types of diseases, including cancer,
where his role as an antioxidant. It has
been found through a recent study that
the enzyme PON3 increase its level in
tumor tissue compared with normal
tissue. This is due to his role in trying
to suppress the cell death (Witte
etal.,2012).

6000 r

PON3 Concentration (ng/ml)
= N w Y (5]
o o o o o
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o o o o o

o

o

1

2

Optical density

Fig(1) PON1 enzyme standard curve
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Fig(2)PON3 levels in blood serum for normal and effected women and who have
taken chemical doses
(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000)
(#:p<0.05, ##:p<0.01, ###:p<0.001, ###;p<0.000)

Other studies have also shown that the
presence of the enzyme PON3 in most
human tumors reduces the forming
the superoxide O2 in the mitochondria
and through its interaction with
Ubisemiquinon Co enzyme Q10
which  enhances resistance to
programmed cell death, and the
enzyme PON3 disrupt the
programmed cell death (Apoptosis) in
response to the damage (DNA)
naturally and not because of external,
the mechanics of enzyme (PON3) is
still unclear as it effect as an
antioxidant in addition to other roles
in tumor cells also showed one of the
studies that enzymes paraoxonase is
one of the new enzymes could be
developed for the controlled largely
on cell death ( Schweikert etal/,2012)
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in addition to a similar role for the
enzyme (PON2) to resist
chemotherapy by enzyme function as
a function of preventive and trying to
keep the cell alive (Witte etal,2012).

The recent study found a
significant effect of taking a second
chemical dose at the level of the
enzyme was found through a
treatment effect on HDL, which is the
carrier of the enzyme in addition to
the impact of the activities of
antioxidant therapy including enzyme
PON (Ahn etal,2014). As pointed out
another study but that taking
treatment chemical multiple doses
that will affect the permeability of cell
membranes,  especially in  the
intestines, breast, lung, colon this
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permeability in patients occur as a
result of the oxidation of the cell
walls, causing worsening of infections
and increased oxidation resulting
from the increase generates free
radicals, inflammatory disorders,
which increases with the increase
taking chemotherapy and private
Adriamycin and its derivatives (Oran
etal,2014) (Escribano etal,2014)

2-The level of cholesterol high-
density lipoprotein(HDL-C)

The effect of breast cancer
and to measure the level (HDL-C)
The results reveal that there is a
significant decrease in the level at
(p<0.001) in the level of cholesterol
high density lipoprotein for women
with breast cancer, reaching the level
(0.87£0.006)mmol/l when compared
with women naturalist who have
shown the level of high density
lipoprotein cholesterol group
(2.88+0.033)mmol/l, while women
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with breast cancer and who took the
first dose of chemotherapy it shows
that there is a significant decrease at
(p<0.001) reaching level (0.93+0.021)
mmol/l when compared with normal
women's group. the results for women
who took the second dose significant
decrease when compared with women
naturalist group at (p<0.01) reaching
the level (1.09+0.021)mmol/l , as well
as to women who took the third dose
have shown a significant decrease
when Comparison with women
naturalist group at(p<0.01), reaching
the level (1.11£0.021)mmol/l, as
shown in Figure(4). The results also
found that there is an increase was not
significant for women who have taken
the first dose compared with women
with while he found that there is a
higher moral at (p<0.05) when
compared between the women who
have taken the second dose third dose
respectively with infected women
breast cancer.

25 -
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HDL-C leve

1 C ok
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doses
Studied cases

Hetrosexual Effected

Effected

took first

ek

Effected
women
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Effected
women
took third
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women

dose

Fig(3) the level of cholesterol high-density lipoprotein normal women, women
with breast cancer and who have taken the chemical doses
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(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000)
(#:p<0.05, ##:p<0.01, ###:p<0.001, ###;p<0.000)

The low level of cholesterol, high-
density lipoprotein the reason may be
due to be affected by free radicals
and increased oxidative harm in cases
of cancer, which led to the events of
disturbances in blood lipid levels
(Kim  etal.,2009). The  study
demonstrated that the tumors led to
the abnormal organization for many
of the genes that are under the control
of cholesterol as well as the impact of
higher cholesterol receptors (HDL-C)
in the walls of blood vessels and in
turn affect the level of the enzyme to
lipoprotien to lypeaz, leading to a low
level of HDL lipoprotein high density,
as other studies have reported that low
(HDL-C) leads to a level of Estradiol
(which has a big role in promoting
tumors) and entry into tumor cells,
leading to a change in the
organization of vascular endothelial
through its effect on the activity of
(NO) nitric oxide in the tumor and
also affect the secretion of the
hormone estrogen, and these factors
have a role in promoting breast cancer
(Liaveras etal.,2011)

It found that there is a high
moral  when  taking  treatment
compared to women with breast
cancer and non-treatments with
chemotherapy, where results showed
a higher moral has been shown the
effect of chemotherapy on basic

ARZD

metabolic or its effect on the
hormonal factors of operations, as
may be the diet and stress effect on
the results (Ray etal.2001)(Ali,2014).
As a recent study has confirmed that
the low level of HDL-C in patients
with cancer who took the second dose
third dose of chemotherapy may
accompany the occurrence of the clot,
which is called (Atherothrombosis)
where a low level of HDL-C marker
predictive them in addition to the

effect of the treatment on the
endothelial cells of blood vessels and
receptors the HDL-C  (Ferroni
etal,2014).

3- The level of HDL-C / TC

By applying the relationship
(HDL-C/TC) compared to the results
that have been reached for the groups
of women with breast cancer with the
results that have been reached for
normal women, it found that there is a
significant decrease in the proportion
of (HDL-C/TC) for infected women
breast cancer who did not take their
chemotherapy(0.142+0.003) when
compared with normal women which
shown  (0.60+0.003)  at(p<0.000)
while women who took the first dose
have shown a decline at the same
level of probability was (0.135+0.004
) and who took the second dose third
dose have shown a significant
decrease at (p<0.001) was to have a
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value of (HDL-C/TC)(0.186+0.023)
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shown in Figure(4),

and (0.186+0.01 ),respectively, as
06
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Fig(4)Level (HDL-C/TC) for women, normal women with breast cancer who took
the chemotherapy
(*:p<0.05, **:p<0.01,***; p<0.001,****: p<0.000)
(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000)

The women who took the first dose is
morally rise compared with the
infected group and who did not took
doses as well as the rise of moral
categories who took the second dose
and the third dose at (p<0.05) when
compared with women with breast
cancer.

Assess the relative impact
cholesterol blood of total cholesterol,
as well as to assess the positive
impact of cholesterol HDL represent
of (HDL-C) are not taken absolute
values with interest because it does
not reflect the real impact it has to be
taken one ratio to another, such as
(HDL-C/TC)(Murray

yvoyY

etal.,2003).Where the more higher the
ratio the better health and vice versa is
true.

4- The Level of Bilirubin

The results showed
significant decrease of bilirubin for
women with breast cancer when
compared with normal women level
attained for women with breast cancer
(7.40+1.89) micromoles /liter at a
level of  probability (p<0.01)
compared with normal women as a
group control amounted (9.76+ 1.10)
micromoles/liter, as well as results for
women who have taken the first dose
increased significantly compared with
normal women at (p<0.001), reaching
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the level (13.812 = 2.481) micromoles
/ liter and also reached the level
(14.21+£2.811)  micromoles/l  for
women who took the second dose and
reached the level (15.01£2.88)
micromoles/ liter for women who
took the third dose at for the same
level of probability as shown Figure
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(5). It was found that there was
significantly higher when compared
of women with breast cancer who
have taken three doses of the
chemical at the level of probability
(p<0.001) compared with women with
breast cancer and those who did not
take their treatment.
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Fig(5)Total bilirubin level in normal women ,women with breast cancer and who
took the chemotherapy
(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000)
(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000)

The reason of bilirubin linked directly
proportional to the risk of cancer
(MeCarty,2007) which is one of
antioxidants is  important  in
determining the antioxidant level of
breast cancer (Bhargava eral.,2015).
Where the hem enters the two
reaction of oxidation by the enzyme
hem (Hem oxygenase) and gives
biliverdin and ion 1iron, carbon
monoxide and another interaction
shorthand biliverdin to bilirubin, this

process depends on the physiological
oxidation, which in turn leads to the
formation of free radicals. One study
also showed that the use of a
chemotherapy adverse effects,
including the impact on liver function
and inflammation of the bile duct and
collect the yellow sap, which leads to
a high level of bilirubin (Onishi
etal.,1995).

5-The level Urea

yvoy
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The study showed to
measure urea level for women with
breast cancer compared with normal
women, there is not difference of the
level of wurea which attained
(4.90£0.016) mmol/l and was
(5.0£0.81) mmol/I for normal women,
also there is not significant difference
of women who have taken the first
dose reaching (4.854+0.083) mmol/l
when compared with normal women ,
while women who have taken the
second dose and the third dose
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appears there i1s a significant increase
of the level of urea at (p<0.000),
reaching (9.83£7.111) mmol/l
(9.98+0.546) mmol,/l respectively as
in Figure (11). It also found from a
comparison of women who have
taken first dose an increase was not
significant when compared with
breast cancer women while there was
a significant increase for women who
took the second and third doses at (p
<0.000)
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Fig(6) Urea level of normal women , women with breast cancer and who took the
chemotherapy (*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000)
(#:p<0.05, ##:p<0.01, ##H#:p<0.001, ####;p<0.000)

The reason may be due side
effects of more kinds of chemical
drugs commonly used and may lead
to an 1imbalance in  overall
functionality, where recent studies
have found that these treatments have
a role in the killing of tumor cells on
the other hand has other effects may
cause Kidney failure through several
mechanisms including the narrowing

Yvot

of blood vessels, which affect the
dynamics of the blood, as well as the
inhibition of sorting membrane
proteins, which leads to higher urea
level (Al-Sayed etal., 2009) (Sheeh,
2010) and these agreed with one of
study in mice using a chemical for
cancer patients treatments and follow-
up after several potions lead to
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increase the level of urea nitrogen in
the blood (Soliman etal.,2014)

6-The level of Creatinine

The results shown significant
increase in creatinine level for women
with breast cancer when compared
with normal women which it reached
the level (78.88£3.11)
micromoles/liter, the normal women
reaching (77.313+2.88)
micromoles/liter as well as the rise is
significant for women who have taken
the first dose as reached the level
(78.03+4.44) micromoles/liter, while
the women took their second dose at
the level of probability (p<0.01) and
has the level reached (98.37+2.311)
and the high significant of the women
who took the third dose at (p<0.001)
has reached level (112.44+3.58)
micromoles /liter.

It was found that there i1s
significantly increase for women who
have taken the first dose but who have
taken the second dose and the third
dose was significantly higher at the
level of probability (p<0.01)and
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(p<0.001), respectively, when
compared with women with breast
cancer. The reason may be due to the
height of the free radicals of the
oxygen species resulting from the
chemotherapy caused damage of the
mitochondria, in addition to the
production of free radicals due to
treatment, causing damage in the
renal functions.(Sheeh, 2010), also
found that there is a relationship
between the number of doses of the
chemical (second dose third dose) and
the effects on the overall renal
functionality and base cells of the
membrane of the cells tubular leading
to a high level of creatinine in the
blood serum, also taking multiple
doses espicially the fourth dose gets
which called (tumor lysis syndrome)
as well as it consider one of the
effects of drug therapy which result in
the rapid disintegration of the tumor
cells, which launches after her death
remnants degeneration and increase
some compounds and metals content
in the blood, such as wuric acid,
potassium, serum creatinine (Palipoch
and Punsuwad,2013)
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Fig(7) Creatinine level for normal women ,women with breast cancer and who
took the chemotherapy
(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000)
(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000)
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The Effect of Ethyl Alcohol Extracts on Plant Parts Melia ozedarach
L in Some Aspects of the Biological Performance of Culex pipiens

molestus Forska

Muneef. A. Mustafa Khalid A. Solyman Hamid M. Rheel

Abstract

In the present study, toxicity of six concentration (0, 50, 100, 250,
400, 500) ppm of ethyl alcohol extracts was tested for six parts of the
plant Melia azadirach L (Fruits, leaves, phloem, Flowers, bark, and roots)

on the developmental stages of the mosquito Culex pipiens molestus.

The results show that mortality percentage increases with

increasing concentration of ethyl alcohol extract.

Ethyl extraets of the fruits at concentration of 500 ppm caused
100% mortality as compard with the exctrats of leaves, phloem, bark,
flowers and roots where the percentage of mortality were (96.9, 77.5,
71.3, 66.6,57.5)% respectivgly. Ethyl extracts of plant parts showed a
toxic effect in the rate of dead larvae at concentration 500 ppm The
extract of Fruits and leaves was more toxic than the bark, phloem, flowers
and roots where the percentage (94.0, 87.3, 72.5, 65.3, 16.5, 52.5)%

respectively.

On the other hand the 50% concentration (LCs,) for extract of Fruit
150 ppm while was 250 ppm of leaves and 425, 500, 350 ppm for extract

phloem, flowers and bark respectively.
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Abstract

The information systems of human resources are the most
important administrative ones, since they are responsible for providing
data of human resources to the decision makers in proper time.
Undoubtedly, the development in technology. Accordingly, such
administrative systems must be run modernly and be matched up with the
developed technology in order to improve these traditional (manual)
systems into computerized ones supporting the decision makers in a way
that achieves the matter of real time.

this study includes designing and applying a software system to
administrate the employees' leaves in the Dept. of Human Resources /
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Sharqat Education Office / Salah Al-Deen Education Directorate, due to
the problems and weak points caused by crediting the traditional system.
The weak points are characterized by the inability to control employees'
leaves and resuming their duty, the weak point occurs of delaying with
the relevant statements sent among the directorate office and concerning
schools. This system ensures data protection from any unpermitted reach
through using the password, in addition to providing data protection from
losing by making a spare copy.In this study used Windows7 operating
system, Oracle databases (version 10g R2), Oracle Forms Builder and

Oracle Reports Builder.
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Creating Database
Administrator and Roles
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PN
create user B identified by
Manager ;
grant connect , resource to B ;

grant imp_full database ,
exp_full database to B ;
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Tables
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JBRTH DAY DATE
LIVE PLACE VARCHAR2(30)
, BRTH PLACE
VARCHAR2(30) ,  SEX
VARCHAR2(10) , ENOI
NUMBER(10) ENO2
NUMBER(10));
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CREATE TABLE
LICENSE(EMP_NO
NUMBER(10) references
EMP(EMP_NO),

LICEN_NAME

VARCHAR2(15),N_ACEPT
VARCHAR2(15),REQUEST D
ATE DATE, ACEPT DATE
DATE, ENABLE DAY
NUMBER(10), NOTE
ARCHAR2(1000),L_START D
ATE DATE, L END DATE
DATE );
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CREATE TABLE USER PRV
(USR_ID number primary key,
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NUMBER(10) primary
key,SCH_TYP

VARCHAR2(10), SCH_NAME
VARCHARZ2(10), SCH_SEX
VARCHAR2(10), SCH_PHON
VARCHAR2(10), @ SCH_MOP
VARCHARZ2(11), SCH_EMAIL
VARCHAR2(30), SCH_active
VARCHAR2(10), SCH _PLAC
VARCHAR2(10), SCH_DATE
DATE, SCH_GEO
VARCHAR2(10),V_NAME
VARCHAR2(15), MANAGER
VARCHARZ2(15));
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CREATE TABLE EMP(
EMP_NO NUMBER(10)
primary key,SCH NO
NUMBER(10) references

SCHOOL(SCH_NO),EMP NA
ME
VARCHAR2(30),EMP M NA
ME VARCHAR2(30), scientific
VARCHARZ2(15), specialization
VARCHAR2(15), TYP_WORK
VARCHARZ2(10),

START WORK DATE
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,SCHOOL,EMP WHERE
LICENSE.EMP_NO =
EMP.EMP NO AND
EMP.SCH_NO =
SCHOOL.SCH NO AND

SYSDATE >= L _END DATE
AND ENABLE DAY2 IS
NULL;

Creating Trigger 74 sl et
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SELECT
count(empvu88.EMP_NO) INTO
H FROM empvu88;
if h > 0 then Call_
Form("\VIEW\vv.fmx');
Creating .\ fl, sl e
Alert
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Recovery r\!i.-.u -\,LL.-.-Y\ — oLt
SQL
S13inl 5l bl sasld Aol Ll

1l ey 401 oYl Feeidl
Host('Exp Userld = B/B File =
D:\EXPORT.Dmp FULL =Y");
Host('IMP Userld = B/B File =
D:\EXPORT.Dmp FULL =Y");
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USR_ANAME
VARCHAR2(20),USR_PASSW
ORD VARCHAR2(50),
USR_STATUS NUMBER);
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CREATE TABLE
RECOVERY(RECOVERY _
UP date,
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CREATE OR REPLACE VIEW
empvu88 AS SELECT

LICENSE.EMP_NO,
LICENSE.LICEN NAME,LICE
NSE.L_START DATE,LICENS
E.L END DATE,
LICENSE.ENABLE DAY?2,
SCHOOL.SCH_NO,
SCHOOL.SCH NAME,EMP.E
MP NAME FROM LICENSE
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Elementary semigroups of linear transformations
and their generating the equations

(g 50053 \¥las 3 et (Byodd ol sl )

ALV 2 U1 1S
Pl g K 2 31 5 e olabl 2l 5,5y s Bl s ol o 1y el
Vadadl ol il st Y osbU (D), T 2 05 e el canonical &l sl
U@ @ B) = U@U(B), o) & 05 B 3 3l i By - Gl s 5kne « i 5las

Asdl Blall ol AR g Wkl 4 8 sledl

As it 1s known, starting with the fundamental works of E. Hille, R. Phillips
et al. in the theory of equations of parabolic type occupy an important place
one-parameter semigroups of linear transformations U (t); T > 0; called
canonical and defined by the relation U(a @ B) = U(a)U(B), where a;
- real or complex numbers [8], p.275. At the same time, in the system of
considered numbers one can distinguish semigroups corresponding to
various addition operations.

So in [8], p. 275 it is shown definition of a  semigroup
that if F(x,y) is a operatl.ons n R*. Moreover,
function of x,y € R, such the }ntrod}lctlon .of suF:h
that F (x,y) € R* and operations 1s associated with
addition theorems for some
F(x,(F(y,z)) = elementary functions.
FE(y),2) Such ddditions,  for
then the formula a @ B = example, include [8],
F (a,f) can serve as the p.275:

yvan
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ap
De+ B Dah Dy

Ha(l + ﬁz)%+ﬁ(1 + 0(2)%,(2)

corresponding to the functions: are real-valued functions with

1) x; 2) Inx; 3) thx; 4) shx domains D(p) = (t;,

t;); D(h) = (a; b),
In this note, we use a different continuously differentiable and
approach and introduce wide strictly monotone. In addition
classes of canonical semigroups h(x) + p(t) €
as solutions of the simplest D(h"YH)n(p™),, where p~*
partial differential equations of and h~! are the corresponding
the first order. inverse functions.
§,1. (p, h) - elementary Consider the differential
semigroups equation

Lett € (t1,t2) € R; x €
(a; b) € R; p(t) and h(t) —
1 odu(tx) 1 oJdu(tx)
p'(t) a8t  h'(x) ox

It is easy to see that the general
solution of this equation is:

u(t,x) =y[hx) + p)] (1.2)
where | is an arbitrary Using the functions p~! and
differentiable function. h~1, the expression (1.2) can be

written as
u(t,x) = Y[ht (h(x) + p(®))], and u(t,x) = P,[p~* (h(x) +
p(t)], (1.3)
where Y, = Yh, U, = Yp, are ones, we associate equation (1.1)
also  arbitrary ﬁ’mctions. ' with a one-parameter family of
operators
Having in view of t and x as
temporal and spatial temporal
Upn(®)9(x) = p[h7(h(x) + p(D))], (1.4)

assuming that ¢ belongs to the functions €(a, b) with norm

. _ sup
space of continuous and bounded loll = Xe(ab) lp (%)

YvAay

(1.1)
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Next, consider the function

F(a,B) = p~'[p(a) + p(B)I. (1.5)

It is easy to check that it satisfies

conditions (1) and thus, determines

addition by the rule

x @° t = p~'[p(x) + p(H)]. (1.6)

Lemma 1.1. The operational
family U,j (t), defined by
(1.4), is a semigroup of linear
operators and constrained in

C(a,b) operators with the
addition (1.6).

Evidence. Limitations follow
from evaluation

1U,n 0]l = llplh1(x) + R(®]1Il < lloll 1.7)

In addition, it is easy to see that

lell = 1.

Next we have

Upn (OUpp (S (x) = Uyp ()@[h™ h(x) + p(S)] =
p[hh(x) + p(8) + p(S)] = ¢ |71 [h() + plop(8) +
p®]]] = o[ [AGx) + p(t@P$)]] = Upn(t®°5)p(2)

Which gives the semigroup property.

Remark 1.1. It is easy to verify
that for a given p(t) semigroup
Upn(t) are invariant with
respect to the replacement of
h(x) by h(x) + c where c is a
constant

Definition 1.1 The semigroup
Up,n () is called a (p,h)
-semigroup, and equation (1.1) is
its generating equation.

Note that since the function p(t)
can be chosen with accuracy of a
constant term, then equation (1.1)
generates a one-parameter family
of (p, h) -semigroups.

YYAA

(1.8)

In connection with this fact

Lemma 1.2. The (p,h)
-semigroup generated by
equation (1.1) is uniquely
determined by some point
t, € (t;,t;) , in  which
Up(to)9 (@) = ().

The proof follows from the
continuity and monotonicity of
the function p.(t) = p(t) + c,
which, with an appropriate
choice of the constant ¢, vanishes
at a single point t, € (ty,t,).
Moreover, by virtue of Remark
1.1, the addition of an arbitrary



AL A YN Slad (el olasl 3 o2 ool S ) Ayl Ll 5511 gL ol s

constant to h(x) does not h are the same, then the
change the semigroup. corresponding (p, /1) -semigroups

b itt
It follows that the Cauchy can be written as

problem for equation (1.1) with Upn(De(x) = o (x®"t)

the initial condition u (ty, x) =

@(x) for each ¢ € G (a,b) Such semigroups will be called
has a unique solution and it is h—symmetri.c, 3f}d the
representable in the form: corresponding equations (1.1),

symmetric generating equations.
u(t,x) = _
Uph(t)(p(ka_mma 1.3. In the family of
' semigroups produced by a (1.11)
symmetric differential equation,
In this connection, the point ¢ there is only one symmetric
will be called the Cauchy point. semigroup.

Further, we note that if the laws
for specifying the functions p and

Evidence. Let Un(t) @ (x) = @ [A™ [h(x) + h(t)]]. Then for any
c #0 and h, = h (t) + ¢ we have U, . (t) o(x) = @[h:! [h(t) +
he(x)] = @[ [h(t) + h(x) + c]] . That is, Uy, is not symmetric
with ¢ # 0.

§2. Examples I. All semigroups with addition
(2) are A-symmetric with a
Cauchy point t, = 0 and
generating equations:

Among the various (p,
h)-semigroups, we note the
following:

u du
1)5— a,h(x) =x,x =0t > 0;

ou ou
2)t§ = xa,h(x) =Inx,x > 0,t = 0;

3) (1 - tz)% = (1 - tZ)‘;—z, h(x) = = In 22X

,0 < x< 1,0 <
2 1-0x
t< 1

4) (1 - tz)% - (1 - xZ)‘;—Z, h(x)= x +V1+x2,x > 0,t > 0;

. h . ou _ _0du
5) Among asymmetric (p, the equation —— =" = x 2=

h)-semigroups, ~ we  note Idempotent semigroups of

Upnp(x) = V.P. Maslova.
@|xeP®], h(x) = In(x), with

yvas
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II. Idempotent semigroups of
V.P. Maslova

Interesting classes of
semigroups are associated
with  the  research  of
academician V.P. Maslov by
idempotent analysis [6], [7]

with  additions t@%x =
t X

sin(e’s+e7s)  Which

generate symmetric

semigroups of the form:

Ms(Do(x) = ¢ [—(SZn (e_g + e_g)] =p(t@®%x),t=0,x=0

2.1)

We consider the classes M; ()
for 6>0 and Mg(t) for
6 < 0. It is easy to see that the
semigroups Mz (t) have a

At the same time, the asymmetric
semigroups Ms (t)p =

0 [—(Sln (e_g + e_é — c)] =
generated by equation (2.1),

tPhx = lim(g_,o(t @9 x) =

which correspond to semigroups

with generating equation

3} 0
x(t—x) == x(x -6

in the case of Mg

ou Ju
x(x—t)—= x(t—x)—-
in the case of M,

Here y is Heaviside function.

Cauchy point t, = oo that, and
the semigroups My (t) have no
such point.

always have a Cauchy point
to= diInc.

Finally, the following interesting
examples give us the Maslov
limit problems

min(t,x),6 >0

max(t,x),6 <0

(2.2)

(2.4)

(2.5)

From this it follows that for
equations (2.4) and (2.5), the
problem with the condition
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u(t,x) = @(t) has a unique
solution.

§3. Elementary semigroups
of class Cy

For further study of elementary
semigroups from the point of
view of their strong continuity,
we introduce the following
concepts.

Definition 3.1. The semigroup
Upn(t) is called strongly
continuous at the point ¢, €
(t1,t5), if for any if ¢ € E the
relation sitting

limye, [[Upn (D¢ — @||E =0

Using the semigroup property, it
is easy to show that for the

continuity of a semigroup at any
point t € (ty,t,) its strong
continuity at the Cauchy point is
necessary and sufficient.

Definition 3.2. Let f(t) be a
vector-valued function defined
att € (t1,t,) with values in E.
and u(t) is a scalar function
defined on D(p) € R and with a
range of wvalues R(p) =
(t4, tp)is strictly monotonic. The
superposition g(t) = f(n(r))
will be called the pu -deformation
of the function f(t).

Definition 3.3. Semigroups
Ul®(t) with addition a @ B =
a + B will be called arithmetic

These classes include (p; h) - semigroups, when p (t) = t.i.e.

Uy (O¢(x) = ¢[h '[h(t) + t]. (3.2)

In accordance with these
definitions, every (p; h)
-semigroup is a p-deformation of

an arithmetic semigroup U ,50) (t)

Moreover, it follows that the
semigroups U, , (t) are strongly
continuous at the Cauchy point
to, if and only if the arithmetic
semigroup U, (t) is strongly
continuous at the point ¢ = 0.

||<P||@(a;b) = sup |p(x)| = sup
x€(a,b)
= [[Ylle 4

That is, the spaces €(a; b) and
Cp are isomorphic. And,
therefore, the spaces pu —

Definition 3.4. The function
@ €EC(a; b) 1s called p—
uniformly continuous if its u~!
—deformation Y = @(u (x)) is
considered a bounded and
uniformly continuous function.

It 1s obvious that in this case
we have the ratio

lp ()l
sE( M @,u (b))

uniformly continuous functions
with the norm Cp are Banach.
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Lemma 3.1. Every U}(lo) (t) —
semigroup is strongly continuous
in the space of h~! —uniformly
continuous functions.

| ©ee) - 00| = xe@b)

The proof follows from the

relations

[0 [A1hGo) + 6] = @[ (h)]]|

sup )|l/)(T+t) —Yp@)| = p(z+t—y@)| - 0att

t€(h~1(a),h~1(b)
— 07,

Thus, the semigroups U,go) (t)
have the generating operators
IOP
n®

© _\"
lim,_+ (”h#) with  the
domain of D(A%O)), dense in
C;_1 (see [4], p. 258).

Theorem 3.1. The generating
operator of the semigroup

U,(lo) (t) 1s given by the

differential expression Lp(x) =

0 .
h,;)% and the domain of

definition

D (A%O)) ={p:p €C-1,Lp € C)-1}.

Evidence. By theorems [2],
p.327, [4], p.260, the generating
operator has the resolvent
Re(1,A) = (A — A)71 in

some complex half-plane
ReA>w , As the Laplace

transform of the semigroup.

In our case
RAD)p = e r O pe
From (3.2) and from (1.7) there follows an estimate
|R, 4| < =, (Rex > 0). (3.4)

For n € N we introduce the
Yosida operator ([2], p. 344)
S =nR(1,AY) ; possessing
property

A%O)Sh = n(Sh - 1)

Further, we carry out the proof
for h'(x) >0 (similar for
h' (x) < 0).

Set

(3.5)
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(00]

Y () = (SE0)(0) = n f e U () (x)dt =

0
n JOO e ™Mo[h~1(h(x) + t)]dt
0

b
_ f e NO~F @R/ (7)o (1) dx.
X

Hence the equality

1 ., ~ :
Comparing (3.5) and (3.7), we the operator Aglo) the equality
0 _ !
colnclufle that A, Y, (x) = Ag‘yn(x) — :ZIgghOIds
oo In ().
Back. Let
: 1 ,
Since the range of values of the ¢ € €, -1([a,b]) e @ (x) €

resolvent coincides with D (Aglo)),

Cp-1([a, b]).
then in the domain of definition of w2 (la,b])

We introduce the auxiliary
function g(x) by the relation

~ng(x) = 5 9" (0 — ne (). @

Assuming (J,4)(x), in accordance with the previously obtained relations,

get equality
1 ! .
m‘yn(x) - len(X) =n g(x). G2

From (3.8) and (3.9), we obtain the equation h,tx) @' (x) and,
the  equation h,tx) (p(x) — therefore, has the form v(x) =
Yn())' = n(@(x) = Yo (). ce™®). But_since h (b) =

oo, then v € €,-1([a, b]) only
Thus, the function v(x) = when ¢ =0. That is, v= 0
@(x) — Yn(x) is a solution of and, thus, @)=Y, (x)€
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D(A) and A,J{go(x):%.

D(Aglo)) coincides with the set of

all functions ¢ € C,-1([a, b])

and for such functions

1,
Akp() = =9’ ().

In conclusion, we note that the
term “elementary semigroups” 1s
introduced here in connection
with the possibility of using such
semigroups when constructing
more

complex similar objects —
semigroups,  groups, cosine
functions — for example,
according to the following
scheme:

a) if 4 is the generator C,—
semigroups U (t,A4),t = 0, and
(—A) is the generator C, of the
semigroup U(—t,A),t <0
acting in E, then the family
S =U(,A)att =20 and
S(t) =U (=t ,A),att; < 0 s
considered a group with
generator A, and S(t)S (s) =

For the case h'(x) > 0, lemma is
proved. The case h'(x) <0 is
proved in a similar way.

S(t+s),—0 <t,s <o (see
[2], p. 347).

b) further, in accordance with
([1, p. 179) the operator
A, = A*+ al generates the
operator cosine function

Ca(Of = Co(®) f +
at [(t* — s?)2 I [a(t? —

sH]z2Cy (s)ds where

1
Co(®) =215 + S0l Iy
1s the Bessel function, a - 1is
constant

c) then, by virtue of the results of
[3], the operators A2"*1 (n =
0,1,...) are also generators of
the cosine functions
C(t,A2"* 1) and, consequently,
the generators Cy,— semigroups
of the form

0 SZ
U(t, A2t Hf = f e 4t(C(s, A"t ) fds.
0

It should also indicate the
possibility of constructing C,—
semigroups within the
framework of the theory of
fractional powers of operators
developed in [2] - [5].
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A New Result of Conjugate Gradient Method with Non-monotone Line Search-Part I

Rana Z. Al-Kawaz  Abbas Y. Al-Bayati  Marwan S. Jameel

Abstract:

In this research, we will discuss and derive an alternative CG parameter for a three-term
algorithm based on modified Fletcher-Reeves parameter for two terms of CG method and
adding another term as an idea to reach the new search direction to satisfy the sufficient
descent property leading to the approach and to the minimum point of the function using an
inexact line search. On a number of known test functions in order to obtain the best
numerical results when compared to the famous techniques of the same type. The algorithm
proposed during this research proved its efficiency in both the theoretical and numerical
aspects and achieved a global convergence and a sufficient descent condition in a number of
basic hypotheses.

Keywords: Modified FR method; Three Term CG method; Global convergence
property; Descent property.
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X : It’s a vector to n of the real variables.
f:R"— Ris a nonlinear function when a

1. Introduction

One of the basic ways to find the best
solution for general functions with many
dimensions are CG gradient methods. These
methods are designed to unconstrained

function f at x, we write (£, = f(x,))-
g.: The first gradient (g,=g(x,)) of the
function in the iteration k.

optimization issues in the following

manner: G, : The second gradient ( G, =G(x,)) of the
min f(x) function in the iteration k which called
(1) Hessian matrix.

Such that
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Now we give the repetitive method of the
CG- methods by:
Xp =X+ d,
2)

Here «, is a step-by-step number by line

k=0

search technology, substantive in [15], and
also the search direction is defined:

~ 8k if k=0,
dk+1 = .

— & T B, if k>0,
3)

Where p, is a scalar between 0 and 1. For
details on the importance of this parameter,
you can read its main definitions and
methods of obtaining them [5].

Either to find the length of the step used in
the search direction is called the search line
or the terms of the line search strong
"Wolfe" [17], i.e the length of the line ¢, is

computed such that:
T
f(xk +akdk)—f(xk) < 5akgk dk
T T
‘dk gk+l‘ s-odp g
0<5<o<l

4
Such that |||| known as the two-point

Euclidean distance.

A. Definition: So to tell the two lines of
research that they are conjunctive
should meet the condition:

d,Gd,, =0

(3

For any matrix, G must be symmetrical and

positive for the quadratic objective function.

As for general functions, we can conclude

the following:

diny, =a,dGd,,

(6)

To obtain Equation (7) it is logical to

replace (5) with this condition:

dkT+1y ¢ = 0.

(7)

For further generalization of previous cases,

the expanded status of this condition has
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been examined for use in public functions.
The generalized conditional condition given
by Dai and Liao [18] for Newton-like
methods:

Hye =5

8)

Where H,,is an approximation to the

inverse Hessian and s, =x, , —x, . For this

reason, the search direction d, , has
evolved according to the previous formula:

Ay =—H 18

)

By (8) and (9), we have that:

= dy. Y, = ik

(10)

The evolution of this formula with the use
of the condition (7):

diaye =185,

(11)

where t is a positive scalar.

The well-known formulas for g, are the

Fletcher-Reeves (FR) [19], Hestenes-Stiefel
(HS) [6] and Polak-Ribiére (PR) [10,11],

which are specified by:
T
" =—g’”;g’”‘ , (Fletcher-Reeves
Er 8k
(FR),1964)
T
/fls = % , (Hestenes-Stiefel
di v,
(HS),1952)
T
o= Bl (Polak-Ribire
gk 8k
(PR),1969)

Where y, =g,,, —g,. When using Fletcher
Reeves technique, it gives us a weak
direction and a small step of x,,to x, are
generated with making the difference
between them s, may be slow and another
in the

algorithm is recycled by retrieving it on
condition that Powell along the gradient
direction. Despite this flaw, Zoutendijk [17]

cause the next direction d,,,
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that the FR-CG Prove that always reaches
the solution under any (exact line search)
can be universally compared to general
functions. Al-Baali [2] expanded that idea
to an (inexact search). On the theoretical
side, PR methods work with HS in a similar
manner in terms of the theoretical property.
In comparison to the two previous methods,
they are preferred to the FR method in their
numerical aspect, since these techniques
give an inner retrieval if faced with a bad
search. In recent days Zhou, Zhou, Fan,
Qing [16] proposed three hybrid methods
by modifying the traditional FR formulas,
there are other directions towards the
development of new types of nonlinear CG
algorithms relying on new expansion for
example Dai and Liao [18] through his
proposed idea, these articles gave the
researchers encouraging results through the
formula provided for g, .

The plural of the non-linear CG method
proposed in [12] with the new condition
proposed in [13] gave better results,
whereas the general method suggested in
[16] with revised BFGS revision proposed
in [6] essentially gave this idea converge at
the level globally. Its performance is a good
competitor in the numerical side and
sometimes have better than nonlinear
methods proposed in [18]. Finally, Al-
Bayati and Al-Kawaz [4] presented in their

diy ==0,80 + B4, , 0, = d; y,
2
.|

Followed by Li & Wang in 2011 modified
the previous pattern of Fletcher-Reeves
Conjugate Gradient using some
mathematical  tools and  numerical

2
dkTng + ||gk+l ”

Ay = =08+ Brdy , 6, —{ 2
e

We can give this method the MFR symbol

and during the same year, both Zhou et.al.

[16] three new hybrid algorithms for

Y0 gl (bl ol G o2 ol S I Ll il 3501 A s s

research an appropriate and strange formula
that solved two types of general and
quadratic functions, and later introduced a
new conjugation algorithm by Al-Bayati
and Jameel [3].

After looking at the sequence in the
previous sequence, we add a three-term
nonlinear CG method with a new term to
Zhang and et. al. (2006) [14,15].

We will organize our research as follows: In
section 2, in fact will derive new formulas
with their source and the correlation of
derivation with some algorithms. In Section
3, we modified the Andrei line search to
speed it up. In Section 4, the theoretical side
and derive the attributes of the global
convergence of the new three-term CG
method under some assumptions. In Section
5, strengthen the search by adding the
numerical side through some of the
experiments presented.

2. New Formula of Three-Term CG
Method:

A. Introduction to Derivation

In order to be the basis of the new idea, we
present the basic idea presented by Zhang
and et.al. in 2006. [14] [15] to modify the
Fletcher Reeves parameter as a graduated
search direction with a parameter multiplied
by the derivative in the first term:

development [8] the parameter 6, By
inserting the numerical FR and then unifying

the lines such that:

nonlinear CG methods with the same
techniques for the above search direction.
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B. Derivation and Introduction of the New

dkTng + ||gk+l ”2
Algorithm Developed:

el
This parameter will be the optimal value for
EMY by using the conjugacy condition and

Where 0, =

Now we provide the development of the
previous algorithms through a new scale of
the formulas modified above by adding a

new term for the variation of the gradient y, ~ multiplying both sides by the vector y, .

with a new parameter derived & so that
diy ==0,gcn +Bd +E v,

k+1

(12)

st g +lge]’ gl
y{dku :_[kklk yfngJrH ¢ ]H )/kTSk_éngkaz

el e

New __ |

k =

le™ ) Il

St & +”gk”Z Vi & +||gk+1||2 ViS5, _ydelfvew
2 2
A

[

By application extended Dai and Liao conjugacy condition given in (11) we get:

T
R YieSk

T
St 8

New __
Pl —{1 +

T T
FR Sk gk+1Jyk 8

k k
le.™ ) .l eI

.|

_ (t S;ng _ykrgk+1)||gk+1"2 +ylz-sk||gk+1"2 _Slzgkﬂylzgkﬂﬂl:m

2 2
el L.

_sig—vigeed +Oisel ~sigvie.)

[yl llel

When putting (s, =—g, ) and through some algebraic abbreviations and steps, we get:

(e

= I (13)
il le:]
In the next section, we will prov1dej a new A.  Acceleration Line Search by
development of the line search, which was Andrei [1]

discovered during the completion of this
research and was used as an improvement
of the work. We will develop the
appropriate algorithm for the new formula:

3. New Modified Line Search

As a preface to give an idea of the
algorithm used in the new line search, we
would like to inform you of the proposed
update through us that gave great results to
our algorithm, but before that, we should
review Andrei's accelerated line search.

In the CG method given [9], the direction
may worsen the measurement to a bad
degree or unsatisfactory. As a result, the
step size must be modified by further
functional correction to obtain for «, .

The accelerator scheme of Andrei [1] was
used to search for the standard Wolf line by
follow-up as follows: To make the
algorithm go faster, we replace equation (2)
by calculating the following formula:

Xe =X A0, d,

(14)

Where
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T
a, _ k &k

Cob di(gi-g.)

(15)

Provided that b, #0 and z=x, +o,d,, if
not the new point can computed as

X =X, + A4, ,d, , Otherwise place the new
step x,,, =x, +a,d,. Therefore, using the
definitions of g,, s,, y, and the above

acceleration scheme (14) and (15) we can
present the new modified to this accelerate.

C.New Modified of Non-monotonic Line
Search:

When we changed some of the components,
the performance of the proposed algorithm
made it seem better to use the normal or
powerful Wolfe line search or to use the
accelerated Anderi’s line search. This is
why we listed this formula in this research:
Xewt =X TT, 008

(16)
T
Where 7, :Lg’; and 0=0.9
(gk +gz) dk
(17)

D. Outline of the New Scaled CG-
computation:

Stepl: (Beginning), given an underlying
point x, € R"and parameters,z >0,
0<5<05 andd <o <1. Set the initial
direction d, =-g, . Letk = 0.

Step2: Criterion).  If

”g(ka )” €.

Step3: (Modified Line Search). Determine a
a, holding the SWC in (6) and the
scalar 7, from (17) then compute the

(Termination

next point x,, as (16).
Step4: (Finding the direction). Compute

" and then find the new search

direction 4" from (12).
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Step5:

‘ngHgk‘ 2 O'2||gk+1
else continue.
Step6: (Update). Let k = k + 1 and go to
Step (2).

(Restart procedure). If
*  then turn to Step (1)

4. Convergence Analysis

In this section, we demonstrate the new
algorithm using the results and theoretical
analysis that led to a comprehensive
convergence and efficiency compared to the
basic algorithms and being good compared
to some classical algorithms under the
conditions of the search and retrieval line.

Basic Hypothesis
For each theory we can prepare, suppose
that, g, never equal to zero Vk2=1,
otherwise a stationary point is found, we
include the following basics in the
supported function:

A. Assumption

1) When x, is exists, then the level set
S={x:f(x)<f(x)} is  bounded,
namely there exists a number (B >0)
such that
||x||gB for all xeS

(18)

2) In some N neighborhoods of S, f it can
be distinguished continuously
differentiable and gis Lipschitz
continuously added, namely, there exists
a constant L > Osuch that
e -gx ) <Lix-x |, VX, x, €N
(19)

B. Theorem (Descent Property)
Let the sequence {x,,} and {d,,}be

generated by the new Algorithm (16) and
(12), respectively, and for all #>0and let
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a, be obtained by the SWC (4), then the
sufficient descent search direction holds s. t.

gl?+1dk+1 S_C"gk_,_] ? » Vk>1
(20)
S 8 1|8 s
dl. g, = (L”k”}" k+1|| " k 1” e, {
s " "gk"

T T T T _.T
Where S &rn =Sk Vi T8, 8k <S8 Vi =54 8

ykTgk+| = glcT+1gk+1 _gzgk+l 2(1-y) ||gk+1||2
Then
g
kT+l k+l || k+1|| ( lfsk"yk"
AN
sl

el 0l + 0 -l

Pl lef

When using algebraic abbreviations is produced

kT+1gk+1 < _c||gk+1 "2
Where

. @D - ] >0 -

[1 +(y-1)—-
.l Il

C.Theorem

Let Assumptions B holds and consider any
CG-method (2)-(3), where the next search
direction d,,, is a satisfied (20) and «, is

obtained by (4), if

2.

k>1

! < 4+
.|

Then, we have

limin]g, | =0

(23)

Having presented the earlier theories of the
new algorithm, we can now turn to proof of
global convergence by using the conditions
in the following guide:

(22)
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Proof:
At first, multiplying (12) by g,.,,we have:

el bl -l s+l o - Dl

(t-1s'g,., ||gk+!||2||sk||2] )
k & k+1

[yl le. I

—s/ g, in addition and using Powell restart criteria

(21)

~(-Dy -Dyls, s, |

? +(5+1)(t—1)(1//—1)||sk||2)

D. Theorem

Let Assumptions B hold. Assume that
0<6 <1 and 0<¢<1, for every, k>0,
there exists a positive constant ¢ as the
constants @ and I' such that w<|g,|<T.
Then, the new numerical scheme (16), (12),
(13), where ¢, is determined by the SWC

search, either some k or

11m1nf||gk|| =

k—

Proof:
As the case of descent condition holds, we

have ||a’k|| # 0.using the Lipschitz condition

g, =0 for

el=lge &l < Ll
Then,

YAYY
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] @ @
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: . r’
Where D as knew in assumption A and ‘ B R‘ <—=E,
o

HskH

o = aolmalbel Il
Hka A
. zrusku ﬂsku
HskH HskH
i o
<(t- l)L ;2 ((r ) ———= L—ZJE

So the new direction becomes

|5 | < oMl + 1l 1 v
2

D
5 +I'+ ED+ FLD

w

© (g Ld)?
This implies 0 < Z —k

= o

Z Ja.d” .

fal

5. Numerical Results and Conclusions.

In the final section, the FORTRAN
mathematical performance of the new
algorithm will be reviewed on a set of
general test functions (70 jobs). All tests are
performed on the laptop. These problems
give us good efficiency CUTE [5]. Using the
same tools, we compared the performance of
the new algorithm with the traditional FR
algorithm and the MFR algorithm, such as
the performance ratio in Dolan and Moré

1 (g;fdk)z <o
A

[5]. All algorithms implement the same stop
criterion, st |g,| <107°.  Algorithms

comparisons are presented in the following
order all the numeric symbols used in the
representation of the drawings were
calculated by numerical results using the
FORTRAN program and integrated with
Visual FORTRAN with physical
components of Intel Pentium 4 and 1.86
GHz.

TABLE I. THE NUMERICAL VALUES OF THE DISCUSSION ALGORITHMS WITHIN THE

RESEARCH
(New) NOI (MFR) NOI (FR)
| NOFG | Time | NOFG | Time | NOFG | Time
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1 2060 4919 0.25 | 28167 | 28300 2.36 19199 | 29365 1.81
2 92 252 0.06 60 117 0.05 140 215 0.07
3 2612 6153 0.28 | 39080 | 39314 3.07 39478 | 39937 2.96
4 17406 | 38931 | 1.49 | 40004 | 40124 3.18 16233 | 22489 1.77
5 772 588 0.1 2328 2447 0.25 1961 2293 0.15
6 97 296 0 46 132 0 45 130 0
7 1157 2972 0.16 7917 8053 0.9 8102 8274 0.87
8 2137 4916 1 5037 5148 1.25 5156 5274 1.3
9 20 64 0.03 16 36 0 16 36 0
10 1470 3672 1.01 7824 7970 2.58 7813 8010 2.57
11 655 1637 0.43 3327 3428 1.1 3295 3393 1.09
12 1372 3315 1.11 7204 7332 3.03 7319 7488 3.08
13 213 549 0.13 286 380 0.12 295 403 0.1
14 112 292 0.03 108 189 0 111 193 0.03
15 246 702 0.01 1203 1272 0.11 694 751 0.05
16 64 172 0.06 42 71 0.03 49 90 0.06
17 252 646 0.04 400 520 0.05 479 610 0.05
18 550 1335 0.03 26 45 0 96 188 0
19 16 52 0.02 12 28 0.01 12 28 0
20 94 257 0.02 77 158 0.02 81 166 0
21 649 1796 0.4 3045 3142 0.88 3003 3097 0.86
22 56 162 0.01 32 68 0.01 46 96 0.01
23 18484 | 55196 | 1.73 | 40004 | 50090 3.05 35566 | 41274 2.55
24 117 346 0.03 158 253 0.03 153 255 0.01
25 2461 5861 0.22 | 20275 | 20890 1.5 20092 | 20676 1.44
26 29875 | 60004 | 11.46 | 40004 | 60004 | 12.44 | 40004 | 60004 | 12.45
27 548 1501 0.11 2188 4380 0.36 2136 4276 0.34
28 1662 4277 0.12 | 21363 | 21509 1.76 31678 | 32695 2.5
29 29555 | 60004 | 2.43 | 40004 | 41480 3.2 40004 | 58236 3.47
30 1402 3415 0.13 8010 8146 2.56 8143 8315 2.7
31 41 134 0 39 96 0.02 43 101 0
32 3152 7500 1.3 11017 | 13013 2.35 12173 | 13435 2.3
33 1294 3214 0.15 | 10020 | 10169 1.05 5849 9455 0.66
34 23 73 0 6 16 0 6 16 0
35 78 204 0 112 154 0 115 160 0.03
36 14856 | 32255 | 2.56 | 32831 | 32965 3.92 32809 | 35513 4.03
37 15039 | 32443 2 34261 | 34385 3.26 34198 | 63917 4.09
38 267 709 0.05 1242 2006 0.17 1321 1708 0.18
39 22650 | 48595 | 2.58 | 34769 | 69528 4.11 37587 | 55196 3.7
40 2081 5560 0.31 | 11873 | 11962 1.17 12980 | 13061 1.24
41 907 2381 0.09 3675 3786 0.29 3300 3905 0.24
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42 29409 | 60004 | 9.38 | 40004 | 80004 | 12.96 | 40004 | 70012 | 10.67
43 32 90 | 0.01 | 20 20 | 001 | 30 60 | 0.01
44 53 140 | o0 36 61 | 001 | 43 75 | 0.02
45 74 195 | 0.01 | 47 83 0 55 96 0
46 452 | 1238 | 0.16 | 2183 | 2270 | 0.8 | 2039 | 2134 | 0.79
47 686 | 1802 | 8.18 | 4387 | 4497 | 22.35 | 4419 | 4534 | 22.56
48 306 | 837 | 0.05| 207 | 319 | 009 | 220 | 336 | 0.04
49 1062 | 2792 | 009 | 7941 | 8077 | 2.53 | 8073 | 8245 | 2.63
50 1236 | 3183 | 0.18 | 8107 | 8243 | 1.49 | 8163 | 8331 | 2.06
51 111 | 298 | o0 138 | 229 0 145 | 240 | 002
52 120 | 346 | 004 | 56 151 | 004 | 56 151 0
53 6054 | 16779 | 0.77 | 34550 | 34658 | 3.12 | 34649 | 34769 | 3.03
54 4093 | 9273 | 0.64 | 30076 | 30207 | 3.28 | 18786 | 36417 | 3.01
55 20 64 0 16 36 | 002 | 16 36 0
56 14462 | 40137 | 1.77 | 38569 | 38631 | 3.06 | 38438 | 38504 | 2.95
57 97 257 | o0 136 | 229 | 005 | 140 | 230 0
58 93 230 | 003 | 98 157 | 0.07 | 126 | 205 | 0.02
59 188 | 478 | 009 | 277 | 372 | 009 | 278 | 38 | 013
60 32 100 | 0 28 60 0 38 75 | 0.01
61 64 177 | o 61 109 | 002 | 136 | 341 | o0.01
62 23092 | 50709 | 9.97 | 35940 | 36107 | 8.15 | 35939 | 36118 | 8.1
63 5142 | 14262 | 0.51 | 36604 | 36670 | 3.02 | 36568 | 36642 | 2.94
64 175 | 446 | 008 | 309 | 408 | 0.08 | 382 | 523 | 007
65 37 111 | o0 31 74 0 27 63 | 0.01
66 25 83 | 003 | 11 34 | 001 | 11 34 0
67 16 52 0 12 28 0 12 28 0
68 31 97 | 0.06 | 12 28 | 002 | 12 28 | 0.02
69 56 162 | 0.06 | 32 68 0 46 96 0
70 143 | 358 | 0 | 212 | 291 | 0.03 | 221 | 308 | 0.2

Complete |, 2955 | 602050 | 60.05 | 698192 | 815247 | 121.54 | 660852 | 833741 | 117.88
Summation

This table shows how to use the new TFR
algorithm for parameters that measure the
hierarchy algorithms associated with NOI,

NOFG, and TIME. We can already say that
the optimization ratios for the new algorithm
compared to the two previous algorithms are

as follows:

TABLE II. RATIO TO FUNCTION TOTALS ABOUT NOI

Against FR & MFR
Algorith
gorithm (100%)
TFR / FR 39.94 %
TFR / MFR 37.80 %
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TABLE III. RATIO TO FUNCTION TOTALS ABOUT NOFG

. Against FR & MFR
Algorithm (100%)
TFR /FR 72.21 %
TFR / MFR 73.84 %

TABLE IV. RATIO TO FUNCTION TOTALS ABOUT TIME

) Against FR & MFR
Algorithm (100%)
TFR /FR 50.94 %
TFR / MFR 49.40 %
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A New Nonlinear Conjugate Gradient Coefficient Based on the
Scaled Rank-One Update

*Dr. Basim A. Hassan ** Osama M. Taher *** Hameed M. Sadeq
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Abstract
In this paper, The conjugate gradient method is proposed for
unconstrained optimization based on the scaled rank-one (SR1) update. The
new method satisfies the descent condition. Furthermore under the Wolfe
line search conditions, the global convergence is proved for this proposed
method . Numerical results indicate that the new proposed method

outperforming other similar methods in this field.
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1. Introduction:
Conjugate Gradient

(CG)
method is very useful in solving
large-scaleunconstrained

optimization problems. This is due
to its low memory requirement and
simplicity in implementation. This
method is in the form:

min {/(x) | x € R" |

where f smooth and its gradient is
g 1s known. The iterative formula
of the conjugate gradient methods

is given by:
Xpq =X+, d,

where x,,«, are the current iterate

point , the step length respectively,

where «, 1s computed by carrying

out a line search, and d, 1s the
search direction defined by:
d., =—g.,+Bd, e 3)

where g,,, =Vf(x,,,) and S, is a

scalar called the Conjugate

Gradient CG (update) parameter.

The step length «, is usually

YAYA
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determined to fulfill the well-

known Wolfe conditions [10], i.¢.,

.......... (4)
S+ d )< f(x)+8a,d/ g,

.......... (5)
glx, +a,d)'d, >6,d g,
Where 0<6,<6,<l,and d, is
descent direction. The strong

Wolfe-Powell conditions are the

condition (4) and ,

‘g(xk + akdk)Tdk‘ <- 52dkTgk

different Conjugate Gradient CG
methods mainly correspond to
different choices for the conjugate

gradient CG parameters.

The most typical feature of
conjugate gradient methods is
conjugacy, namely, the search

directions should satisfy conjugacy
condition:
k:lyk = O *

More details can be found in [9].
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Well-known formulas for g, are
the (FR) [4]
Polak-Ribiere- Polyak (PRP) [11]

Fletcher-Reeves

2
FR _ ||gk+l ”

k+1 — 2
e

T
ﬂPRP _ ik
k+1

2
.
T
s _ i1V
k+1
dkTyk
these disadvantages by
approximating V’f(x,,,) by a

symmetric matrix

B,., =B, +E,

k+1

Where E, is an n*n matrix, such
that the secant equation:

B Sy =Yy

The solution of equation (11) is not
unique, and there is a variety of
updating formulas obtained by
imposing more conditions on B, .

However, if E,is assumed to be a

symmetric rank-one matrix for

instance, then (11) vyields the
unique  Symmetric ~ Rank-One
update (SR1) :

YAYA
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and Hestenes-Stiefel (HS) [7]
formulas and they
are given by
.......... (8)
.......... 9)
.......... (10)

In this paper, the performance of
the proposed coefficient g, is
compared with some conjugate
gradient methods. In Section 2, a
new CG coefficient and general
algorithm are presented. In Section

3, Convergence analysis of g, is

presented. Section 4, covers the

numerical experiments. Finally,
Section 5, deals with discussions

and conclusions.

2. New conjugate gradient
coefficient based on the scaled
SR1 update

For many practical problems the

second derivatives analytic are
unknown. Quasi-Newton updates

for Hessian approximation avoid
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(s, _Bkyk)T(Sk - B, y,)

B, =B, +

(sy _Bkyk)Tyk

YN ol (ol Oolasl 3 o2 ol LS ) Iyl Ll 3501 gl ol sas

If H=B", the inverse update respected to the SR1 is given by:

H,,=H +
(sy _Hkyk)Tyk

proposed type of update for SRI,
that is fairly standard with the

suggested features ( B, are positive

definite and uniformly bounded).
Their approach is simple: a restart
procedure 1s derived and used
together with the SR1 method. The
restart procedure provides a
replacement for the non-positive
definite or unbounded (indefinite)

B, with a positive multiple of the

identity matrix.

Furthermore, if H, is not

positive definite, it will be replaced

bys, , 1. The scaling §,, are
derived by Leong and Hassan [6]
and Farzin et al. [5] in such a way

that if H,, is updated from

H, =06, I using the SR1 formula,
then H,, must be positive definite.

We can now give our optimal

scaling factors :

(5, _Hkyk)T(Sk -H,y,)

YAY

.......... (14)
Significant difference
between the BFGS and SRI1

updates that contributes to this
situation is that while the BFGS
algorithm is guaranteed to produce
a positive definite B, if B, 1is
positive definite and sy, >0, the

SR1 update does not have this
property. Furthermore, in practical
implementations of a line search
SR1 the
B,

method, Hessian

approximations may be
indefinite at some iterations. For
the background of these updates
see [4,6].

Many approaches have been
proposed to improve the quasi-
Newton Hessian approximation
updates. In this section, we outline
some recent suggested updates
obtained by modifying the updates.
Motivated by this update, Leong

and Hassan [8] and Farzin et al. [5]
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2 1/2
1 _ SiSi S5, S45;
A e e B (15)
Sk Vi Sk Vi Vi Vi
Use the conjugacy condition Thus if the search direction d,,, is
iy, =0 because  Newton computed as:
directions are conjugate with exact diy=-8"1T e (16)

line searches :

1/2

sTs sts ? shs
digye =— 1; L ( ; k] - ]; - gy, =0 17)
Si Vi Sk Vi

Similarly, CG methods for quadratic functions with exact line searches to

get:

dinyi ==&y *Bdiy, =0 (18)

From equations (17) and (18)we have:

1/2
T T 2 T
S, S S, S S, S
-l || % "j — S el v = =gy + Bud]
S Vi S Vi Yi Vi
) L ey (19)
S, S S, S S, S
ﬂkdkTyk: 1- ];k_(l;k] - ka ng+1yk
Sr Vi S Vi Vi Vi
then ,
r r 2 . 1/2 ’
BLH _ Sp Sk Sp Sk Sp Sk Vi
P e e N - Sklok (20)
Ve |\ Vi Vi d,y,
r r 2 r 1/2 r
AV S, S
Ay = =g+ 1- 224 [ ‘ k] T L 1)
siVe [\Scvi ) »en d; vy

Also B! can be write in the manner:

YAY)
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ykTyk/S/Zyk
{1[1
s T
B S O 1
=7 Vi =08, | &kn
Si Vi S Vi

2

3. Convergence analysis.
In  this section,

el sl
T 2
See il

(SkTyk)z

where @ = -
[:]

T T
Ve Vi ! S i

the

BLH

convergent properties of !
method is presented.

3.1. Sufficient Descent Condition.
To prove the convergence,

we assumed that every d, should
satisfy descent condition:

g/d, <0,
d, satisfies the following sufficient

descent condition:

gidy < _c||gk||2
wherec >0 is a constant. It will be
shown that the new conjugate
gradient methods have a sufficient
descent property.
Theorem (3.1) :

T T
Se Vil S S,

T / T
Sk Vi Sk Sk

J’/ZJ’k /S/(Tyk

i

YAYY

YN8 ol (ol Olasl 8 2 ol G ) I ol bl 33l SlEL s sas

N

ng+1yk

T
S Vi

j ]SkJ g (22)

The new method can be viewed as

version of the Dai and Liao [3].
Now, we can produce our

new algorithm as follows :

Outline of the new algorithm3.1 :

Step O: Initialization, given x, and

& .

Step 1: If|g, |’ <&, then output x,

stop.

Step 2: Compute B, based on (22).

Step3: Compute d, based on(3).
Step 4: Compute «, satistying the
Wolfe line search and set

X =X, +a,d, and
compute f,,, , g, » v, and
Sy -

Step 5: Setk =k +1, go to step(2).
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1
Lets,, y,.g€R", B eR and g = Ve ™ ”J;k” ng,WheI'C
A Kk Vi

@ e(l/4 ,0) If Sk e #0, thendk+1gk+l —_{1_%}"&”1"2‘
o

Proof:

Since d, =-g,, we have gld, =-|g,|’, which satisfy(22). Multiplying

(24) by g,,,, then:

r 2
8ia) y
dk+1gk+1 = "gk+1 " -{ Slzlykk -o (l|kr;|l )2 glilsk ]ng;m ---------- (25)
yields
din8ii = (gkﬂyk ) 81)5120) - "ng " (513,) w"yk " s (26)
(S Vi )

Applying the inequality w'v< %(Mf +vHwith  w= l(skr v.)g., and
m

v=m(gl.,s,)y, Wwhere me(—=,v2w@ ], into the first term of the above

\/_
equality, to get:
1] 1
(€Y ), Qe )s( ¥, € E{W (s,'fyk)zugk+1 ||2 +m’ (s,fgkﬂ)z"yk ||2} .......... (27)
This yield
1 2
T [2m2 - 1}(& v lgeall +[”;— w}(s/f N I 28)
dp&in < )
(¢ 70)
from (28) we have :
1 2 1 2
dk+1gk+l [2 2 —l}ng;m” < _l:1 ——z}ug,ﬁl” .......... (29)
m 2m
Therefore,
1
dl.gp < [ - E}Ilg,ﬁl S 30)

YAYY
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Assumption(1):
We assume that f is
strongly convex and Lipschitz

continuous on the level set:

T={xeR" : f(x) < f(x,)]-

3.2. The global Convergence.

To study the global
convergence, the following
assumptions are required in the
analysis of global convergence

properties of CG methods.

That is, there exist constants Z and x such that:

(VF(x)-Vf ()< Ix -

Under these assumptions on f there exists a constantT" >0, such that :

g > T
Lemma (1):
Suppose that assumption (1)
is satisfied. Consider any method in

the form (3) where d,,, is a descent
search direction and ¢, satisfies the

Wolfe conditions (2)-(3). If :

>,

2 =
S,

then

lim inf g, | =0

Presume that the states in

assumption hold. If{d,} and {g,}

are generated by new technique,

then:

liminf|g,|=0 .

Proof:

For all x and y fromr~.

From this assumption, the
following lemma have gotten |,
which was proved by Zoutendjik
[12]. This lemma holds forexact

minimization rule, Wolfe rule [2].

Using Lemma (1), we have the
following theorem, which is useful
in showing the global convergence
of our method.

Theorem (3.2):
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Norm both sides of the equation (3), we obtain:

||dk+1|| :H_ 8w * Brdy H

.......... (37)
< ||gk+1||+‘ﬁk‘ A
From definition of S, by (22) gets :
IkaII =]
dooll Slgeal+ —t
ool <l [ e S
Dl - 2l
Sl oy (38)
<l + I
N O
YVill8rsll T |8 xxr ||V
oo el el
s llvel
< [2'”] ||gk+1||
This relation shows that
1 1 1
> —>1l=c0 39
2T (zwjr; 39

iterations, the total number of
function evaluations, calls and the
number of restart, respectively.
Most of the selected test
considered are from
[1].We 15

problems with dimension 100 and

problems

Andrei used test

1000 to test the performance of the
proposed methods. We considered
lg,]|<e=10°to  be  stopping
criteria. All codes of the computer
procedures are written in Fortran.
Tables lindicates the testing
and the

functions, gives

comparisons of the two methods.

YAYo

Therefore, from Lemma (1)

we have%iminf||gk||:0,which for

uniformly convex function

equivalent to gﬂ g/ =0.

4. Numerical Results:
In this section, the result of
numerical 1S

We

our experiments

presented. compared the
performance of the new BLH
method with the PR method.

The

the

results
have the
: NI, NR and
NF stand for the total number of all

computation
show columns

following meanings
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Table 1 : Comparison of different CG-algorithms with different test functions and different dimensions

PR algorithm BLH algorithm
P. No. n NI NF NR NI NF NR
1 100 106 162 40 98 147 39
1000 358 561 115 331 518 91
2 100 21 42 9 20 40 8
1000 45 82 21 20 41 8
3 100 35 74 13 24 56 12
1000 51 106 20 37 88 20
4 100 87 199 34 80 176 50
1000 87 196 35 80 173 50
5 100 111 172 43 108 171 33
1000 372 591 120 340 533 100
6 100 23 39 13 17 29 10
1000 25 43 14 19 33 11
7 100 50 102 19 34 72 18
1000 93 143 65 35 81 19
8 100 81 126 37 28 54 12
1000 73 111 35 35 64 12
9 100 94 172 34 64 158 30
1000 98 185 36 78 193 38
10 100 25 45 13 21 40 12
1000 48 74 33 19 43 11
11 100 31 47 11 28 50 5
1000 36 64 10 35 60 13
12 100 122 156 62 98 108 39
1000 130 166 66 110 125 34
13 100 47 74 26 15 29 9
1000 38 61 19 15 28 9
14 100 38 65 12 38 61 14
1000 112 148 55 35 61 12
15 100 85 136 28 83 124 26
1000 506 713 264 373 463 125
Total 3028 4855 1302 2367 3819 870

YAYR
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Extended Wood, 9. 1is the
Extended Maratos, 10. is the

LIARWHD (CUTE), 11. is the
Broyden Tridiagonal, 12. is the
Extended Block-Diagonal BD2,
13. is the Extended Extended
14.

quartic GQ2, 15. is the Partial

Beale, is the Generalized

Perturbed Quadratic
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Problems numbers indicant
for: 1. is the Perturbed Quadratic,
2. is the Extended Tridiagonal 1,
3. is the Extended Quadratic
Penaltyl, 4. is the Extended
Hiebert, 5. is the Tridiagonal
Perturbed Quadratic, 6. is the
DENSCHNA (CUTE), 7. is the

Extended Rosenbrock, 8. is the

Table (1)

comparison between

the

gives a
the new-

algorithm  and Polak-

Ribiere(PR) algorithm for
unconstrained optimization, this
table indicates,(see Table (2)),
shown that the new BLH performs

better than (PR).

Table 2 : Relative efficiency of the new

Conclusions and Discussions:

In this paper, one novel
conjugate gradient methods, which
satisfy descent condition, have
been proposed for unconstrained
optimization  problems. The
computational experiments show
that the new method is given in this

paper are successful.

Algorithm
NI NF NR
PR method 100 % 100 % 100 %
BLH method 78.17 % 78.66 % 66.82 %

YAYY
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Solving Fuzzy Polynomials by Fuzzy Number Index Method
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Abstract

This paper deals withthesolution of fuzzy polynomials using a methodcalled
themethodof fuzzy number index, where the fuzzy number is represented by three
variablesand then findingthe rootsof the fuzzy polynomial. This method is
describedbynumericalexamples.
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b*g"‘; b<x<b+p
0 ; otherwise
1 .
| |
| |
L.(a) | I\ Re(®)
| |
| |
| |
| |
0 y a b B

Cufwwﬂdd\mo sos 1(V) S

triangle fuzzy ALl JLal saadl 55 (¥)c
ol 3 «U=(ab,c) ) U .(number)

I3y .b > ac > yly Usaal =l afa,c] sl

== . <x<
— as<x<b
U= | = 5 b<xsc
k0 ;  otherwise

‘;J:« U'L"o A& - U sudl Q\B b-a:C-bO{
.(symmetrictriangle fuzzy number) b\

Wl e SSU L Ll sad oLo¥ 2l )

U e Lo s 2(2) e
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= [Ly(a) + Ly(ar) , Ry(ar) + Ry(ar)]

Ya'Xa:[Ly(a) :Ry(a) ]'

[ Ly(a)

, Rv(a) ] X

= [Ly(a) - Ry(a) , Ry(ar) = Ly(a)]

Yo XX=[ Ly(a) ,Ry(a) I x [Lya) ,
{Ly (). Ly(a) , Ly (). Ry(a) , Ry(a). Ly () , Ry (). Ry()}
{Ly(a).Ly(a), Ly(a). Ry () , Ry(a). Ly(a) , Ry (). Ry ()} ]

= [ min

,max

[kLy(0) , kRy(01) ]
[kRy(ar) , KLy(01) ]

kX(a )= {

:Fuzzy Polynomials 2Ll olsyodi-v

f\ so-ly ¢,<a A bﬂ{)’ S %_a,x\-\:(S)g,'a).ﬁ\
| o St

~

: L.?SY\

A el S oS ey el

ax +ax>+... tax"=a,
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Anew mixed Sequential Unconstrained Minimization Techniques

Cuckoos Search in Constrained Optimization

Saja O. Mohammad T. Enaam G. AL-taher Huda Y.Najm

Abstract

In this paper we have a new applied for solving nonlinear
programming to overcome difficulties in the search process (Cs).the
method was improved by using the SUMT. Finally the performance of
the proposed method is compared with standard cuckoo search results
demonstrate the effectiveness of the proposed algorithm

W

(C8). condlihes 3 0byndl Jo LA iladl 48 38l [ dooor G lod ol 1 3
i1 Bl 5 e Ao 38 1 1l a0 5 ¢ sl SUMT. ladicd 26 Jal g ¢

Aol Ry Al o 3

Introduction comparison the consequence the
quantity x is delimited to within
limits sure allowable numerical
quantity named the quest blank
and particular allowable

Optimization is the
discovering of the better solution
to a given trouble an optimization
trouble can be depicted with
respect to mathematics with
unlike symbols a mapping f(x)is
appraised by selecting unlike

numerical quantity of x in that
quest blank is named a nominee
result public form of an
optimization trouble can be

numerical quantity of x and . )
e Y notice in Equation (1)

YAS
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minf; (x); (i =1,2,....,N)
X€eR

Subject to

bj(x) <0 g
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(1)

e (0)=0 (k=12,...m) (2)

1,2,.....,mn) (3)

Where f;(x) in (1.1) is a mapping of conclusion quantity vector

x = (X1, X, .

because f(x) is the aim for
minimization it is called the
objective function[1] .in this
section can be used directly to
solve a problem involving strict
equality constraint or inequality
constraint. In this section, we
consider some method, which
can be used to solve a class
equality and inequality
constrained problem thus, the
new problem can be replies into
an unconstrained problem by
constructing a function of the
form

of the objective function. In an
interior-point procedure we begin
at a feasible point of objective
function, The requirement that
we begin at a feasible point and
remain within the interior of the
feasible inequality constrained
region is the chief difficulty with
interior-point methods.
different  problems we have
difficulties to determine a
feasible starting point [5]

In

Cuckoo Search Background:

L Xm)T

VALY

(4)

Do not deserve anything is that
an  individual  optimization
trouble can be maximization or
minimization trouble , in
maximization trouble the
intention 1is to discovery the
nominee result which gives the
maximum numerical quantity of
f(x) for any numerical quantity
x,in the contrary a minimization
trouble, the intention
discover the nominee
which gives the
quantity
f(x),because

1S to
result
minimum
of the

f(x),

numerical
mapping

mo1 ]

o(x,1) =f(x)+exp(-1)2

)
Where ® 1s constant .Both
exterior  and interior-point

methods have many points of
similarity. They represent two
different points of view. In an
exterior-point  procedure,
begin from an infeasible point.

w¢E

While doing so, we move away
from the unconstrained optimum

o0+ a
T
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in another place ,or the egg will
be fall down on the ground from
host nest and Ded is easy to
make repeating the cuckoo in

three perfect rules:

I.the egg is the solution and
placed in a certain nest and the
cuckoo fowl bleach an egg each
time

2.cuckoo fowl look for the best
nest to but the eggs to increase
the chance of egg survival. the
appropriate plan 1is applied to
choose the best egg. The selected
egg 1s the most similar to become
an adult cuckoo fowl

3.the number of nested fowl nests
is stable the host can know the
exotic egg with a probability
between 0 and 1 either the egg is
removed or where if the egg is
not discovered ,it will grow and
live to the next generation the
cuckoo fowl laying the new egg
flies around the nests to choose
the right nest by using levy flight
algorithm[3]

Cuckoo search via levy flight
algorithm

Input: Element of problem

Output: The best results

YAEY
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The Cuckoo search algorithm
was developed by Yang and Deb

This Kind of algorithmic rule is
on the basis of inhabitance based
algorithm that is a copy of the
cuckoos  replication ,usually
cuckoo fowls but their eggs in
other fowls nest ,and the host
fowl is accountable for breeding
these eggs. The cuckoo fowl will
select the coveted nest on an
accidental basis ,but there are
much fundamental that makes a
cuckoo fowl choose a nest more

than another nest.

After butting its egg and in order
that growing the rate of
remaining alive, the cuckoo fowl
necessarily fly escoro8t with the
host egg .[2]

The cuckoo fowl has the ability
to mimic the color the model and
the sound of the nestling

Of the host type, in this manner
the prospect of separating the
nest ling will decrease, and this
will produce an increase in the
replication of the cuckoo fowl .
and here a difficulty originates,
whenever a host fowl detect that
it doesn’t own the egg ,one of
two behaviors be
implemented ,either the fowl will

will

abandoned the present nest and
go to searching for another nest
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Generate an initial set of host
nests x; =1,2,............. k)

the complications of levis flights
provide mainly random traffic
where random steps are drown
from the distribution of the broad
step

levy~u
=tB(0<pB

<?2) (7)

This has an illimitable variance
with an infinite average. Here an
accidental walk process which
comply apower —law step-length
allocation with a heavy tail . in
addition ,part (pa)of the bad nests
can be construct at new positions
by random walk and blending

The blending of the egg
/solutions can be performed by
random alteration depending on
the likeness/difference to the host

egg[4]
New propose method

cuckoo Based on the above
interpretation of the two eq(6-7),
the approach of the exterior point
method( function
method) for equality and interior
point method (barrier function
method) are incorporat in the CS
method to find the best solution
to reach of egg cuckoo by using

eq(5)

penalty

VALY
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function

e X)) T

Where t represents the stop scale

Target

(1, %5 .

f(x),x =

To get the cuckoo randomly
using levies flight to assess the
quality /suitable FJ choose a nest
randomly from n of nests (say 1)

if fj >
fi repl
ace I by
new
result

Bad nests are excluded and new
nests are built

Keep the best result (or keep the
nests better) we arrange the result
and find the best result give the
best result to the next generation

End while

When finding a new result x**1
for cuckoo j a levy flight has
been accomplished

xEDi = x(£); + a +

levy(B) (6)

Where a > 0 is the step size that
must be tied to the
trouble scales.in

interest

most
situation,we can put a =1, the
output +means the wisdom of
walking on the other hand is that
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demonstrate the efficiency of the
new algorithms, the standard CS
algorithm was compared with the
algorithms proposed in the
research. The results were
compared using statistical
analysis to evaluate the efficiency

of new algorithms based on

I- Mean: is defined by the
following law

n
ZXi

i=1
n

Mean=x =

2- Standard Deviation: 1s defined
by the following law

3- Covariance: is defined by the
following law

Cov(x,y)= cov(x,y) =

Table(1)

Numerical result and
comparisons

In order to assess the
performance of the proposed
new algorithm defined in (5). The
new constrained CS method is
tested over 10 nonlinear selected
test functions (see the Appendix
and the references [ 1] for the
details of these test problems)

1-Standard SUMT method
which defined by (5)

2-A new proposed method

Nonlinear test problem for
optimization A number of
standard nonlinear functions (see
Appendix) were selected to
compare the new algorithms and
the CS algorithm. To

i(xi -x)yi -9)

n—1

The statistical results in all
Tables are showed that the
functions (1-10) have a small
standard deviation of the new
method compared to the standard
method

Comparing CS algorithm with standard SUMT algorithm
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SUMT CS-SUMT

Best min Men Std Covariance Best min Men Std Covariance

4.9517e+001 | 1.6578 | 0.8962 0.8754 | 2.8517e+005 | 1.0043 | 0.5433 | 0.47324
5

1.9517e+001 | 2.7265 | 0.67556 | 0.9876 |4.9517¢+010 | 1.2276 | 0.4329 | 0.54361
1

2.9517e+001 | 4.3456 | 0.96789 | 0.89765 |3.9517e+009 | 2.5677 | 0.3652 | 0.12765
2

3.9517e+001 | 3.4632 | 0.7789 0.86789 |4.4517e+015 |2.2789 | 0.5789 |0.31678
0

5.29517e+00 | 2.6789 | 0.6789 0.6789 | 2.3517e+005 | 2.6789 | 0.3789 | 0.56789
5

3.93517e+00 | 1.8789 | 0.6789 0.6789 | 2.7317¢+005 | 1.6155 | 0.3489 | 0.36789
7

4.39517e+00 | 3.6779 | 0.6789 0.6789 | 7.0517e+009 | 3.6759 | 0.2749 | 0.76789
9

5.59517e+00 | 2.6749 | 0.6789 0.6789 | 4.951e+0013 | 2.6489 | 0.6786 | 0.26789
15

1.29217e+00 | 0.1689 | 0.4789 0.2789 2.0517e+005 | 1.6789 | 0.5589 | 0.37789
4

1.79517¢+00 | 0.6689 | 0.6789 0.6789 | 1.0517e+005 | 2.6789 | 0.7789 | 0.16789
9

2-El Medawar Reference
M.K.,(2014),Cuckoo Search for

Portfolio Optimization , 1-Ng.  Amos &Syberfeldt A.

(2011),Evolving Cuckoo Search
Master Degree Project in From

Computer Science. _ o _
single-objective  to  multi-

3-Xin-She  Yang  (2014),A objective, Master Degree Project
Cuckoo Search Algorithm for in

Multimodal
Automation Engineering.
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5- Fiacco, A.V. and McCormick,
G.P., (1968a) ” Extensions of
SUMT

for Nonlinear Programming
Nonlinear programming Equality

and
,Management

Constraints
Extrapolation

2

science, Vol

12,No.111,pp.816-828
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Optimization, Hindawi
Publishing Corporation.
4-Al-Obaidi A.T. &Majeed
A.B.,(2014),Proposal of Tabu
Search

Algorithm Based on Cuckoo
Search,IJARAIVol. 3,No.
3,2014.
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A QSPR study on melting point of energetic carbocyclic nitroaromatic
compounds based on a statistical approach

Maimoonah Khalid Qasim
Zakariya Yahya Algamal

Abstract
A new statistical approach of quantitative structure—property relationship
(QSPR) model for studying the melting points of 92 energetic carbocyclic
nitroaromatic compounds. In this paper, the molecular descriptor selection is
proposed and is internally and externally validated based on inm, Q%e, and Y-
randomization test. The results clearly reveal that the proposed method is
useful for constructing reliable and robust QSPR for predicting melting points
prior to synthesizing new organic compounds.

Keywords: Descriptor selection; energetic materials; melting point;QSPR.
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1. Introduction experimental research investigations
The synthesis and development of of energetic materials are associated
“new energetic materials with with risks and hazards as well as the
enhanced performance, reduced experimental ~measurements are
sensitivity  to  external  stimuli, costly and time consuming. The
desirable physical and experimental values of desired
thermodynamic properties are most thermo-physical  properties  for
important interests to the chemical energetic compounds is not easy
industry [1-3]. The importance of accessible in the open literature.
developing new energetic This is due to the importance of
compounds is because of their thermo-physical properties
possible use in formulations of knowledge to the scientists. In
propellants and explosives. The addition, the synthesis of energetic
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compounds to measure their desired
properties is not practical and can be
dangerous. Therefore, predictive
methods are attractive for the
estimation of the desired thermo-
physical properties for energetic
materials based on their molecular
structures. Several predictive
methods have been developed for
the calculations of some physical
and thermodynamic properties of

energetic compounds such as
standard enthalpy of melting, heat of
formation, heat of sublimation,

impact sensitivity, and detonation”
temperature [1, 2].

Melting point is a “fundamental
physical property which is used in
identification and purification of
compounds. It is also related and
used in the calculation of other
properties  such as  aqueous
solubility, liquid wviscosity, and
vapor pressure [1-6]. This makes the
knowledge of melting point useful in
various fields of research. For
example, the close relation of
melting point to solubility makes it
important in environmental studies
[7]. Melting point range of a
chemical substance is commonly
used as a measure of its purity. It is
also used to indicate the useful
temperature range of chemical
substances. Therefore, it 1s important
to get knowledge of the melting
point prior to designing new
substances [8]. It has become
important to develop methods for
melting point prediction. Several
methods such as group contribution,
molecular dynamics, and

YAEA
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quantitative structure—property
relationships (QSPRs) can be used
to predict the melting point of
energetic compounds. Group
contribution methods are based on
the numbers and types of molecular
groups in the organic compounds.
They can provide quick estimation
results; however, their accuracy to
estimate normal melting point of
organic compounds is not very well.
Molecular dynamics have been used
to predict melting points by the
simulation of solid to liquid phase
transitions in energetic materials.
However, simulation and melting
point prediction are considered
difficult compared with other
estimation methods™ [1, 2]. QSPRs
“methods have been proven as
helpful approaches to facilitate the
development and design of new
compounds. They have been used
for predicting various physical and
chemical properties such as
refractive  index,  mutagenicity,
lipophilicity, polymerization volume
change, skin sensitization, flexural
modulus [4], octanol-water partition
coefficients, glass transition
temperatures, boiling points [8], and
melting point [4, 8, 9]. QSPR is a
theoretical approach that has been
used in many attempts to predict
melting  points of  organic
compounds [8]. The principle of
QSPR 1is to correlate molecular
descriptors  derived from  the
molecular structures of chemical
compounds quantitatively with their
desired chemical or physical
properties [10]. QSPR models are
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developed using a set of compounds
which are structural-relevant to other
compounds for which the prediction
1s desired. Therefore, the use of
reliable and validated QSPRs for the
prediction of melting point produces
adequate results” [1, 2].

There are “possible difficulties in
the prediction of the melting point.
One of the difficulties is the relation
of melting point to the phase
transition from the solid to the liquid
state. In addition, the possible
existence of different -crystalline
structures below the melting point
could cause an additional difficulty
in the prediction of the melting
point. However, QSPR models have
been developed to predict the
melting points of different kinds of
organic compounds based on
different kinds of statistical tools,
and the predictions capabilities are
expected with an error around 30 K
[11]. The existence of the difficulties
encourages researchers for
proposing new QSPR modeling
methods to produce models with
enhanced predictions capabilities.
The following restrictions contribute
to make QSPR models as successful
approaches for predicting the
melting point of organic compounds.
One main restriction of developing
QSPR models is that the set of
organic compounds used to develop
QSPR relationships should be
similar to those compounds for
which predictions are desired [1].
This makes the prediction using
QSPR models more accurate and
preferable compared with other used
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methods such as group count and
molecular dynamics. In addition, the
successful QSPR models which are
developed for the prediction of the
melting point depend mainly on the
correct selection of the most related
molecular descriptors. If the selected
descriptors are closely related to
those molecular properties, which in
turn, are related to the melting point,
the QSPR models would be a
significant contribution in
developing successful correlations
with significant prediction” results.
Our proposed method is “to perform
descriptor selection and parameter
estimation  simultaneously.  The
focus of our proposed QSPR
modeling method 1s to select the
most relevant molecular descriptors
to the melting points of the energetic
carbocyclic nitroaromatic
compounds which contribute to
provide better” predictions.

2. Materials and methods

2.1. Data set

The experimental “values of melting
point (MP) in Kelvin (K) of 60
energetic carbocyclic nitroaromatic
compounds were obtained from the
literature [20]. The MP range of the
used compounds is between 260.9
and 489.1 K. The data were
randomly divided into 42
compounds (70%) as a training
dataset and 18 (30%) compounds as
a test dataset. In addition, another 32
compounds were collected from
SIGMA-ALDRICH and ACROS
ORGANICS, and wused as an
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external test dataset. Thus, the total
of the test dataset is 50 compounds™.

2.2. Molecular
calculation

The molecular “structures of the
compounds were sketched using
Chem3D software (CambridgeSoft
Corporation, Cambridge, MA). The
structures were optimized using the
molecular ~ mechanics (MM2)
method implemented in Chem3D
software, and then wusing the
molecular orbital package
(MOPAC) module implemented in
the same Chem3D software at the
semi-empirical ~ AMI method,
applying a minimum root mean
square (RMS) gradient of 0.100 as a
stopping  criterion. DRAGON
software (version 6.0) was used to
generate 4885 molecular descriptors
based on the optimized molecular
structures  [21]. To  include
consistent and useful descriptors,
preprocessing steps were performed
as follows. First, descriptors that had
constant or zero values for all
compounds were excluded (311
descriptors). Second, the remaining
descriptors were further refined by
removing those in which 70% of
their wvalues were zeros (255
descriptors). After that, descriptors
with a relative standard deviation of
less than 0.001 were removed (189
descriptors). In  addition, the
correlation of the remaining
descriptors was examined to omit
multicollinearity by removing those
that were highly correlated (r; >
0.90) (98 descriptors). Finally, 4032

descriptor
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descriptors remained for

constructing the QSPR” model.

2.3. Penalized QSPR model
QSPR is a “mathematical model that
can be used to predict the melting
points of organic compounds where
the melting points are modelled as a
function of structural-based
descriptors [7]. Linear regression
(LR) Analysis is one of the most
important tools for constructing the
QSAR/QSPR models. However, in
high-dimensional data, LR is not
applicable because the data matrix
D does not have full rank leading
D' D to be not invertible [22].
Consider the linear regression model

y=Dp+e

(1)

where y=(y,,..,y,) €eR" 1is the
response vector,

D=(d,,d,...d,)" eR™"" is the

design matrix in which the first
column 1s ones to account for the g,

. B=(B.B.B) €R™ is the
unknown  regression coefficient
vector, and £=(g,,...&,) eR"is the
error vector, the components of
which are independently and
identically distributed (i.1.d) with
normal distribution of mean 0 and
variance o.. The most common

estimation method of Equation (1) is
the ordinary least square method
(OLS), where their estimates are
obtained by minimizing the residual
sum of squares (RSS). The RSS is
defined as:

RSS=(y-DB)"(y-DB)
(2)
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by taking the first derivation of
Equation (2) and setting it to zero,
the OLS estimator of the
B=(f,...53,)" is obtained by:

pors :(DTD)—lﬁﬁythe context of QSPR modehrt?,)

To improve the predictive accuracy
and facilitate the model
interpretation of the fitted regression
model, it is often necessary to
conduct variable selection, so that
the regression model can be built
depending only on a small sub-set of
the explanatory variables, which
exhibit the strongest effects.
Recently, penalized methods have
been adapted and gained popularity
among the statisticians as the key for
performing variable selection and
parameter estimation simultaneously
[23]. These penalized methods add a
penalty term to the RSS [24].

The lasso method is one of the most
widely used and  successful
penalized methods, which was
introduced by Tibshirani [14].
However, despite its success, lasso
selection results are inconsistent [15,
17].

The penalized QSPR using lasso is
defined as:

nlasso .
Pospr = argming {

where 4 is a positive tuning
parameter. For A  sufficiently

0 Plasso :
BQSPR = argmin,

{

increases, more coefficient estimates
are shrunk to be equal” to zero.

2.4. The proposed method

the target of descriptor selection is to
improve the prediction performance.
The existing large number of
descriptors can negatively influence
the prediction performance of a
QSPR model by increasing the risk
of overfitting and lengthening the
computational  time.  Therefore,
removing unrelated descriptors from
the original descriptor matrix is
essential for applying QSPRs
modelling.

Although Equation (4) can perform
descriptor selection, it could not
offer the consistency of descriptor
selection. As a result, Chen et al.
[30] suggested using adaptive lasso
penalty. They proposed to use the
ordinary least squares estimator as
an 1nitial weight in the adaptive
lasso penalty. However, when the
number of descriptors exceeds the
number of compounds, the ordinary
least squares estimator” cannot be
calculated [23].

In gur p}oposed method, “the ridge

RSSesthmiafor; ($°) of Hoerl afd)

Kefinard’ [31] is proposed as an
initial  weight. The  resulting
estimator of the proposed method
(Plasso) is defined as:

RSS+A3w |4, |} (5)

Jj=l

where w=Ww,,...w p)T 1s px1 data-driven weight” vector with

w,=( ) (6)

2.5.Prediction evaluation criteria
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Several evaluation ‘‘criteria were internal validation (Q° ), external
performed to provide a satisfactory validation (0. and  the
evaluation of the used modelling o
methods in constructing an efficient
QSPR model. The used criteria were
mean-squared error (MSE), the mean

concordance correlation” coefficient
(CCC) of Lin [34].
These criteria are defined for the

training dataset b
absolute error (MAE), leave-one-out & y
Z (y i train - );i Jtrain )2
MSEtrain = = (7)
train
z ‘yi,train - )’}i,train
MAEtrain = = (8)

n

train

) z (yi,train - j}i,zmin)z
O =1-1 = 9)

Myrain

Z (yi,train - -)_/)2
i=1

and
Myrain —
2 Z (yi,train ~ Virain )(yi,train - ytrain)
_ =1
CCCtrain - Mgin : Myyin (10)

— 2 A ~ 2 — ~ 2
Z (yi,train - ytrain) + Z (yi,train - ytrain) + ntrain (ytmin - ytrain)
i=1 i=1

and they are defined for the test dataset by

Myesy

Z(yi,test _-)A}i,tesz‘)z
MSE,, == (11)

test
n

test

Mrest

A
z ‘yi,test - yi,test
i=l

MAEtest = (12)
Piost
Z (yi,test o j)i,tesz)z
o, =1-| = (13)

Z (yi,lest - }_}train )2
i=l1

and

YAoY
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22 (yi,test - .)_}test )(.j}i,test - j}test )

i=1

CcCC

test Tyst

i=1
and n

test

where n

train

(14)

Niogt
— n = _ =
z (yi,test = Viest ) + z (yi,test ~ Viest ) Ny (ytest ~ Viest )

i=1

represent” the training and test sample sizes, the y, .,

Viws> Viown» and y, . stand for “the MP values of the training dataset, test

dataset, and their corresponding
predicted MP values, while y and

y,.. represent the mean of all the

MP values and the mean of the
training MP values”, respectively.

. Results and discussion

To demonstrate the usefulness of the
proposed penalized adaptive lasso
(Plasso) method, Equation (5),
“comprehensive comparative
experiments were carried out with
the lasso, Equation (4). Depending
on the training dataset, the tuning
parameter value, 4, for each used
method was fixed” as 0<21<100.
QSPR prediction evaluation

Table 1 shows the names and
descriptions of the  selected
descriptors by Plasso, while the
results of the prediction evaluation
of the constructed QSPR models
using Plasso and lasso are listed in
Table 2. From Table 1 and 2, it is
clear that the performance of the
Plasso 1s better than the lasso, in

terms of selecting a small number of
descriptors. Our proposed method,
Plasso, shows the best performance
among them. It selects three
descriptors, compared with seven
selected descriptors by the lasso,
respectively. The regression
equation for the proposed method is

MP

Plasso

+6.097D / Dtr09

It is “clear from Table 2 that the
Plasso was superior to the lasso in
terms of prediction performance for
the training dataset. The Plasso
yields the highest 0 of 0.959, 0/,
of 0.953, 9} .. of 0.949, and CCC
of 0.959, and the lowest MAE
MSE
the testing dataset, it is obvious that
the Plasso shows greater values for
02, of 0.945 and CCC_, of 0.948

and lesser MAE,_, and MSE,, values
compared to the” lasso.

train

and

train

In addition, depending on

train *

Table 1. The names and descriptions of the selected descriptors by the Plasso.

Method  Descriptor name Group type  Description
eigenvalue n. 2 from
Edge edge adjacency mat
Plasso Eig02 AEA(dm) adjacency £¢ adJ y mat.
. weighted by dipole
indices
moment
Mor29v 3D-M0RSE signal 29 / weighted by
descriptors van der Waals volume

YAoY
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D/Dtr09 Ring . fhstance/ detour ring
descriptors index of order 9

Table 2. Prediction evaluation criteria values for the training and testing

datasets.
Criterion Plasso lasso
No. of descriptors 3 7
O 0.959 0.830
Oroo 0.953 0.826
O oot 0.949 0.823
CCC,,, 0.959 0.883
MAE,;, 10.791 12.387
MSE, .. 249.033 368.501
O 0.945 0.813
CCC, 0.948 0.806
MAE 13.806 17.338
MSE 255.278 373.038
3.2. Descriptors interpretation molecule. The 3D-MoRSE code
The interpretation of “the four considers a molecular transform,

selected descriptors by the Plasso
method gives insight into the related
factors to the melting point property.
The descriptor Mor29v (signal 29 /
weighted by van der Waals volume)
belong to 3D-MoRSE descriptors

(3D-Molecule  representation  of
structures based on electron
diffraction). The 3D-MoRSE
descriptors are geometrical

descriptors which were derived from
the 3D spatial coordinates of a

YAo¢

were proposed based on electron
diffraction studies which used to
prepare theoretical scattering curves
[37, 38]. The Mor29v descriptor is
weighted by van der Waals volume.
This code can express the
appropriate distribution of the size
of the molecules for having a certain
activity or property [38]. The size of
the molecules has influence on their
physico-chemical properties
including melting point [37].
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Eig02 AEA(dm) descriptor belongs
to edge adjacency indices and it is
weighted by dipole moment. The
dipole moment property is one of the
electric polarization physical
quantities such as  multipole
moments and polarizabilities which
encode information about the charge
distribution in molecules [37]. The
charge distribution in molecules is
related to the size, shape, and
constitution, which in turn, influence
the various pysico-chemical
properties of the  molecules
including the melting point [37].

D/Dtr09 descriptor (distance/detour
ring index of order 9) belongs to
ring  descriptors  which  were
proposed to describe molecular
cyclicity. Ring descriptors are
numerical  quantities  encoding
information about the presence of
rings in a molecule, and are related
to the number of bonds and atoms in
a molecule [37]. The presence of
cycles in a molecule (molecular
cyclicity) is a component in the
evaluation of the whole molecular
complexity, together with molecular
size and branching. Ring descriptors
can be attributed to the effects of
molecular shape, size and branching
in the values of various physico-
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chemical properties such as the
melting point” [37, 39].

3.3. Y-randomization test

A further validation of the “Plasso
model was conducted by applying
the Y-randomization test [40]. This
was in order to ensure that the
predictive power of the Plasso
model was not based on chance.
This test randomly shuffled the MP
values several times and applied
Plasso each time. In each time, the
0%, was calculated. If all the

obtained values were less than the
true Q7% value of the constructed

QSPR by Plasso, then the
constructed QSPR was not due to
chance correlation, indicating that
the proposed Plasso could lead to an
acceptable method using the training
dataset. Figure 1 shows the results
for the Y-randomization test for 300
times of Q°  values.

It is clear from Figure 1 that the O°
values are in the range of 0.0530 —
0.3871. In comparison to the true

Q* . value of Plasso (Q° = 0.959),
these values indicate that the QSPR
model of MP by Plasso is not due to
chance correlation or structural
dependence of the training” dataset.
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= Trug
@ Y-randomization

Figure 1. Y-randomization test for Plasso over 300 times.

3.4.Robustness performance

To further evaluate “the ability of
Plasso to construct a robust QSPR
model, the leverage approach was
used as an applicability domain
(AD) assessment. AD is defined as
“a theoretical region in chemical
space, defined by the model
descriptors and modeled response,
and thus by the nature of the
chemicals in the training set, as
represented in each model by
specific molecular descriptors” [24].
Figure 2 displays the Williams plot
of the leverage values against the
standardized residuals for each
compound for the Plasso model (the
dotted line indicates the leverage
threshold, while the dashed line
represents the standardized residual

VAol

limits). The influential compound
can be detected when its leverage
value 1s greater than the leverage
threshold (4" =3(p +1)/n) where p
1s the number of the selected
descriptors in the final QSPR model,
and n represents the number of
compounds.

It is obvious from Figure 2 that
no compounds have a standardized
residual higher than the limit £3,
which can be considered as MP
outliers, or with a high leverage
value. Thus, as it 1s clearly
demonstrated in Figure 3, all the
results confirm that the constructed
QSPR model using the Plasso is
reliable” and robust.



WP YA Sl (o Solaal (o2 bl S ) B Jyoll ol 5311 Bl ol sae
< —
“’) _------A- -----------------------------------------------------------
A!&
o~ - 0 !
b
A
n bt ém
s A
% ® a0 ¢
o A D
o .. L
o ©
N .
T A
£ 22 g
° .
w e b
L J
(|\l — L o ® Training
F . Y A Test
.
O o
|
<+ |
I
I I I I I I
0.0 0.2 0.4 06 0.8 1.0
Leverage

Figure 2. Williams plot for the training and testing datasets of Plasso.

4. Conclusion

A penalized QSPR with adaptive
lasso penalty (Plasso) was “proposed
for the prediction of melting points
of energetic carbocyclic
nitroaromatic ~ compounds.  The
results derived from the internal
validation criteria, ie. Q. , Oluos

Qéoot’ CCCtrain’ MAEtrain’ and MSE
of the training dataset, and the
external validation criteria, i.e. Q2,,
CCC,,, MAE_,, and MSE_,

of the
test dataset prove the better
predictive power of the Plasso
model compared to

train

lasso. In
addition, the obtained results by the
applicability = domain and Y-
randomization test confirm that the
Plasso model is reliable, robust, and
not due to chance correlation. In

conclusion, the current study
proposes Plasso as a useful
modeling approach to be used for
constructing reliable and robust
QSPRs for estimating melting points
of diverse classes of organic
compounds as a prior knowledge to
designing new” organic compounds.
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