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Abstract

Profitability is a goal the administrations of commercial banks seek for it
because of it’s a measure to judge on its efficiency and activity in using
resources, and maintain the consistency and support its the financial position
and proficiency, the thing that leads to its ability to counter the risks and

obligations on it.

Profitability in commercial banks effected by a group of internal factors
, and the unit of importance of these factors differs as from the degree and

the strength on the Profitability.

For this purpose, in aiming to make a research on these factors and
consider its importance on effecting the profitability and in compliance with
it the proper and adequate politics is set to enhance profitability, as the
technique of cointegration have been depended on according to Johansen
method, to show the range of stability of these factors and degree of its

integration on long term

Keywords: Profitability, Commercial Banks, Bank of Baghdad, Joint Integration,

Johansson.
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Al Jone ge 43 5l 483y Jag 5 Aplaly) Hhaliall da 500X
Al Jare pe e A8May T 3 A gaud) A X5
Al Jane ae A3 jha 483y i i 5l 220 1 X,
Al Jaee ge 43 5l A8y Jagi g i paall jee X

Jas )l Jore g A0yl 380y Ja 3 el Aadl 1) A 500 X
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Apalial) Aty 1 A 24) -

sl st OV e 3 5 A pll) St ponds 8 agn Alans s o) L) 2ny

Ghs zisall 3 aayy (Function) Alall g 32l dualy ) dapa I Al jall ¢ g e
a2 3all dpaiyjle lll 5 Apladl) dxpall aladiuly (OLS) daabie Y (s jrall Glxg jall 45y 5k
35 pall LAl al gally dalall 73 5D dpay jle Sl dapall Jlid) A daady jle sl Caaill
e eb elliai 3 cla_ye (o Jumdl dlan] < jise ani iy calaiy Cijeas dn) e
dalls Uggus ¢(AIC, H.Q, SC) elasy) < i julass (S.e) 4 4ed Bl 5 «(F,R%, R?)
) Leallas Y e Slmd diga e il (uilad ade AISEA Lgiallaa s Lyl dagpall o8

oA dga e g el Jiad

(Gl (e il patiall dta 3 Jeadluadl 4 ) i) LR quild -

i ) D) 2lS 13 L (3tll (PP) 5y o i) (e 13 Uiy 3 Baaie
O (Ho=B=0) paall dpm i (b ) 4ilSa) (pe JLiaY) I (8 Gaadll oy 5 cCanall Gl paadial
O el (PP) Gl Hliia) il o) (1) Jsaadl e JasDls i) JLaaY) LS dexe
Gian A gaaal) ds 3 LG ol paaiall xaead (5 gtall die B e pe CulS dyie H Judkd)
O Wb L5 (3l AT 25131 (9% 10) A yine An o i (5 senall Sie iyl i sl
i daall (1) e e ST il (1) Al S Y ((Yp1) A sine (5 s Yo il L)
DA gy adan AL (H;=B£0) Al da 8l J58 s Las (%) A sine (5 sinae
A(L) AN (e ALalSia L) (gl 3an 1)
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N3y i paay aldll 73 aiY) il el (PP) JLid) Guea Baa gll jda LA il (1) Jsda

PP At Level
With Constant! _ Yariables | | Ny1 | LNX1 | LNX2 | LNX3 | LNX4 | LNX5 | LNX6
t-Statistic -2.0040 | -2.4885 | -2.5437 |-2.6914|-1.0783 | -1.4798 | -1.3805
Prob. 0.2841 | 0.1252 0.1126 | 0.0838 | 0.7158 | 0.6241 | 0.5830
Result no no no * no no no
With Constant| t-Statistic -2.6755 | -2.4543 | -2.6064 |-2.9845|-1.0470 | -1.6464 | -1.1607
& Trend Prob. 0.2513 | 0.3481 0.2796 | 0.1482 | 0.9262 | 0.7361 | 0.9059
Result n0 no no no no no no
Without t-Statistic 0.9911 0.0896 -0.6205 | -1.0727 | 1.2556 |12.5178| -0.6945
Constant & Prob. 0.9124 0.7059 0.4427 | 0.2519 | 0.9444 | 1.0000 | 0.4102
hrend Result 0 no no no no no no
At First Difference
With Constant Variables | d(LNY1) | d(LNX1) | d(LNX2) [d(LNX3)|d(LNX4)|d(LNX5)| d(LNX6)
It CONSTaNty = Sratistic | -4.3520 | -4.1754 | -4.1686 | -4.1906 | -3.0606 |-20.8189| -3.3781
Prob. 0.0012 | 0.0021 0.0021 | 0.0020 | 0.0375 | 0.0001 | 0.0175
Result *kk *kk *kk *kk *% *kk *%
With Constant! t-Statistic -4.3041 | -4.1293 | -4.1199 |-4.1357 | -3.1164 | -5.8842 | -3.4614
& Trend Prob. 0.0075 | 0.0117 0.0120 | 0.0116 | 0.1158 | 0.0001 | 0.0569
Result **kk ** ** ** no **kk *
Without t-Statistic -4.2886 | -4.2222 | -4.2166 | -4.2436 | -2.9079 |-20.6522| -3.3957
Constant & Prob. 0.0001 0.0001 0.0001 | 0.0001 | 0.0046 | 0.0000 | 0.0012
Trend Resu It i *kk *kk *kk *kk *kk *kk
Rank 1(1) 1(1) 1(1) 1(1) 1(1) 1(1) 1(1)
Critical table values
With Without | At First With | Without
With Constant | Constant |Differen| With |Constant| Constant
At Level | Constant | & Trend | & Trend ce Constant|& Trend | & Trend
19 level |-3.592462|-4.186481|-2.619851 (1% level|3.596616(4.192337|-2.621185
5% level |-2.931404|-3.518090-1.948686 5% level2.933158|3.520787|-1.948886
10% - -
109% level |-2.603944|-3.189732|-1.612036| level |2.604867|3.191277|-1.611932

(Eviews10) Slas¥) gzl Gl jaa e lalaie) bl slac ) jaadll
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s e (%1 %5 %10) G sine die A sine L) o Jai (FHF)(F¥)(*) -ddaadl
Agsina e i) e Ji (N0)s «(Mackinnon) 4 saall adll Cava

b)) 3 gal) i &y

n ol s Al Jal gal) G G suila sa el Gay Jashall JaY) 8 Al s i
2y g ol paiall oded Bl eUagy) <l y dxe 48 jae a3l (D3 ga sall o dilall Jane AV
V) sl A LS gl culS LY ¢l ja)

el sUa¥) B 558 LA salaa (2) s

Lag LogL LR FPE AIC sC HQ

0 34.35907 NA 6.21e-10 | -1.334589 | -1.042028 | -1.228054
1 583.4490 | 883.9008 | 1.64e-20 | -25.72922 | -23.38873*| -24.87694
2 655.2857 | 91.10998* | 6.65e-21* | -26.84320% | -22.45479 | -25.24519%
3 697.4152 | 39.04681 | 1.75e-20 | -26.50806 | -20.07171 | -24.16429

(Eviews10) ihaa¥) zali ) cila e e lildie] Caalill slae ! : juadl

(%5) A sina (5 sie 2ie Lz JSU Bl eUagl) ol il Jia¥) sl o

LR, ) suxe o lalaie!) 73 s (priae canly Jall gUay¥) 5 5 o (2) Jsaad) (e Laadl
Led il g oDled il pisall e lalaie) LBl oUagy) sae jlial &3 3) «(FPE, AIC, SC, HQ

Gl 92 A8y sk cun & jidial) Jalsil) s -
Sy o) e 3 e sl ga A8yl Caea il Sl il (3) Jsaadl ey

Az il im0 V) 2 d D)l el e @il JalSill A8
Al Ay Hill J 58 o5 g & yidia JWlSS dgatia () 2 ga 5 p2my AL (H)=0) il
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reljida) JalSill ilgaio ded (o JS) 3 ga s 3 saiDU VI il il o yelal i
Ly 045 4 sina (5 sie i Led 3 laliall da jall adll (e 5S) dpaiall sl CilS Eua
25 Al 4 )
DLa) La jelal ) sl ye Aabiae CuilS 388 alaall 5 jpeall Lal) L) il Ll
i) DA ey Ay jiaall dyim il da a3 s HUARY) il <y gl 28 ¢ ,5Y)
o5 5 .(28 :2018) (Aaiall s canill) Juzad¥h axy V) sl olé G jliaV) (e da3aidll
Alalall @l pasiall g Al G dashall (ol (e 40 ) 55 483le ellla gl J58 Sy

\.@J B)ué..d\
Qomuila g Ay phay & idiall Jalsil) LA (3) Jgaad)
Max sakal) 3 jaal) Aall JLi3) Trace &) JLadl
Prob.** ~410.05 Max- [ Ll a8 Prob.** | asll0.05 Trace | ol a8
EEGN Eigen Sl il | Statistic sl
Critical | Statisti | Eigenval Critical Eigenva
Value c ue Value lue
None None *
0.0658 46.23 45.10 0.667 0.0000 125.6 213.6 0.667
At At
most 1 most 1
0.0187 40.07 43.70 0.655 * 0.0000 95.7 168.4 0.654 &
At At
most 2 most 2
0.0034 33.87 42.77 0.647 * 0.0000 69.8 124.9 0.652 .
At At
most 3 most 3
0.0050 27.58 34.76 0.571 . 0.0000 47.8 81.6 0.644 *
At At
most 4 most 4
0.0087 21.13 26.26 0.473 0.0031 29.7 39.2 0.414 *
At At
most 5 most 5
0.0104 14.26 18.41 0.361 0.0268 15.4 17.2 0.318 o
At At
0.30 3.84 1.041 0.025 | most6 | 0.2173 3.8 1.5 0.036 | most 6

- 66 -




2018 Ja¥) amad) [0 Y1 Alaal) fhaalal) o) ) 408 Alae

(EViews10) (Auas¥) zali ull cila jia o 1alie) Galyl) i) ; jaal)

L g Liilaa) g LabaB) jakal) 3 gai¥) ol -z

Lala) jaiall oudil] 723 gl 4 (1
iy e b i) Agalall Jal sall ppanl Loboail aiall il 3 gl i ) dilly

) () 5a) (e rami 3l i s

(B Sl 5 55 Y Al 38 5 (%67) dasinn da s

(i pa sall e atlall Jame s Aplany) lala) da 5o oy Lilias) 4 giae 28e 35a s (0
Dlate Al plalaadl da o slad A jla dlaial Cilasa gall Je dilal) Jara Heda) Cus
5232 (%01) Ay ALY Hhladl) da 53505 0 (51 (0,0003) & sine 3% 5(0,57)
sbaiBY) (glaiall g (98T Aaiiill 038 5 (%56) druiy Dl ga gall Ao 2l Jara 3305 )

el Cum laga sall e atlall Jame s Al gpaadl Ay Lilian) 4 sine A83e 3 5a 5 (&
L ginada a5 (1,02) Dhaiey A graall Apnss olat A yla Alain) Gl sa gall e dilall Jars
e 2l Jama sl () 535 (Y1) Ay Al A 835 0) 61(0,0144)
At 1y (5555 (gaaBY) (Blatall 5 (345 Y dayiill 028 5 (%102) disiy Cla g sall
o ATatal) A ghaial) Cala sy sall 3 il Cugn aky Ci e Cld sy 50 AaS i A apidal
3ae A Glasa sl e (30 %92 e Ja¥l 5 jual G jlaiiay) 5 4l cilaladiny)
Lol

el Cum il ga sall e 2l Janay gl dde G Lilias) 4 siae A83e 35 5 (&
Ay simada ) 5 (4,15) Lliar g gl 2ae olad Ayl dladina) Cla s gall o dilall Jana
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s g sall o ailall Jana 3345 N 95 (%01) Ay & 5,5l axe 3345 o) 1 (0,0001)
(LB Sl 5 (3455 daiill 038 5 (%415) Ay
eda) Ca (laga gl e ailall Jane s G yad)l jee G Lilian) 4 siee 48Dle 2 5a
AaHn 5(-8,92) Llria i paall e olad dpuSe dlatul Gl ga sall e dilall Jana
2l Jaza Gaaliasl () 259 (%1) Aty i sadl jae 3345 ) s (0,0000) 4 sixa

(glaBY laiall g (3435 Y Aasidl) 038 5 (%892) dsmais il 2 pall e
Caaa (il g sl o 2ilal) Jaxa s Adlall dadl ) da o Wilcan) 4 gine 48Dle 2 5a
(-1,95) e ALl dadl 1 An 3 olat ApuSe Al g pal) Lo dilad) Jina el
o=l ) (535 (%1) A AL dadHl) da 233l ) ) 51 (0,0001) & sine s

LsbaBY) (glaiall g (381 Y Aaill 638 5 (%195) Arudy Gla s gall e dilal) Jana

Lay ) Ao 5l Ata)al) Jal gad) wand Gabad) jalal) pulidl) 3 sad¥) anddl (4) Jgaad)

A2y (A pana

Dependent Variable: LNY1
Method: Least Squares
Date: 06/08/18 Time: 20:23
Sample: 2005Q1 2015Q4
Included observations: 44

Variable Coefficient Std. Error  t-Statistic  Prob.

C 11.93760 1.944563 6.138964 0.0000
LNX1 0.032194 0.076236 0.422296 0.6753
LNX2 0.568243 0.141740 4.009056 0.0003
LNX3 1.025116 0.399092 2.568621 0.0144
LNX4 4.153629 0.973641 4.266077 0.0001
LNX5 -8.920895 1.808926 -4.931598 0.0000
LNX6 -4.357257

-1.958063 0.449380

0.0001
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(Eviews10) ibas¥! zadiull cils e e Tolaie) Gl dlae) ; jaadll
Libaa) jakall 73 gady) anis (2

Lilas) i) 23 i) dadlas (5) Jsaall 53 )l Alan ) ol yb5all OMS Ge Jaiasy
G b X yiall oLl (1) JLa) o 4 gine A jpedil) O priall JS cul€ 3 ¢l JS5y
S e (%75) ey R z35a¥) o) s G (RP= 0.75) sl s Ao
JSS Satall 23 5ai¥) 4 gina o 2S5 (F) selian) da o) WS ¢(y ) il puaiall 8 dlalall
6 baxall Uadll) dad (alids) e Slad ((%1) oo S8 Ay sine (5 5ie 2ie (18.98) Axlldl
.(0.29) 4l 5 (S.e)

Al 3 gl dpiliaal) <l pdigall (5) o

dilaay) ) ydigal) dagdl)
R-squared 0.754861
Adjusted R-squared 0.715109
S.E. of regression 0.297678
Sum squared resid 3.278656
Log likelihood -5.304662
F-statistic 18.98916
Prob(F-statistic) 0.000000

(EViews10) sbaa¥l mabi ) cila jia e Tildie) Gaalll sl : jaadl
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Abstract

The internal factors and variables influencing Turkey's foreign
policy play a major role in shaping this policy and pursuing an effective
foreign policy in the region and the world. Turkey is geographically unique
and densely populated with multiple identities and ethnicities. Turkey enjoys
great economic power, Which impede and limit the effectiveness of
Turkey's foreign policy, most notably the intervention of the military in
political life, and the Kurdish issue, which is one of the most important
dilemmas of Turkey's membership of the European Union, so the research
consists of five topics, In, the second topic of population variable, and the
third section of Kurds, and the fourth section changing economic, and the

fifth section of Turkish pressure groups.

Keywords: Foreign Policy, Influencing Factors, Internal VVariables.
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S 8le IS8 55 5kl o2 o LAY 5 dlaiall 4y sk jae) (pe o s clS Ll 5 5AY)

Ll e Slad 4y 2l dshiall o)) dalay (S bl A delia o jile e

bl AN A Cailay el Llallly 2 gaall s slaal) Ll il 4S jidie gl
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Bl Jalall ¢ Jg¥) Gl

Al 5 Al 5 ol 5 g5 g Sl 8 G (4" o A1) sl o
Allad) e i 5 Al 3 Llel) Al 5oLl L s 330 Cilaa) (inl Adl jaall s
(2002 ¢ s W) "asila 1 5 dne il

Ese liatie (3l el gall (g Ao ganay 20a3 A gall dn A Al (b clia (pa g
i ey A dale 2yme al Aaal) adgd) () 3 callall 1) Lowally 381 jaal) 4500
G Jlan L ity 8 cila gl 5 5300 3 )5 (ge il 3505 0 oasbins s gmarhs Jlansl ) L)
O A8 5l CEal Ayl (e L) s 1385 D5l el LS e (3t 8 S il
W )50 = gum e 233 il 5 La bt g A1 sal) Aulpns s (sl Uin 43 3 p5 ) Al aal) Jalall 13
ol e 5 ¢ (2001 ¢ ) Lo aladl g o yall 8 30 sall Bl Jlava b bl ) sV
Oe JalEl ol 5 AYY el sall (e Ao sena @l o V) Al gall 8 jaall 18 gall daal (e
sl Zalu¥ls «VUaiVl y e glaall 5585 Ziaal) il Leaa) ¢l jaall 18 sall Lyeal
A JS e 815 ¢ (1978 ¢ k) allall 8 sball (yslaill g ¢ ) jual) cilddle iy 5 ) shaiall
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The problem of terrorism has become the most serious threat to the
international community. The world today is subjected to a huge wave of
criminal acts targeting innocent people in their lives and money, disrupting
economic and social activity in this world and causing fear, panic and
mistrust not only among individuals but also among States. Because of this,
the international community has been left unchecked to face this blind
terror, which makes no distinction between its objectives. Where the danger
of international terrorism has increased because it does not care about the
lives of individuals or their property, it is always important for terrorists to
achieve their objectives without regard to any humanitarian, moral or
religious norms and terrorism. Criminal acts can not be justified regardless
of their motives. The terrorist acts that have struck the countries of the world
out of fanaticism or extremism pose a threat to the fate of States, because
they have been characterized as internationalized. The elements and
components of terrorist operations are usually split into a state, To be
implemented in a third country.

Keywords: International Organizations, Regional Organizations, Terrorism.
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Abstract

Strategic knowledge is one of the most important contemporary
intellectual developments, and has been expressed as a new approach whose
main objective is to absorb business strategies and knowledge. However,
their role in crisis management and management is rapidly increasing. The
key objectives of strategic knowledge management are long-term goals and

are defined by the highest managerial standards. These objectives should
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focus on achieving adaptation in line with environmental changes, such as
taking preventive measures to crises, adapting and dealing with their data,

and identifying the best remedial practices for their effects.

The aim of this research is to clarify the role played by strategic knowledge
in the management of the crisis stages. To achieve the research objectives, a
questionnaire of (50) sheets was prepared in accordance with the objective
of the research, which was distributed in the organization inspected by the
North Oil firm in the city of Kirkuk, selected by the managers, The
percentage of those retrieved were (86%). The data obtained from the
studied field were analyzed using the correlation coefficient and linear
regression models, which helped to arrive at a set of results, in light of
which a number of conclusions were drawn. The most important of these
were the following: The possibility of generalizing the importance of the
role of the strategic knowledge, Stages of the crisis, and different stages,

especially the stage of preparedness and prevention.

In light of the conclusions described here, recommendations
presented here are urging the targeted organization to focus on the use of
its strategic knowledge in adopting and developing the preventive approach
as a priority in dealing with the steps of managing crisis stages, and making
them as an integral part of their organization as well as raising awareness
among its personnel and training them. Proactive measures to deal with the
crisis within their utmost interests should be considered too.

Keywords: Strategic Knowledge, Crisis Management, Management of Crisis Stages.
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Abstract

There is no doubt that the place has become a central axis of the axes
in which the process of narration within the structure of poetic text because
of the expressive energies and artistic potential to allow the poet to achieve
the crystallization of the purposes of the aesthetic and aesthetic and artistic
as well as broadcast his experience available in a philosophical picture
within a specific text area (Both time and event) needs a spatial theater
based on it, and so the levels of appearance of the place vary according to
the containment of the narration movement produced by this binary (time
order events) within the structure The poetry is no longer an area of
engineering with dimensions determined by the work of art, but it is
otherwise in view of it as a formality and formality of the elements of the
work of art, especially in ancient poetry, poets since the pre-Islamic era to
simulate the paralysis and description and singing of many of what
happened before their eyes as well as poets of the age Abbasi, the shape of
the place they have the outcome of the experiences of many of what they
went through the positions of Vitlabst events with places to take in most
often the flesh of a narrative that reflects the reality of their lives in that

period.
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Abstract

Students who study English as a foreign language use different
strategies to learn new vocabulary in the course of their academic years. Yet,
it is unknown which one do students use the most and which one the least.
The current paper is investigating the EFLs students' use of vocabulary
learning strategies at university level. The paper in hand presented the
following question: "What are the most and the least used vocabulary
strategies by the students of Department of English?" The paper
hypothesized that "The most vocabulary learning strategies used are
determination strategies (deciding which vocabulary to learn), and the least
vocabulary learning strategies used are social learning strategies
(incorporating others in learning vocabulary)". In order to validate the
hypothesis, the paper used a five-part questionnaire, each has 3 questions,

that is applied to (42) students who attended the Department of English
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Language, Al- Esra'a University College, 2018-2019. The analysis of the
data obtained from the questionnaire shows that most responses of the
students in the determination strategy are "always" which means they tend to
use the determination learning strategies the most, and the least responses of
the students prefer using social related strategies, which prove the hypothesis
right.

The paper is divided into two parts: the first part presents a theoretical
note about vocabulary learning, along with its types, as mentioned in Schmitt
(1997) taxonomy. The second part is the practical as it deals with the data
analysis by using Statistics Package for Social Studies (SPSS), the paper

ends conclusions, suggestions, and future studies.
Keywords: Learning English as a Foreign Language, Vocabulary Learning

Strategies.
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1. Introduction

Vocabulary Learning Strategies (VLSs) have been considered as a site
of interest in recent years as vocabulary itself is an important aspect of
language; in addition, without the knowledge of the word meaning, one
cannot learn the language. In this regard specialists have studied different
vocabulary learning strategies, which are used by experimental groups to
discover and categorize them to learn a foreign language.

The current paper investigates the use of vocabulary learning
strategies among the students of Department of English language at Al-
Esra'a University College by asking "What is the mostly used vocabulary
learning strategy by the students of Department of English, and what is the
least used vocabulary learning strategy”. It is hypothesized that "The
students of the Department of English tend to use determination vocabulary
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learning strategies more than other strategies used in vocabulary learning, on
the other hand, they tend to use the social strategies less than other strategies
used in vocabulary learning". In this regard, the paper aims at finding out
which vocabulary learning strategy is mostly used by the students of
Department of English at Al-Esra'a University College, and finding out
which vocabulary learning strategy is least used by them.

The paper shows its significance in that it contributes to the field of
VLSs in the Iragi universities in general and Al Esra'a University College/
Department of English Language in particular. It also provides insight into
the use of vocabulary learning strategies among English students at Al-
Esra'a University College and how do they incorporate those strategies in
learning new vocabulary.

The paper is divided into two parts. The first part is theoretical about
vocabulary learning and the vocabulary learning strategies. The second part
deals with the practical application of the questionnaire and the data analysis.
The paper is concluded with conclusions, recommendations, and further
studies.

The paper is limited to those students who attend the third grade at
Department of English Language, Al- Esra'a University College, during the
academic year 2018-2019.

2. Vocabulary Learning Strategies: A Theoretical Note

2.1. Vocabulary Learning
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In foreign language learning, it is very effective to identify students'
vocabulary learning strategies, encourage them to use these strategies and
teach them properly in order to improve language learning outcome. Ahmed
(2012:71) states that "Vocabulary learning is an indispensable process for
EFL learners to acquire proficiency and competence in target language"”. He
further explains that the process of vocabulary learning initiates both
learners' acquisition of knowledge and production of knowledge. In addition,
it enriches learners' integrated language skills such as listening, speaking,
reading and writing. Scott (2002: 1) puts the importance of words as the
following "All languages have words. Language emerges first as
words....The coining of new words never stops, nor does the acquisition of
words". Language learners, in general, are of two types: good learners and
poor learners. Good learners are those who are aware of the learning process,
know the importance of learning words in context, and are aware of the
semantic relationship between new and previously learnt L2 words. Those
learners also use, beside dictionaries, other learners as a source of
information on vocabulary. Poor learners, on the other hand, make use of a
number of strategies, but apply them inadequately (Takac, 2008: 37). There
are two types of vocabulary learning, which are known as incidental
vocabulary learning, and intentional vocabulary learning.

2.1.1. Incidental Vocabulary Learning
Schmitt (2010:29) defines incidental vocabulary learning as "learning

which accrues as a by-product of language usage, without the intended
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purpose of learning a particular linguistic feature™. He further reports that
"any vocabulary learned while reading a novel simply for pleasure, with no
stated goal of learning new lexical items is considered as an example of
incidental vocabulary learning”. With regard to incidental learning, it has
been defined as the learning without intent to learn, or as the learning of one
thing, e.g. vocabulary, when the learner’s primary objective is to do
something else.
2.1.2. Intentional Vocabulary Learning

Before 1940s, the primary emphasis of vocabulary learning strategies
had been on intentional rather than incidental learning. It was usually
assumed that intentional learning was important in learning. The general
rationale for intentional vocabulary learning is grounded in Schmidt’s
(1990) noticing hypothesis, which states that noticing is the necessary
condition for second language acquisition. As applied to lexical
development, language learners must consciously notice L2 features in the
input and pay deliberate attention to form-meaning connections of
vocabulary items to optimize L2 learning. It is for this reason that
vocabulary is commonly taught explicitly and directly in foreign language
classrooms to compensate for the limited exposure and resources that may
otherwise be available. However, Nation (2011) cautioned against over
application of explicit vocabulary instruction with teacher-imposed
vocabulary exercises. Among various vocabulary learning techniques, he

particularly advocated that teachers should guide their students to make use
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of word cards in learner-centered ways. As he argued, “Well directed
deliberate vocabulary learning using word cards is very effective and much
more efficient than teaching and vocabulary exercises” (ibid:536).

2.2. Vocabulary Learning Strategies (VLSS):

Vocabulary learning strategies (VLSs) are considered as a part of
language learning process that has received much attention since the late
seventies. A number of attempts have been made to classify (VLSs). For
example, Schmitt (2002), made a number of contributions in order to classify
them. He came out with two categories of L2 vocabulary learning strategies:
discovery and consolidation strategies. The former referred to determination
and social strategies whereas the latter included social, memory, cognitive,
and meta-cognitive strategies. Taxonomy of vocabulary learning strategies in
the current paper are based on Schmitt's extracted vocabulary learning
strategies from Oxford’s (1997) taxonomy of general learning strategies and
their categorization into Social (involving cooperation with others),
Cognitive (referring to language manipulation or transformation),
Metacognitive (used to control the learning process) and Memory strategies
(involving relating the new word with some previously learned knowledge).
2.2.1. Discovery Strategies

Discovery strategy involves determination and social strategies; it
helps learners to determine the meaning of new words when encountered for
the first time (Farouk, 2007).

2.2.1.1. Determination Strategies
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According to Schmitt (1997), determination strategies are used when
students discover the meaning of a new word without using the experience
of another person. In this strategy, students try to guess and discover the
meaning of the new words with the help of context, structural knowledge
and reference material. That means students find the meaning of the words
on their own. Determination Strategies facilitate gaining knowledge of a
new word from the first four options: (i) guessing from an L1 cognate, (ii)
guessing from context, (iii) using reference materials, or (iv) asking
someone else. Learners may be able to discern the new word's part of
speech, which can help in the guessing process (Oxford, 2003:56)
2.2.1.1.1. Using Dictionary

A dictionary is an alphabetical reference list of the words in the
language (Davey and Davey: 2006). The suitable dictionary is the one which
contains all the words that are needed by the reader or learner. Beside a good
dictionary, there is a thesaurus which is a reference book that contains
synonyms and antonyms. Gairns & Redman, (1986: 78) reported that if the
student has no teacher or peer to ask, he can still solve a number of problems
by using dictionary. New words are expected to be added continuously as a
matter of labeling a new object or phenomena such a process would finally
enlarge the vocabulary of English language and makes it bigger than before.
2.2.1.1.2. Guessing from Context

Context refers to the words and sentences that surround a particular

word and help fix its meaning (Chesla, 2004: 27). Guessing from context
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most commonly refers to inferring a word's meaning from the surrounding
words in a written text. Guessing an unknown word's meaning from context
has been widely promoted in the last two decades as it has been seen to fit in
more comfortably with the communicative approach than other, more
discrete, discovery strategies (Oxford, 2003). Learners using guessing
strategies rely on their background knowledge and identify linguistic clues
like grammatical structures of a sentence to guess the meaning of a word
(Farouk, 2007: 4). Learners try to discover the meaning of a new word by
guessing it with the help of context, structural knowledge of language, and
reference materials or through employing the social strategies of asking
someone for help with the unknown words (Schmitt, 2000). "The problem
for most learners when guessing the meaning of a word in a second language
is that they are less confident about their understanding of the context than
they would be in their L1" (Oxford, 2003:83).
2.2.1.1.3. Analyzing Word Parts

Because a large proportion of English words are derived from French,
Latin or Greek, they are made up of word parts - affixes and stems. Being
familiar with the common word parts can provide a useful basis for seeing
connections between related words, checking guesses from context,
strengthening form and meaning connections, and in some cases working out
the meaning of a word (Nation, 2001: 355). When students engage in "word
analysis™ or "word study," they break words down into their smallest units of

meaning — morphemes. Each morpheme has a meaning that contributes to
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our understanding of the whole word. As such, students’ knowledge of
morphemes helps them to identify the meaning of words and build their
vocabulary. The ability to analyze words is a critical foundational reading
skill and is essential for vocabulary development as students become college
and career ready (Zorass, 2015:121)
2.2.1.2. Social Strategies

Schmitt (1997:36) notes that another way of discovering a new
meaning is to ask the unknown words to others by using social strategies.
When students discover words, they use various strategies at first. They use
social strategies, memory strategies, cognitive strategies, metacognitive
strategies to combine their vocabulary knowledge. An example of a social
strategy group used to consolidate the word is a collaborative learning group
in which students practice the meaning of a new word. Nation (1997: 24)
states that group work can also be used to practice words as well as
discovering words. Language is a form of social behavior; it is
communication, and communication occurs between and among people.
Cooperative learning shows higher self-esteem, increased confidence and
enjoyment greater and more rapid achievement, more respect for the teacher,
the school, and the subject (Oxford, 1990: 140) Asking questions like “What
do these words have in common? How are they different?” When studying a
word list. Asking questions will test comprehension of the material. It also
puts the information into words, which will help remembering what have

been learned. This can be especially helpful when learning definitions
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(Chesla, 2004: 11). Another way to discover a new meaning employs the
Social Strategy of asking someone who knows.
2.2.1.2.1. Asking Teacher

Asking the teacher about the meaning of unknown word is social
strategy used by some students. Some of the students tend to ask their
teacher more often than asking classmates because they trust their teacher
more than their classmates. A student can ask the teacher or another student
to explain the meaning of an item which he has just encountered. The best
strategy is to make the context sufficiently clear so that the listener can
provide the student with the word he is looking for (Gairns & Redman, 1986:
77). Teachers are often in this position, and they can be asked to give help in
a variety of ways: giving the L1 translation if they know it, giving a
synonym, giving a definition by paraphrase, using the new word in a
sentence, or any combination of these. L1 translations have the advantage of
being fast, easily understood by students, and make possible the transfer of
all the knowledge a student has of the L1 word (collocations, associations,
etc.) onto the L2 equivalent.
2.2.1.2.2. Asking Classmate

It refers to working with other language learners to improve language
skills (Oxford, 1990: 147). This strategy can involve a regular learning
partner of a temporary pair or a small group. This strategy frequently

involves controlling impulses toward competitiveness and rivalry. (ibid) This

- 202 -



2018 Ja¥) amad) [0 Y1 Alaal) fhaalal) o) ) 408 Alae

social strategy helps students feel relaxed and confident with their classmates
rather than their teachers.
2.2.1.2.3. Asking Native-speaker

Native speaker is the one who speaks the language as his mother
tongue, or in other words, the one who speaks his first language (L1). It is an
important social strategy for the learners particularly those who study
English as a foreign language (EFL). If input is a key element in language
acquisition (Krashen, 1982), then it would seem that interacting with native-
speakers would be an excellent way to gain vocabulary. Although it would
be hard to prove this empirically, there is indirect evidence to support this
intuitive assumption.
2.2.2. Consolidation Strategies

Consolidation is a stage where new material is reviewed, and
hopefully learning is reinforced. It normally occurs at the end of the lesson.
Consolidation can be compared with revision, which takes place at a later
time and serves to remind learners.
2.2.2.1. Memory Strategies

Memory strategies are classified into rehearsal and encoding
categories. Repetition, memorizing word lists and imitating other people's
pronunciation of words are examples of rehearsal strategies. Encoding
strategies encompass such strategies as association, imagery, visual,
auditory, semantic, and contextual encoding as well as word-structure
(Farouk, 2007).

- 203 -



Al-Esraa University College Journal/ Vol.1/No.1 2018

2.2.2.1.1. Using Images

New words can be learned by studying them with pictures of their
meaning instead of definitions. Pairing L2 words with pictures has been
shown to be better than pairing them with their L1 equivalents. Alternatively,
learners can create their own mental images of a word's meaning. Imagery
has been shown to be more effective than mere repetition for reading
passages and sentences. It could also be more effective for vocabulary too.
2.2.2.1.2. Linking Words

Students can learn new words by linking them to L1 Usually this
involves some type of sense relationship, synonymy, or antonymy. Word
association paper has shown that coordinates in particular have very strong
connective bonds (Aitchison, 1987). These and other sense relationships
(hyponymy and meronymy) can be illustrated with semantic maps, which are
often used to help consolidate vocabulary (Oxford, 1990:83).
2.2.2.1.3. Using Vocabulary Knowledge

Without adequate knowledge of vocabulary, students are generally
impeded in their academic activities. Vocabulary knowledge is also
instrumental in reading comprehension (Read, 2000; Qian, 2002). It is shown
that knowledge of vocabulary is closely related to reading comprehension
and Vermeer (2001) suggests that it can be used as one of the best estimation
of language proficiency at school.

2.2.2.2 Cognitive Strategies
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Cognitive strategies are similar to memory strategies but do not focus
on mental processing. They include repetition and mechanical methods such
as word lists, flash cards, word books to study vocabulary. The basic rule of
this strategy is repetition. Cognitive strategies include guessing strategies,
skillful use of dictionaries and note-taking strategies. Cognitive Strategies in
this taxonomy are similar to Memory Strategies, but are not focused so
specifically on manipulative mental processing; they include repetition and
using mechanical means to study vocabulary. Examples of this strategy
include: written and verbal repetition, repeatedly writing or saying a word
over and over again. (O'Malley and Chamot, 1990).
2.2.2.2.1. Repetition

Repeating words over and over is another way of learning vocabulary.
Most people use this strategy in their daily life, for instance, when they want
to remember something last for a few seconds. Repetition helps keep things
in short-term memory, and it also helps move information into long-term
memory. In everyday life, people use repetition to remember something that
is not written down.
2.2.2.2.2. Taking Notes

Another kind of cognitive strategy is using study aids. Taking notes in
class invites learners to create their own personal structure for newly learned
words, and also affords the chance for additional exposure during review.
Students can also make use of any special vocabulary sections in their
textbooks to help them study target words.
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2.2.2.3. Metacognitive Strategies

Metacognitive strategies are to decide which words are worth
learning, plan consciously, and find the most effective learning method. It is
the type of strategy that learners use to control and evaluate their own
learning. It plays an important role in choosing a learning strategy because it
IS a positive reinforcement if progress, or a strategy change. Metacognitive
strategies include planning, monitoring and evaluation. It provides a
conscious overview of the learning process.

Oxford (1990:136) reported that "Metacognitive means beyond,
beside, or with cognitive. Therefore, metacognitive strategies are actions
which go beyond cognitive and which provide away for learners to
coordinate their own learning process” Metacognitive strategies consist of
selective attention and self-initiation strategies. Learners who use selective
attention strategies recognize the relative importance of words they can learn
for their comprehension. Learners employing self-initiation strategies use a
variety of means to make the meaning of vocabulary items clear (Farouk,
2007). Metacognitive strategies in Schmitt’s taxonomy help learners to
control and evaluate their own learning, by having an overview of the
learning process in general as such, they are generally broad strategies,
concerned with more efficient learning. Studies papering the number of
exposures necessary to learn a word have results ranging from 5 to 16 or
more (Nation, 1990:43-45). This means that the conscious decision to

persevere may be one of the most important strategies of all.

- 206 -



2018 Ja¥) amad) [0 Y1 Alaal) fhaalal) o) ) 408 Alae

2.2.2.3.1. Decision-Making

This cognitive strategy includes deciding which words are worth
studying and which words are not, as well as preserving with the words that
are chosen to learn (Schmitt, 2000).
2.2.2.3.2. Assessment

Evaluating one's own progress in the new language, for instance,
checking whether one is reading faster and understanding more that 1month
or 6 months ago, or whether one understands a greater percentage of each
conversation (Oxford, 1990: 40)
2.3. Importance of Vocabulary Learning

During the past decade, the importance of vocabulary has become
obvious, especially when papers have shown interest in searching vocabulary
and its effect in second language learning (L2) (Allen, 1983:65). The focus
on the grammatical structure is basically to enhance communication among
students who learn English as a foreign language until the advent of
communicative approach in 1970s which made a noticeable change to that
view, then the focus shifted to vocabulary learning and scholars began to re-
think the role of vocabulary in language communication instead (Thornbury
2002). Carter (1998: 185) confirmed this point by stating that "since the late
1970s, however, there has been a revival of interest in vocabulary teaching".
Acquiring vocabulary in a foreign language is one of the most challenging
tasks for second language (L2) learners, particularly those who rely almost

solely on L2 classroom experience in environment where the target language
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Is not widely spoken outside of the classroom. However, Nunan (1991: 152)
argues that "no one seriously interested in the development of second and
foreign language has ever suggested that learners do not need to master the
grammatical system of the target language: the debate has been over how
learners can best acquire the target grammar. Applying the correct
grammatical rules make the language sounds good, on other hand failure on
the use of grammar make language sounds awkward and inconsistent. Nunan
(ibid) further added that "acquiring the grammatical system of target
language is of central importance, because an inadequate knowledge of
grammar would severely constrain linguistic creativity and limit the capacity
for communication" However, EFL students must learn the vocabulary of the
target language in terms of word by word translation technique, they
translate an English item into mother tongue counterpart, neglecting all other
aspects of word knowledge. Takac (2008: 61) explained that a great number
of learners adopt the traditional rote learning strategy, which required a list
of L2 words and their L1 translation which seems to be a ‘natural’ strategy,
particularly for novice who relies on lexical associations in vocabulary
learning. The majority of teachers and paperers said that such a strategy does
not enhance long-term memorization of vocabulary acquisition, and this fact
goes on the line with the assumption which says that learning words in
context is effective than learning isolated items.

3. Vocabulary Learning Strategies (VLSs): A Practical Implication

3.1. Methodology
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The current paper adopts a descriptive approach to carry out the paper.
The instrument used for data collection is a questionnaire that is applied to a
sample of students, who study in the Department of English Language at Al-
Esra'a University College in the academic year 2018- 2019, in order to state
their strategies used in figuring these words. The data have been analyzed in
order to validate the hypotheses made for the sake of the paper.
3.2. Sample

The sample chosen to carry out the paper comprises (42) students who
study English language at the Department of English Language, Al- Esra‘a
University College, third stage, in the academic year 2018- 2019.
3.3. Instrument of Data Collection

The data of the paper were collected from the participants via the
administration of a questionnaire. The questionnaire was distributed to (42)
participants. It was based on the framework of instruments proposed by
(Goundar, 2015). The questionnaire was divided into five sections
corresponding to the five strategies of vocabulary learning. Within each
section there are three statements each asking about the use of a particular
strategy. For each statement, respondents have to choose one from the five
options of frequency according to Likert-type scale ‘always', 'often’,
'sometimes’, 'rarely' and 'never'.
4. Data Analysis
4.1. Discovery Strategies

4.1.1. Determination Strategies
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The results in table (4.1) show the responses made by participants for
the three questions as indicated by the Likert-type scale as follows: "Always"
(43%- 47%- 52%), "Often" (28%- 28%- 14%), "Sometimes" (38%- 23%-
47%), "Rarely" (0-0.04%-0) and "Never" (0-0-0).

Table (4.1) Frequency and Percentage of Determination Strategies

No| Item Always | Often Sometimes | Rarely Never
NI|P NP [N [P |N|P N |P

1 | I use a monolingual/bilingual dictionary. 18 | 43% |12 |28% (16 [38% |- |- -

2 | I use the dictionary to find only the meaning of the word. 20 (47% |12 [28% |10 |23% |2 | 0.04% |-

3| T use the dictionary to find the appropriate usage (example sentence) of the word, |22 |52% |6 |14% |20 |47% |-

4.1.2. Social Strategies

The results in Table (4.2.) show the responses made by participants as
indicated by the Likert-type scale for the three questions as follows:
"Always"(52%-19%-0.09%), "Often" (0.04%-23%-19%), "Sometimes"
(28%-28%-57%), "Rarely” (14%-14%-0.09%), and "Never" (0-0.09%-
0.02%).
Table (4.2) Frequency and Percentage of Social Strategies

No| Item Always | Often Sometimes | Rarely Never
N|P NP N (P |N|P N |P
4 | Iaskthe teacher for the meaning of a new word. 22{52% |2 [0.04% |12 |28% |6 |14% |- -
5 | Iask my classmate for the meaning of a new word. 8(19% [10{23% |12 [28% |6 |14% |4 0.09%
6 | Iask a native speaker for the meaning of a new word. 4(009%)|8 [19% |24 |57% 4 |0.09% |2 0.04%
“4.£.1. IVICHTHIUL Y Oll dleyics

The results in table (4.3) show the responses made by participants as
indicated by the Likert-type scale for the three questions as follows:
"Always"  (57%-38%-14%),"Often"  (38%-19%-19%), "Sometimes"
(0.04%,-28%- 43%),"Rarely” (0.04%- 0.04-0.09), and "Never" (0-0.04%-
19%).

Table (4.3) Frequency and Percentage of Memory Strategies
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No| Item Always | Often Sometimes | Rarely | Never
NP |N|P NP NP NP

T | To remember a word, I repeat it aloud to myself, 2457% (16 |38% |2 |0.04% |2(0.04% |- |-

§ | Toremembera word, I writeit repeatedly. 16)38% |8 |[19% |12]28% |2|0.04% |2 |0.04%

9 | Lcreatea mental image of the new word to help me to remember the word 0 [14% |8 |19% |18 |43% |4]0.09% |8 |19%

4.2.2. Cognitive Strategies

The results in table (4.4.) show the responses made by participants as
indicated by the Likert-type scale for the three questions as follows:
"Always" (38%-47%-33%),"Often" (43%-0.09%-0.09%), "Sometimes"
(19%-38%-14%), "Rarely" (0.04%-0-23%) and "Never" (0-0-14%).
Table (4.4) Frequency and Percentage of Cognitive Strategies

No |Item Always Often | Sometimes | Rarely | Never

N |P |[N/P N (P |[N|P (N |P
13 | Ithink aboutmy progress in vocabulary learning 16 |38%|18|43% |8 | 19% |2 |0.04% -
14 | Itrytofind out all I can ahout the new words I learn 0 |47%(4 |0.09%16 |38% |- |- |- -
15 | Tonly focus on things that are related to examination 14 [33%[4 [0.09%6 |14% |10 [23% |6 | 14%

4.2.3. Metacognitive Strategies

The results in table (4.5.) show the responses made by participants as
indicated by the Likert-type scale for the three questions as follows:
"Always" (38%-47%-33%),"Often" (43%-0.09%-0.09%), "Sometimes"
(19%-38%14%), "Rarely" (0.04%-0-23%), and "Never" (0-0-14%).

Table (4.5) Frequency and Percentage of Metacognitive Strategies

No | Item Always Often Sometimes | Rarely Never
N |P |N|P N |P N [P N P
13 | I'think about my progress in vocabulary learning 16 [38% |18 | 43% |8 19% [ 2 | 0.04% - -
14 | I'tryto find out all I can about the new words I learn 20 |47% (4 [0.09%16 |38% |- |- - -
15 | I only focus on things that are related to examination 14 |33% (4 |0.09% 6 14% | 10 | 23% | 6 14%

4.3. Discussion
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The paper focuses on the main question, "what are the most and least
used vocabulary strategies by the students of Department of English?" The
types taken into considerations were determination, social, memory,
cognitive and metacognitive strategies. To answer the paper's question, the
total of the "always" statements for each part of the questionnaire are
counted. The strategies are arranged from the highest to the lowest as
follows: Determination (60), Metacognitive (50), Memory (46), Cognitive
(36), and Social (34). It is shown from the data analysis that the most used
strategies by the students of the Department of English Language, Al-Esra‘a
University College are the determination strategies, and the least used
strategies are the social strategies. This proves that the hypothesis is right.

5. Conclusions, Recommendations, and Future Studies
5.1. Conclusions

In this paper, it is aimed to determine the most and least used
vocabulary learning strategies of foreign students learning English at Al-
Esra'a University College. A questionnaire consisting of 15 items was
presented to (42) subjects to collect data. The questionnaire is adapted from
the vocabulary learning strategy classification based on Schmitt’s
Taxonomy (1997). The data was analyzed by SPSS. According to the
questionnaire's results, the following conclusions are made:

1-  The most used vocabulary strategies are determination strategies. The

reason for this is that the students are at level Al. As students have just
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started learning the language, they use determination strategies. Students in
this period act timidly and study independently.
2- The type of strategy that students use the least is social strategies.
Social strategies include activities such as asking a teacher, a
classmate, or a native speaker, etc. Since the students are at the
beginner level, they learn words by themselves with simple methods
without using different sources. As students reach higher levels, they
become more social, increasing the use of social strategy.
5.2. Recommendations

In teaching English as a foreign language, the following suggestions
can be made about the vocabulary learning strategies used by foreign
students:
1. Students should be taught vocabulary learning strategies from the
beginning at university level, strategies such as using flash card, note taking,
repeating the new word many times to remember them, etc.
2. Students should be trained to guess the meaning from context, depending
on contextual clues while reading textbooks.
3. Students should be aware of the importance of social strategies, but they
should not always depend on asking classmates because classmates may
sometimes provide inaccurate meaning.
4. Students should not only focus on things that are related to examination
but they should be honest and realize that knowledge does not stop at

passing the exam.
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5.3. Further Studies

Further studies are proposed for the sake of more insight into the field
of vocabulary learning:
1-The effect of memory strategies on learners’ retention and attrition of
target lexical items is needed.
2- Examining the effect of VLSs on learners’ vocabulary measurement in
terms of depth, breadth and fluency.
3- A paper on receptive and productive vocabulary is needed to investigate
the effect of vocabulary learning strategies on writing skill.
4- 1t is also suggested to do some papers on the intentional and incidental
learning skills used by EFL students, whether strategies or application.
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Abstract

The growing problem of waste tires disposal in Iraq can be alleviated if new
recycling routes can be found for the surplus tires. One of the largest

potential routes is in construction. However usage of waste tires in civil
engineering is currently very low. The use of recycled tire rubber as partial
aggregate in concrete has great potential to positively affect the mechanical
properties of concrete in a wide spectrum. Concrete is one of the most
popular construction materials. Due to this fact, the construction industry is
always trying to increase its uses and applications and improving its
properties, while reducing cost. The objective of this experimental study is

to test the properties of concrete when recycled rubber from automotive tires
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Is used as a partial aggregate. Tests were carried out on concrete specimens
containing 0%, 5%, 10% and 15% substitution of junk tire rubber as a
natural aggregate. The replacement of coarse aggregate by junk rubber in
concrete has resulted in reduced compressive strength and density. The
reductions in compressive strength and density depended on the amount of
rubber added. Loss of mechanical strength and relatively high variability in
durability performance are major factors preventing large-scale utilization of
scrap tire waste in concrete. The addition of supplementary cementitious
materials has been investigated in this paper in order to mitigate the loss of
mechanical properties in rubberized concrete. Hence, some mixtures also
contain silica fume at 15% cement replacement by volume. The results
reveal that although the strength improvement due to pre-coated crumb
rubber alone was minor, the synergistic effect of pre-coated crumb rubber
and silica fume as cement replacement material significantly enhanced the

mechanical properties of mixtures.
Keywords: Compressive Strength; Split Tensile Strength; Junk Rubber.
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1. Introduction

In 1990, over 240 million scrap tires were discarded in the United States and
approximately 3 billion waste tires had accumulated in stockpiles or
uncontrolled tire dumps throughout the country, with millions more
scattered in ravines, deserts, woods and empty lots. Each year, over 77% of
the annual production of scrap tires, about 188 million tires per year, were
landfilled, stockpiled or illegally dumped. Tires are bulky, and 75% of the
space a tire occupies is void, so that the land filling of scrap tires has several
difficulties:

» Whole tire landfilling requires a large amount of space.
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» Tires tend to float or rise in a landfill and come to the surface.

* The void space provides potential sites for the harboring of rodents.

» Shredding the tire eliminates the above problems but requires high
processing costs.

Because of the above difficulties and the resulting high costs, tire stockpiles
have turned up across the United States. These waste tires represent
significant environmental, human health, and aesthetic problems.

Concrete has been the most widely used construction material nearly
for a period of a century. Some of the peoples research the rubberized
concrete: Eldin and Senouci (1993),"Rubber tire particles as coarse
aggregates “"examined compressive and tensile strengths of rubberized
concrete. They noted that rubberized concrete didn't perform as well as
normal concrete under repeated freeze-thaw cycles. It exhibited lower
compressive and tensile strength than of normal concrete but unlike normal
concrete, rubberized concrete had the ability to absorb a large amount of
plastic energy under compressive and tensile loads. It didn't demonstrate the
typical brittle failure, but rather ductile, plastic failure mode.

Irag has taken major initiative on developing the infrastructures such
as express highways, power projects and industrial structures. to meet the
requirements of globalization. In the construction of buildings and other
structures, concrete plays rightful role and a large quantum of concrete is
being utilized. Coarse aggregate, which is one of the constituent used in the

production of conventional concrete has become highly expensive and also
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scarce. In the backdrop, there is large demand for alternative materials from
wastes. Waste tire dumping or disposal of these materials causes
environmental and health problems. Waste tire management is a serious
global concern. Millions of waste tires are generated and stock piled every
year, often in an uncontrolled manner, causing a major environmental
problem. As tires are durable and not naturally biodegradable, they remain
in dump sites with little degradation overtime, presenting a continuing
environmental hazard. Therefore, recycling of waste materials plays a vital
role in concrete industry.
2. Literature Review

Garrick (2005), showed the analysis of waste tire modified concrete
used 15% by volume of coarse aggregate when replaced by waste tire as a
two phase material as tire fibers and chips dispersed in concrete mix. The
result is that there is an increase in toughness, plastic deformation, impact
resistance and cracking resistance. But the strength and stiffness of the
rubberized sample were reduced. The control concrete disintegrated when
peak load was reached while the rubberized concrete had considerable
deformation without disintegration due to the bridging caused by the tires.
The stress concentration in the rubber fiber modified concrete is smaller
than that in the rubber chip modified concrete. This means that the rubber
fiber modified concrete can bear a higher load than the rubber chip modified

concrete before the concrete matrix breaks.
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Kamil et.al. (2005), analyzed the properties of Crumb Rubber
Concrete (CRC). The unit weight of the CRC mix decreased approximately
0.287 kPa for every 22.68 kg of crumb rubber added. The compressive
strength decreased as the rubber content increased. Part of the strength
reduction was contributed to the entrapped air, which increased with the
rubber content. Investigative efforts showed that the strength reduction
could be substantially reduced by adding a de-airing agent into the mixing
truck just prior to the placement of the concrete.

Taha et.al. (2008), presents the results of experimental investigations
on rubber concrete. Chipped and crumbed tire rubber particles were used to
replace coarse and fine aggregate with different volume replacement levels.
The mechanical and fracture properties of rubber concrete were examined.
Quiasi-brittle fracture mechanics models were used to determine the effect of
incorporating tire rubber particles on the fracture performance of rubber
concrete. Finally, some microstructural features of rubber concrete were also
reported. It is concluded that the choice of the optimal replacement ratio of
the tire rubber particles can yield concretes with desirable strength and
fracture toughness criteria for different applications.

Abaza and Shtayeh (2010), aimed to explore the potential utilization
of crumb rubber from used tires in various types of Portland cement
concrete (pcc) for the production of non-structural PCC with special
applications requiring attention to thermal and noise insulation, and material

elasticity. Fine aggregate (beach sand) was replaced using the volumetric
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method by use crumb tires at different percentages of replacements for the
various types of PCC (B-150, 200, 250, 300, and 450 kg/cm?). Physical
characteristics on fresh and hardened concrete were studied using various
laboratory tests. Concrete mixtures contained crumbed rubber were
compared with those of PCC without crumb rubber. Analysis showed that
the compressive strength, density and modulus of elasticity decrease as the
percent replacement by crumb rubber increases. Water absorption increased
as the percentage of replacement increased and slump did not show
significant change. Abrasion resistance, noise insulation and thermal
insulation increased as the percent replacement increased. The research
recommended that crumbed rubber can be used for non-structural PCC, such
as floor rips, partitions, support stone structures, concrete board siding,
concrete blocks and other non-structural uses.

Reddy et. al., (2013), conducted an experimental study to analyze the
behaviour and failure characteristics of rubberized concrete where tire
rubber was partially replaced with coarse aggregate. The use of recycled tire
rubber as partial aggregate in concrete has great potential to positively affect
the properties of concrete in a wide spectrum. Concrete is one of the most
popular construction materials. Due to this fact, the construction industry is
always trying to increase its uses and applications and improving its
properties, while reducing cost. The objective of the experimental study was
to test the properties of concrete when recycled rubber from automotive tires

was used as a partial aggregate. Tests have been carried out for concrete
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specimens contains 10%, 15% substitution of junk tire rubber as a natural
aggregate. The replacement of coarse aggregate by junk rubber in concrete
has resulted in reduced compressive strengths and densities. The reductions
in compressive strength and density depended on the amount of rubber
added.

Kumar et. al., (2014), presents results, obtained after replacement of
fine and coarse aggregates, in concrete mix, with tire rubber. The tire rubber,
which has been used in the study was obtained after the mechanical
trituration process of post — consumed tires from trucks. Researchers had
investigated, over the years, the use of recycled tire rubber waste as a
replacement for aggregate in concrete and its effectiveness. “Rubcrete-Mix”
which would result from such replacement was found to have many
engineering applications and holds promise in future. Rubcrete also
possesses good mechanical properties and is considered to be one of the best
and economical ways of recycling the used tires. The experimental study
had the aim of arriving at the optimum quantity of the replacement material
for the aggregates in concrete mixtures, for various engineering applications.
For achieving a proper bond with the surrounding concrete paste, the
recycled aggregates have been designed with respect to their size, shape and
gradation. With the water — cement ratio being kept constant fine and coarse
aggregate has been replaced with tire rubber powder and chipped rubber and
also cement has been replaced with silica fume. In preparing the concrete,

Portland slag cement has been used along with super plasticizer less than 1%
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by weight of cement to achieve required workability of the resulting
concrete. Furthermore, durability studies have been conducted and mixes
have been designed for M30 grade concrete.

Elchalakani (2015), provided strength and durability test results for
rubberized concrete that contained silica fume (micro-silica) for road side
barriers with the intent to reduce injuries and fatalities during crashes. The
test program involved the preparation of normal and high strength concretes
made out of recycled waste tire rubber. The high strength was obtained by
adding silica fume which enhanced the interfacial transition zone bonding.
Tire rubber particles composed of a combination of crumb rubber and fine
rubber powder were used to replace 10%, 20%, 30%, and 40%, of the total
weight of the fine mineral aggregate. The fresh rubberized concrete
exhibited lower unit weight and acceptable workability compared to normal
concrete. The results of the uniaxial compressive and flexural tests
conducted on hardened concrete specimens indicated considerable
reductions in compressive strength, flexural strength and tangential modulus
of elasticity. Cube drop tests were performed and showed good resilience of
the rubberized concrete. New design guidelines in accordance with the
Australian Bridge Design Code AS 5100 for strength and serviceability of
rubberized concrete road side barriers were derived based on the test results.
New moment-thrust interaction curves and shear strength equations were
derived for the rubberized concrete road side barriers. The newly derived

design rules showed that shear strength is critical compared to the combined
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moment and axial thrust and the maximum rubber contents were 17% and
30% for normal and high strength concretes, respectively.

3. Objective of the Research

The main aims of this research study are as follows:

1. Investigating effect of crumb rubber added to concrete mixes in
ratios of 5, 10, and 15 % of the weight of coarse aggregate with
dimensions of (width 10 mm, thickness 7 mm, and length 20 mm)
on compressive strength, split tensile strength and flexural strength.

2. Using consumer tire material in construction materials industry to
produce light weight concrete having suitable properties.

3. Investigation the strength by adding silica fume which enhanced the
interfacial transition bonding zone.

4. Experimental Work

In this work an attempt is made to produce concrete using different ratios of
granular rubber tire as percentage of the weight of the coarse aggregate as
pieces which have dimensions of (width 10 mm, thickness 7 mm, and length
20 mm), natural sand as fine aggregate, with ordinary Portland cement. This
research describes materials used in regards properties, mix proportions,
mixing procedure, casting, curing condition and testing procedures adopted
throughout this study. The tests have been carried out in the laboratory of

Material and Construction College of Al-Esra‘a University.

4.1 Properties of Construction Materials
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4.1.1 Cement

Ordinary Portland cement (Type-I) produced at northern factory (Tasluja-
Bazian) is used throughout this study. It was stored in air-tight plastic
containers to avoid exposure to atmospheric conditions like humidity.
Tables (1) and (2) show the chemical composition and physical properties of
the cement used throughout this study. Test results indicate that the adopted
cement conforms to the Iraqi specification No. 5/1984 [10]. The chemical
and physical tests were made at the National Center for Construction
Laboratories and Research (NCCLR).

Table (1) Chemical composition of cement

” Chemical : Iragi specification

No. | Compound Composition Composition % (weight) qNo?S 11984

1 Lime CaO 63.19 -

2 Silica Sio2 20.60 -

3 Alumina Al203 4.10 -

4 Iron Oxide Fe203 4.48 -

5 Magnesia MgO 2.28 5*

6 Sulfate SO3 1.98 2.8*

7 Loss on ignition L.O.1 2.45 4.0*

8 Insoluble residue I.R 0.47 1.5*

9 Lime saturation factor L.S.F 0.94 0.66-1.02
10 Tri calcium aluminates C3A 3.3 5*

11 Tri calcium silicate C3S 61.02 -

12 Di calcium silicate C2S 13.35 -

13 | Tri calcium alumina ferrite C4AF 13.62 -
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“ Tests were carried out at the National Center for Construction Laboratories
and Research (NCCLR).

*Maximum limit.

Table (2) Physical Composition of Cement

. . Iraqi specification No.
Physical Properties Test Results 5/1934
Fineness using Blain air permeability 280 930+
apparatus(m2/kg)
Soundness using autoclave method 0.14% 0.8%*
Setting time using Vicat’s instruments
Initial(min.) 190 45**
Final(hr) 45 10*
Compressive strength for cement Paste
Cube(70.7mm) at:
3days(MPa) 19.35
5**
7days(MPa) 27.23
23**
28days(MPa) 41.2
56days(MPa) 59.87

“ Tests were carried out at the National Center for Construction Laboratories

and Research.
*Maximum limit
**Minimum limit

4.1.2. Fine Aggregate

- 228 -



2018 Ja¥) amad) [0 Y1 Alaal) fhaalal) o) ) 408 Alae

Natural sand brought from Al-Ukhaidher region was used for the concrete
mix proportion study. The fine aggregate had (4.75mm) maximum size with
rounded particle shape and smooth texture with fineness modulus of (2.84).
The grading of the fine aggregate is shown in Table (3). The obtained results
indicate that the fine aggregate grading and the sulfate content were within
the lIraqi specification No. 45/1984 [11]. Table (4) shows the specific

gravity, sulfate content and absorption of the fine aggregate.

Table (3) Grading of fine aggregate

: : % Passing
No. | Sieve Size _ _ _
Fine Aggregate% | Iraqi specification No. 45/1984 for Zone(2)
1 4.75 mm 90.56 90-100
2 2.36 mm 74.69 75-100
3 1.18 mm 60.44 55-90
4 600 pm 43.47 35-59
5 300 um 13.72 8-30
6 150 um 1.98 0-10
7 Pan 0 -
Table (4) Physical properties of fine aggregate *
: : Iraqi specification No. 45/1984 for
Physical properties Test Results
Zone(2)
Specific Gravity 2.73 -
Sulfate Content 0.08 % <0.5%
Absorption 0.70 % -

“All tests were made at the National Center for Construction Laboratories.
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4.1.3. Coarse Aggregate

Crushed gravel with maximum size of (14 mm) was used throughout the
tests. The crushed river coarse aggregate was washed, then stored in air to
dry the surface, and then stored in a saturated dry surface condition before
using. The specific gravity and absorption were (2.66) and (0.66%)
respectively. The grading of the coarse aggregate is shown in Table (5). The
obtained results indicated that the coarse aggregate grading was within the

requirement of the Iraqi specification No. 45/1984 [11].

Table (5) Grading of coarse aggregate

% Passing
No. Sieve Size % Coarse Aggregate Iraqi specification No. 45/1984
1 14 mm 98.13 90-100
2 10mm 57.57 50-85
3 5mm 1.6 0-10
4 Pan 0
4.1.4. Water

Clean tap water was used for both mixing and curing. For concrete mixing,

the used water-cement ratio (w/c) for normal strength concrete was (0.5).
4.1.4. Chipper Rubber

Consumed tire rubber fibers (TRF) for small vehicles cut by hand to small
pieces which have dimensions of (width 10 mm, thickness 7 mm, and length
20 mm). Three percentages of (TRF) were used, 5 %, 10%, and 15% as
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percent of the weight of coarse aggregate as shown in Figure (1). Chemical

composition and physical properties of (TRF) are shown in Table (6).

g 11
9 16 17 18 19

.

Figure (1): Tire rubber fibers (length = 20 mm)

Table (6) Chemical composition and physical properties of (TRF) used in the

present work
Chemical Composition of (TRF) [5] Physical Properties of (TRF)
i 0,
Rubber hydrocarbon Cumula'tlve & Specific Gravity 1.106
passing
Carbon black 31% Density 1.16 g/lem®
Acetone extract 15 % Ultimate Tensile 9 MPa
Strength
Ash 2% Elongation at Break 150 %
Residue chemical 4% Hardness shore A 64
balance

* The physical properties of (TRF) tests are made at the National Center of
Construction Laboratory and Research (NCCLR).
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4.1.5 Silica Fume

The silica fume—Astra chemicals Lit-Chennai which conform to ASTM C
1240 and IS 15388: 2003 was used in this investigation. The Silica fume is
usually used as a partial replacement of cement. The optimum replacement
of silica fume is (0.1 - 0.15) [14]. The properties of silica fume are shown in
Table (7).

Table (7) Properties of silica fume used in this study [14]

Specific Gravity 2.2
Bulk Density 576 (Kg/m®)
Surface Area (m?/kg) 20,000
Size, (Micron) 0.1
Si0, (90-96) %
Al,O; (0.5 -0.8)%
4.2  Mix
Proportion

The normal strength concrete has been designed in accordance with Neville,
A. M. (1978) [6] mix design with nominal 28-day cube compressive
strength of (25 MPa). Mixture details are given in Table (8). It was found
that the used mixture produces good workability and uniform mixing of

concrete without segregation.
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Table (8) Properties of concrete mixes

Parameter Normal strength concrete
Water/cement ratio 0.5
Water (kg/m3) 200
Cement (kg/m3) 400

Fine aggregate(kg/m3) 692

Coarse aggregate(kg/m3) | 1058
Density (kg/m3) 2336

In order to determine the concrete compressive strength and other
mechanical properties, for normal concrete, groups of (72) cubes, cylinders
and prisms, were prepared. The mix proportions of different types of
percentages of replacement mixes and obtained quantities for mixes are
tabulated as below. Table (9) shows the mix proportions for the percentage
replacement of coarse aggregate with chipped rubber and Table (10) shows
replacement of cement with silica fume of percent 15% and different

percentage of rubber chipper.
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Table (9) Percentage of coarse aggregate replaced with chipper rubber

Fine Coarse )

Water Cement Rubber Chipped
wi/C Aggregate | Aggregate
ratio ) . 2 3 % 3

(Kg/m®) | (Kg/m®) | (Kg/m?) (Kg/m?) (Kg/m?)

Replacement

0.5 200 400 692 1058 0% 0
0.5 200 400 692 1005.1 5% 23.07
0.5 200 400 692 952.2 10 % 46.14
0.5 200 400 692 899.3 15 % 69.21

Table (10) Replacement of cement with silica fume and percentage of coarse

aggregate replaced with chipper rubber

Silica
Fume Fine Coarse _
Water | Cement Rubber Chipped
wWI/C Replaced Aggregate | Aggregate
ratio %15
& & & 3 8 % 8
(Kg/m®) | (Kg/m®) | (Kg/m?) | (Kg/m") | (Kg/m®) (Kg/m?)
Replacement
0.5 |200 340 60 692 1058 0% 0
0.5 |200 340 60 692 1005.1 5% 23.07
0.5 |200 340 60 692 952.2 10 % 46.14
0.5 |200 340 60 692 899.3 15% 69.21
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4.3 Preparation and Casting of Specimens

A total of 8 mixes were prepared in this study and 48 cube samples were
prepared (150 x 150 x 150 mm) for conducting the compressive strength
test. Also, 48 samples of prisms (100 x 100 x 500) mm for flexural strength
test and 48 samples of cylinders (150 diameter x 300 height) mm for split
tensile strength test were prepared. Samples of 6 cubes, 6 cylinders and 6
prisms were tested at two ages (7 and 28 days) and for each type of
percentage replacement mixes of coarse aggregate with rubber chipper in
various percentages of 5%, 10%, and 15% as shown in Figure (2). Finally,
Portland cement was replaced with silica fume in optimum percentages of
15%. The sample were cast, kept in curing tank for 7 and 28 days and after
they were tested for compressive strength, tensile strength and flexural

strength test.
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Figure (2) Specimens during Curing
5. Results and Discussion

5.1 Compression Strength Test The cubes were cast and tested after 28
days of curing period as shown in Figure (3). Results were presented in
Figure (4). Which indicates the strength pattern when coarse aggregate was
replaced with chipped rubber and silica fume. It was observed that 33% of
compressive strength was reduced with replacement of course aggregate
with chipped rubber by 15%, and 22% reduction of compressive strength
was observed when cement was replaced with silica fume 15% and coarse
aggregate was replaced with chipped rubber by 15 %. This is due to the
weakness of bond between the cement matrix and tire rubber when

compared with the coarse aggregate.
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Figure (3): Compressive strength test of concrete

35 32 30

28
30)4.45 E107) 25
25 15

16.5
20 —@— Chipper Rubber Replacement

15
10 —@— Silica Fume and Chipper Rubber
Replacement

compression Strength MPa

0 5 10 15 20
% of Replacement of different forms of rubber mixes

Figure (4) Compression strength of cubes tested at age of 28 days

5.2 Split Tensile Strength
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The cylinders were cast and tested after curing period of 28 days as shown
in Figure (5). Results are presented in Figure (6).The results indicate the
strength pattern, when coarse aggregate was replaced with chipped rubber, it
was observed that 24 % of the split tensile strength was reduced, by
increasing the percentage replacement of coarse aggregate with tire Rubber
up to 15%. Finally, 20% reduction of strength was observed when replacing
15% of the cement with silica fume and replacing 15% of the coarse
aggregate with chipped rubber. This can be explained by the poor bond
between the cement paste and the tire rubber powder. Interface zone is likely

to reduce the bond between the cement paste and the tire rubber powder.

Figure (5) Splitting tensile strength test
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Figure (6) Split tensile strength of cylinders at age of 28 days

5.3 Flexural Strength Test

The prims were cast and tested after curing period of 28 days as shown in
Figure (7). The flexural strength reduced by 25% due to replacement of tire
chipped rubber by 15% in place of coarse aggregate. In addition to this 15 %
of flexural strength reduction was observed when both cement was replaced
with silica fume and coarse aggregate was replaced with chipped rubber.
The likely reason for this reduction of strength is that, there will be a very
weak bond between the cement paste and the tire rubber powder. The

obtained results are shown in Figure (8).
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Figure (7) Modulus of rupture test
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Figure (8) Flexure strength of beams at age of 28 days

6. Conclusions
Based on the experimental results of cubes, cylinders and prisms with and

without the addition silica fume, with dimensions of fibers (width 10 mm,
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thickness 7 mm, and length 20 mm) for three different percentages (5, 10,

and 15%) by weight of coarse aggregate. the major conclusions can be

drawn as follows:

1-

The addition of (TRF) decreases the compressive strength of cubes
specimens in the range between 6% and 33 % and decreases the
compressive strength for concrete with silica fume in the range between
6% and 22% compared with the compressive strength of the reference
concrete, without (TRF). Part of the strength reduction was contributed
to the entrapped air, which is increased with the rubber content.

The increase of (TRF) causes a decrease in density within the range
between 3 and 13% compared with that of normal concrete.

The increase of (TRF) causes a decreasing in the tensile strength ranging
between 12 and 24 %, and decreases the tensile strength for a concrete
with silica fume in the range between 7 and 20% when compared with
the normal concrete.

The increase of (TRF) causes decrease in flexure strength ranging
between 13 and 25 %, and decreases the flexure strength of concrete with
silica fume in the range between 7 and 15% when compared with that of
normal concrete.

Utilization of waste tires in the study process has been focus to reduce
tire wastes, economic and environmental management.

The silica fume used as cement replacement to enhance the mechanical
and durability properties of concrete containing scrap tire rubber.
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7- Based on the presented experimental results, a significant improvement
in compressive and tensile strengths and flexure strength was recorded

for mixtures containing crumb rubber and silica fume.
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Abstract

Therapeutic ultrasound is one of the most common treatment used in the
management of soft tissue lesions. The scientific basis for the use of
therapeutic ultrasound waves among soft tissue lesions and the existing
evidence related to its clinical effect are detailed. Two kinds of therapeutic
ultrasound waves were taking in to account on treating anterior joint capsule
of the right shoulder disorders of human being: Thermal and non-thermal

ultrasound waves. Thermal ultrasound was applied at 1 MHz with an
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intensity of 1.0 W/cm? and a 50% duty cycle for 5-10 minutes. The effect of
the ultrasound for three cases were found evident from the results obtained.
It is found that patient with a younger age has responded to a shorter period
of treatment, so that the soft tissues of a 24-year old patient responded faster
than that of a 50 years old patient, who needs longer treatment sessions and

consequently longer time.

Ultrasound waves of non-thermal was applied at 3 MHz with an intensity of
0.5 W/cm? and a 20% duty cycle for 2-8 minutes. The effect of ultrasound
for three cases aged (20,35 and 52) years old, were found evident from the
results obtained. It is found that patient with a younger age has responded to
a shorter period of treatment, which showed that the soft tissues of the 20-
year-old patient responded faster than that of a 52-years old patient, who

needs longer treatment time.

Results obtained for the six cases selected were cured, although the duration
of treatment was varied on using thermal ultrasound which is less than the
duration of treatment using non-thermal ultrasound for the same area of

injury. The procedure carried out without any sign of pain.

Keywords: Medical Physics: Thermal and Non-Thermal Ultrasound: Comparative Study.
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Introduction:

Ultrasound waves with frequencies exceed the normal hearing range (>
20,000 Hz) used to evaluate patient’s internal organs are transmitted into the
body with various internal structures, and these waves are reflected and
scattered through tissue then after returning echoes can be collected and
used to form an image of a certain part of the body (Noureddin , 2014).
These ultrasound waves are mechanical processes containing compressions
and rarefactions transmitted through a medium (1). It is measured in Hertz in
the range of 1 to 20 MHz (Alvarenga , 2010).
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These waves can be generated by a device known as ultrasonic transducer
which consist of piezoelectric materials that convert electric pulses into
mechanical vibration waves that passes through tissues of the body
(Desmeules et.al , 2015) . There are many applications of these waves in
curing and healing different parts of the body where problems are existing,
such as pain in shoulders or joints by applying thermal or non-thermal
ultrasound waves to a specific area under treatment in the range of 1 — 3
MHz (Uhlemann et.al , 2003).

Ultrasound waves are interacting with tissues concerning the atomic
boundaries, which is based on the acoustic impedance of the bordering
tissues. Also the difference between incident angle of the waves and
reflected angle. Knowing that some waves continue to pass through body
and therefore, no interaction with tissue or transducer takes place (Munich &
Duck , 2002 & Maclintyre et.al , 2013).

Physiological Effects of Ultrasound:

Therapeutic ultrasound, commonly used in the therapy industry, utilizes
both the thermal and non-thermal effects of ultrasound for heating and
healing soft tissues, reducing pain, and restoring function (Hussein &
Donatelli , 2016).

Thermal Effects

As ultrasound travels through body tissue some percentage is absorbed,

resulting in the generation of heat. The degree of absorption depends on the
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nature of the tissue, the extent of vascularization and the frequency of the
sound waves. Thermal diffusion and local blood flow then dissipate the heat
created by the ultrasound. Complications can occur if the ultrasound beam
hits bone or a metal prosthesis. These structures will reflect the ultrasound
waves, and further heat is created during the beam’s return journey. It is
therefore important to know the local anatomy and the patient’s medical and

surgical history when using ultrasound (Draper , 2010).
Non-Thermal Effects

This describes a number of physical mechanisms known as cavitation,
acoustic streaming and standing waves . Cavitation is the formation by
ultrasound of small bubbles or cavities in gas-containing fluids. These
bubbles vibrate to cause changes to the permeability of cell membranes.
Acoustic streaming is the unidirectional movement of a fluid in an
ultrasound field. It can stimulate cell activity if it occurs at the boundary of
the cell membrane and the surrounding fluid. Standing waves occur when an
ultrasound wave hits the interface between two different tissues, such as
muscle and bone, resulting in reflection of a percentage of the wave. The
increased pressure produced in standing wave fields can cause transient
cavitation and consequently free radical formation (Lovric et.al , 2013 ) . To
prevent this, it is important that therapists move the applicator continuously
throughout treatment and use the lowest intensity required to have a

therapeutic effect. The technique of treatment is shown in Fig.1.
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Figure 1. Shows the technique of treatment using ultrasound wave machine (8).
Objective:

To determine the therapeutic effect of ultrasound, wave in term of thermal
and non-thermal energies procedure among patients who were complaining

of anterior joint capsule of the right shoulder.
Materials and Methods
Data Collection and Manipulation:

Data were collected from Al-Khalid Physiotherapy Center in Baghdad (Al-
khalid , 2018).

Six patients were chosen of different ages, who went through procedures of
treatment with thermal and non-thermal therapy. These were demonstrated

in table (1) below.
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The table classified in columns, so that first column is the target tissue,

which is chosen as Anterior joint capsule of the right shoulder; the second is

for the type of treatment whether thermal or non-thermal; the third is for the

mode of treatment; the fourth is for the frequency chosen for each treatment;

the fifth is for the intensity used; the sixth is for the time for each session;

the seventh is for the duration of treatment for each case; and the eighth is

for the age of each patient.

Table (1) Target Tissue Chosen for Thermal and Non-Thermal Ultrasound Wave Therapy Parameters.

Group | Target tissue | Parameters | Mode Frequency Intensity Time | Duration of | Age
treatment (year)
Anterior joint | Thermal Pulsed | 1MHz 1.0w/cm2 | 10
capsule of the 50% min
right shoulder. 1 week 24
Anterior joint | Thermal Pulsed | 1IMHz 1.0W/cm2 | 8 min
capsule of the 50%
right shoulder. 2 weeks 35
Grou
pA Anterior joint | Thermal Pulsed
c_apsule of the 50%
right shoulder. 1MHz 1.0W/cm2 | 5min | 3 weeks 50
Anterior joint
cgpsule of the
right shoulder | o Pulsed | 3MHz 0.5W/cm2 | 8 min | 2 weeks 20
thermal 20%
Anterior joint
c_apsule of the
right shoulder | njon Pulsed | 3MHz 0.5W/cm2 | 4 4 weeks 33
Grou thermal 20% min
pB
Anterior joint
c_apsule of the
right shoulder | N Pulsed | 3MHz 0.5W/cm2 | 2 6 weeks 52
thermal 20% min
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Tissue heating is a result of absorption of kinetic energy produced by
ultrasound. The amount of heat produced will be affected by the intensity
and frequency used as well as the type of tissues exposed. As would be
expected, as the intensity increases, so does the amount of heat produced,
with continuous (constant wave) ultrasound producing more heat than

pulsed.

To produce non-thermal levels of ultrasound for tissue healing, use a
frequency of 3 MHz for targets of 2 cm. An intensity of 0.5 watts/cm?
delivered at a 20% duty cycle was a good starting point for tissue healing. A
low duty cycle allows sufficient time for tissue to cool between pulses and
produce thermal levels of ultrasound for tissue healing, use a frequency of
1MHz for targets of 2 cm. An intensity of 0.1 watts/cm? delivered at a 50%

duty cycle is a good starting point for tissue healing.

Taking into account that the most frequently available treatment frequencies
are 1 and 3MHz, the option between them relates primarily to the effective
treatment depth that is required. To treat the six cases in the above table, the
pathological cases were divided into two groups (A) and (B) to determine
the ultrasound waves best suited for treatment in this depth. His boundary
between superficial and deep lesions is in some ways arbitrary, but
somewhere around the 2cm depth is often taken as a useful boundary.
Hence, if the target tissue is within 2cm (or just under an inch) of the skin
surface, 3MHz ultrasound is absorbed more rapidly in the tissues, and

therefore is considered to be most appropriate for superficial lesions less
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than 2 cm, whilst the 1MHz energy is absorbed less rapidly with progression
through the tissues, and can therefore be more effective at greater depth 2

cm.

3MHz treatments will be effective whilst treatments to tissues will be Less

effectively achieved with 1MHz ultrasound.

Through the results obtained, it has been noted that tissue healing effects of
ultrasound are achieved quickly, and therefore the length of treatment for
non-thermal ultrasound is short, Therefore, when the six cases of groups (A,
B) are observed, the duration of the treatment varies from one patient to
another when treating Anterior joint capsule of the right shoulder, treatment
should last (2-10) minutes. Extending the length of treatment has not been
shown to improve tissue healing and in fact, may result in unwanted tissue
heating. Treatment should be given daily and should continue as long as

benefits are apparent.

The use of ultrasound waves in this paper gave results comparable with a
number of work done by many authors (Srbely & Dickey , 2007 : Unalan
et.al , 2011 : Schandelmaier et.al , 2017 and Ottenheijm et.al , 2015 ).

Procedure of Treatment:

The study sample was six cases selected from outpatient clinic divided

randomly into two groups:
Group (1):
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Three cases aged 24,35, and 50 years old were exposed to thermal therapy
in intensity of 1.0 W/cm?® and frequency of 1MHz with times of 10, 8, and 5
minutes respectively, with duration of 1, 2, and 3 weeks respectively on

average of two sessions per week.
Group (2):

Three cases aged 20, 33, and 52 years old were exposed to non-thermal
therapy in intensity of 0.5 W/cm? and frequency of 3 MHz with time of 8, 4,

and 2 minutes respectively with densities of 2, 4, and 6 weeks respectively.

The instrument used for treatment of anterior joint capsule of the right
shoulder is ultrasound machine in the interval range of 1 — 3 MHz pulsed

frequencies, both thermal and non-thermal modes.
During the week in two forms of treatment exposure is two sessions.
Results and Discussion:

Thermal Technique

It is found that younger age (24 years old) requires one-week period of
treatment, with 2 sessions. Each session last for 10 minutes. While age (35
years old) requires two-week treatment, with 4 sessions. Each session last
for 8 minutes. For older age (50 years old) requires three-week treatment,

with 6 sessions. Each session last for 5 minutes.
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This means that older ages patients require more sessions and more duration

with less time of exposure for complete treatment.

The intensity power of ultrasound used for this technique is 1.0 w/cm? and

frequency of 1IMHz.
2- Non-Thermal Technique:

Meanwhile in non-thermal therapy, younger age group such as 20 years old
requires 4 sessions for 8 minutes each, for two weeks’ time of treatment.
While patient aged 33 years old require 8 sessions of duration for 4 minutes

each, for four weeks’ time of treatment.

For older age of 52 years old and older, require 12 sessions for duration of 2

minutes each, for six weeks.

This means that older ages patients require more sessions and more duration

with less time of exposure for complete treatment.

The intensity power of ultrasound used for this technique is 0.5 w/cm? and

frequency of 3MHz.

It can be concluded that older ages require low power with longer time
sessions, probably interpreted due to comorbidity accompanying this age

group, and to prevent above effects of ultrasound therapy.
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Abstract
40 male students from the Department of Medical Laboratory Techniques,
Al-Esraa University College, were divided into the control group which
consists of 20 male athletes students which were picked due to their fitness
and regular training, and the experimental group consists of 20 non-athletes
students trained irregularly.
Four fitness tests (aerobic and anaerobic) were conducted to study five
hematological parameters such as (leukocytes' count, PCV, hemoglobin
concentration, blood pressure and heart pulses). Factors such as the type of
exercise, an individual variation, the intensity of training, and the periods of
training per day did have a great impact on the parameters. For example,
athletes who trained regularly showed parameters' stability all the time.
The researchers observe changes in serum concentrations of some

electrolytes of the two groups during different exercise intensities.

'® Dr. Mukaram Shikara, Corresponding author
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Introduction

Physical activities and exercises are essential factors that promote human
ability to fight psychological, social and economic stress. Students of
universities are considered important elements that are hoped for in the
educational and training processes, so directing students toward physical
activities are important and essential in building their personalities, physical
and psychological mentality (Musavian et al., 2015).

Students must be encouraged to engage in physical exercises outside their

specialty. Physical fitness is generally consists of several categories such as:

- 258 -


https://www.ncbi.nlm.nih.gov/pubmed/?term=Musavian%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=25830161

2018 Ja¥) amad) [0 Y1 Alaal) fhaalal) o) ) 408 Alae

flexibility, aerobic and anaerobic endurance, speed, muscle strength and
peak anaerobic power (Musavian et al., 2015).

Exercises affected blood circulation and transferring components of oxygen
which have an important role during and after activity. The proper training
of such a student is necessary since exercises affected numerous
physiological and biochemical reactions in a human body that may affect the
performance of the student (Gharbi et al., 2015).

Aerobic activities are characterized with low-to-moderate intensity,
therefore they can persist for hours, while anaerobic activities are very
intense, therefore they persist for few seconds or minutes, so anaerobic
fitness is a local characteristic of the muscle because of its independence on
blood and oxygen supply to the muscle. This means that a person may have
a high anaerobic performance in one muscle group and a lower anaerobic
performance in another (Meckel et al., 2008; Gharbi et al., 2015).

Therefore, the researchers applied fitness tests (aerobic and anaerobic), that
assessed leukocytes' count, packed cell volume (PCV), hemoglobin's
concentration, blood's pressure and heart pulses.

The effect of running exercises is studied also on several electrolytes
concentrations in the serum (Clark et al., 2003; Meckel et al., 2008).

Aims of the study

The evaluation of any physiological changes in some parameters
(leukocytes' count, packed cell volume (PCV), hemoglobin's concentration,

blood pressure and heart pulses), and also observing changes in serum
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concentrations of some electrolytes during different exercise-intensities
among two (control and experimental groups) during exercise tests.
Materials and Methods

Samples of the Research

40 male students from the Department of Medical Laboratory Techniques,
Al-Esraa University College, were chosen for the tests.

The control group consisted of 20 athletes male students which were picked
due to their fitness, regular training and playing football games regularly
(three times a week).The experimental group consisted of 20 non-athletes
students trained irregularly (Table 1).

All students who participate in this research were advised strongly not to

participate in strenuous exercises activities four days before the experiments.

Table (1) The homogeneity of participated students in terms of height, weight, age
and training period.

Subject (40 male students)

Height (cm) 165- 170
Weight (Kg) 60- 65
Age (years) 21- 22
Training period (years) 5-7

Blood Samples

Blood samples (3ml) were collected from all players 15 and 45 minutes
before and after any exercise respectively.

The blood was preserved in anticoagulant tubes and kept at 4°C until tested.

Blood pressure and heart pulses were measured pre- and post-exercises
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(within minutes) using automated sphygmomanometer (Automatic Wrist

Digital Blood Pressure, Shenzhen Freestyle Co., Ltd., Germany).

It is very important to stop students from drinking fluids (or water) or eating
after each exercise until blood samples were taken, since hydration brings
the parameters back to normal (Hoffman et al., 2010).
Materials
Syringes, blood tubes, sensitive balance (German-DIAMOND), stopwatch,
measuring tape, marker cones, cotton wool, sterile materials, microscope,
hemacytometer chamber, micropipettes, and a centrifuge.
Tests Used in the Methods
There are more than 120 fitness tests that can be applied, but only four
(three anaerobic and one aerobic tests) were conducted in this research since
they were handy, rapid and easier to apply. These were:

1) Phosphate Recovery Test
It is an anaerobic test that assesses strength, agility and speed. This test
consists of 60 meters straight line. Marker cones are placed two meters apart
for the first and the last 20 meters. The middle 20 meters are free from the
cones. The idea of the test is for the player to sprint the cones for seven
seconds, then rest for 23 seconds and then sprint again for seven seconds
and rest for 23 seconds, and so on continuously until the player finished the
120 meters straight line (forward and backward)(Meckel et al., 2008; Gharbi
etal., 2015).
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2) Lactate Threshold Tests
It is an anaerobic test that assesses muscular endurance and speed. The
player climbs up and down a 40 centimeters high wooden bench during 5
minutes before resting (Goodwin et al., 2007).

3) Wingate Test
It is anaerobic test, also known as (Ergonometer Anaerobic Test) that
assesses endurance.
Before starting this test, the player will perform a low-resistance warm-up
for at least 5-minutes followed by rest for 1-minute, after which the test
begins.
In this test, the player uses stationary cycle and will cycle at a maximum
capacity for 30-seconds against a strong braking force. The braking
force remains constant throughout the test, so the player cannot maintain the
initial velocity for more than few seconds, before starting to slow down.
The choice of a 30-second protocol was based upon the fact that players are
often reluctant to repeat the test (because it is so demanding) ( Jaafar et al.,
2014).

4) Harvard Step Test
It is aerobic test that assesses the endurance of the respiratory system. It can

be considered as a cardiac stress test.

- 262 -


https://www.researchgate.net/scientific-contributions/2043212427_Hamdi_Jaafar

2018 Ja¥) amad) [0 Y1 Alaal) fhaalal) o) ) 408 Alae

The player warms for 10 minutes, before steps up and down onto a standard
gym bench once every two seconds for five minutes (150 steps). The rate of
30 steps per minute must be held up for five minutes or until exhaustion.
The player rests for 5 minutes and during that, heart pulses and blood
pressure were recorded three times in a row (with one minute separate each
recording)( Ryhming, 2000; Zagatto et al., 2011).

Evaluating Fitness Parameters

Five fitness parameters were chosen (Table. 2)

Table (2) Fitness parameters and their normal values

Fitness Parameters Normal value

Leukocytes' count 4,500-10,000 per microliter (mcL)
PCV (Packed cell volume) 45-48%

Hb concentration 13.5-17.5g.dL™

Blood pressure 120-80mmHg

Heart pulses (heart rate) 75-90. min™

Evaluating Serum Electrolytes

The concentrations of nine electrolytes (Na*, CI*, HCO5!, Ca™ Cu*
Mg*?, Fe™*® K* and Zn*®) in blood serum were evaluated by collecting
blood samples (3ml) pre- and post tests and analyze them using electrolyte
analyzer (EasyLyte Incop., USA)(Jung et al., 2005; Cinar et al., 2009).
RESULTS

The results of the three chosen blood parameters (leukocytes' count, PCV

and hemoglobin concentration) as fitness indicators are shown in (Table 3).
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Table (3) Effects of anaerobic and aerobic exercises on leukocytes count, PCV and

hemoglobin concentration

Anaerobic tests groups

Aerobic test

groups

Phosphate R.
test

Lactate

threshold test

Wingate test

Harvard Step
test

Parameters | Control | Exper. | Control | Exper. | Control | Exper. | Control | Exper.
Leukocytes. | N. ++ N. +++ N. +++ N. ++
mcl™

PCV% + ++ + +++ + +++ + ++

Hb conc. N. ++ N. +++ N. +++ N. ++
(gdL?

N. Normal

+  Slight increase

++ Moderate increase

+++ High increase

The results of two additional parameters (blood pressure and heart pulses)

that were considered good fitness indicators are shown in (Table 4).

Table (4) Effects of anaerobic and aerobic exercises on blood pressure and heart

pulses
Anaerobic tests groups Aerobic test
Phosphate R. | Lactate Wingate test Harvard Step
test threshold test test
Control | Exper. | Control | Exper. | Control | Exper. | Control | Exper.
Blood N. ++ N. ++ N. +++ N. ++
pressure
Heart pulses | N. ++ N. ++ N. +++ N. ++
N. Normal

+ Slight increase

++ Moderate increase
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+++ High increase

Evaluating Electrolytes Concentration
The results of all nine electrolytes that were studied (Na**, CI™, HCO;™,
Ca™, Cu*, Fe*® ™ K*, Mg™ and Zn*?) are shown in (Table 5).

Table (5) Effects of anaerobic and aerobic exercises on the concentration of

electrolytes

Anaerobic tests groups Aerobic test
groups
Phosphate R. | Lactate Wingate test Harvard Step
test threshold test test
Control | Exper. | Control | Exper. | Control | Exper. | Control | Exper.
Ca* N + N + N + N +
cIt N +++ | N +++ | N +++ | N ++
cu*? N ++ N ++ N ++ N +
Fe*> ™3 N ++ N +++ | N +++ | N +++
HCO;' [N + N ++ N + N +
K N + N +++ | N + N +
Mg* N +++ [N ++ N +++ | N ++
Na't N +++ | N +++ | N +++ |N ++
Zn"? N ++ N ++ N ++ N +
N. Normal

+  Slight increase
++ Moderate increase

+++ High increase
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Discussion

Hematological parameters such as (leukocytes count, PCV, hemoglobin
concentration, blood pressure and heart pulses) were chosen since they were
among those responsible for the transfer of oxygen for active tissues.
Leukocytes are the body's immune system cells that fight infections by
producing antibodies. When a slight elevation in the temperature of the body
during (and after) exercises, harmful microorganisms might be encouraged
to grow, so leukocytes would elevated in number and produce antibodies
(which accelerated their activity level) that would prevent any infection, as
shown in Table 3.

In case of well trained athletes, leukocytes' count would remain stable or
elevated slightly during exercises since the body was adapted to strenuous
work, unlike untrained students which show a clear elevation in leukocytes'
count as shown in Table 3. The above results are agreed upon by some
researchers (Johannsen et al., 2012; SilvaNeves et al., 2015).

PCV determines the capability of erythrocytes to transfer oxygen from lungs
to body tissues. Both PCV and the concentration of hemoglobin are
elevated after a strenuous effort in the experimental group. Therefore, both
can be used as fitness' parameters (Table 3). Our results agreed with most
previous researchers on this subject (Calbet et al., 2006; Brun et al., 2010;
Alam et al., 2014).

Factors such as a type of exercise, an individual variation, an intensity of

training, and periods of training per day will have a great impact on the
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parameters. For example, athletes who trained regularly showed parameters’
stability all the time (Brun et al., 2010; Mairbauri, 2013).

Results showed that in most students, leukocytes' count, PCV and
hemoglobin returned to normal after 1h of rest which agreed upon with
(Mairbauri, 2013; Alam et al., 2014).

The strength of the heart muscles that lower blood pressure can be achieved
through continuous exercises (Turmel et al., 2012). For this reason, the well
trained athletes (experimental group) showed stable heart pulses and stable
blood pressure after each of the four tests contrary to the (Control group) as
shown in Table 4. These observations were noticed by other researchers
(Bemben & Lamont, 2005; Turmel et al., 2012).

It must be noted that the body during the application of a phosphate
recovery test would be able to store creatinine in the muscles (within a
short-term energy system), so energy could be supplied quickly (Bemben &
Lamont, 2005).

On the other hand, the amount of lactate presents in the blood was assessed
by (lactate threshold test). Lactic acid (and pyruvate formed with it), would
convert (through several cycles such as Cori cycle and Cahill cycle) into
glucose again (due to a continuous demand of energy) in this long term
exercise. Eventually, the body would begin to convert more glycogen into
glucose (Kaczkowski et al., 2000; Hoffman et al., 2010). Therefore, before
the end of the exercise, lactic acid amounts increased rapidly and the
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player's breath increased rapidly in order to provide enough oxygen to
oxidize lactic acid as shown in Tables 3 and 4.

In the end of the test, the player reached his endurance point where lactate
would accumulate rapidly accompanied by a burning feeling as the
concentration of acid ions raises. These ions would block the energy
production, so the player was unable to increase his intensity anymore (Belli
et al., 2007; Jones et al., 2010).

The anaerobic Wingate test measures firstly the anaerobic capacity of any
player including the performance in muscles, and the test, secondly, could
assess the anaerobic muscles endurance. We noted as others did that this
test is so demanding that the player must be motivated before and during the
test verbally (Ugok, et al., 2005; Goodwin et al., 2007; Coppin et al., 2012;
Jaafar et al., 2014).

During Wingate test, lactate-pyruvate and creatinine increased rapidly, but
the period of the test (30 seconds) was too short period for these compounds
as well for the glycogen to be converted into glucose (as was done in the
lactate threshold test). Therefore, this test is used for the study of the
endurance of muscles in its anaerobic state only. Some researchers estimated
that only 16% of ATP (or perhaps as much as 24%) is regenerate through
aerobic mechanisms in this test (Bogdanis et al., 2007; Coppin et al., 2012).
Therefore, this test can be used with patients suffered from neuromuscular

or musculoskeletal deficiency, so information can be provided about the
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reliability of rehabilitation, as well as comparing between the rehabilitation
of the left and the right up (Zupan et al., 2009; Baker et al., 2011).

Aerobic Harvard test assessed the person's fitness and the ability to recover
after a strenuous exercise. Actually, the fittest person is the person
that his pulses rate returned to normal as fast as possible, so Harvard test is a
cardiovascular endurance test that shows the ability of a person to exercise
continuously for long periods of time without exhausting (Lunn, et al., 2015;
Fernando et al., 2015).

During the test, the blood pressure increased but not nearly as much as was

shown in anaerobic tests. This is due, according to some researchers,
(Franklin & McCullough, 2009; Cooney et al., 2013) to the dilating of the
blood vessels going to the muscles during aerobic exercise, even when heart
pulses are beating more vigorously, but other studies showed that in the long
term, people who demonstrate a raise in a blood pressure might be more
likely to develop a high blood pressure later on, while others have not been
so clear cut about the whole issue (Franklin & McCullough, 2009; Kodama
et al., 2009).

During exercises, there are many mechanisms that contribute to elevate
oxygen supply inside tissues. The skeletal muscles demand oxygen during
exercises and that lead to increase the flow of the blood, and through
increasing the heart pulses (Coppin et al., 2012; Fernando et al., 2015).
Continuous training increased maximal cardiac pulses and that increased the

amount of oxygen that would be carried in the blood. So, during exercises,
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the trained students showed a stable blood pressure and a stable pulses, with
no increase (or little increase) in blood parameters included in this research
(such as leukocytes' count, PCV and hemoglobin concentration), in contrast
to untrained students (Zagatto et al., 2011; Turmel et al., 2012).

Evaluating Trace Elements Concentration

Even though the changes in serum electrolytes concentrations were not
significant, but they can be important from clinical point of view (Shirreffs
et al., 2004; Montain et al., 2007).

Electrolytes during strenuous exercises could be elevated in the blood, but
were depleted inside the cells.

The level of elevated electrolytes could not measure correctly since certain
amounts of electrolytes were lost by sweat and perspiration during the long-
term exercises or this decrease might result from the elevation in the muscle
sodium-potassium pumping action accompanied by rapid loss of
intracellular potassium (Bohl et al.,, 2002; Shirreffs et al., 2004;
Rayssiguier et al., 2011).

Electrolytes levels remained stable in the control group which was expected,
since most trained students compensate for the loss of electrolytes by means
of their diet (Ruchan, 2011).

All nine electrolytes studied (Na™, CI*, HCO5!, Ca™, Cu*, Fe™ ™, K™,
Mg*? and Zn*?) were depleted during exercises of the (experimental group).

Mostly, electrolytes were lost through sweat during exercises especially in
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the endurance tests. These results agreed with (Ruchan, 2011; Stendig-
Lindberg et al., 2012; Maynar et al., 2018).

Electrolytes, in general, remained stable during exercises in the (control
group) (Table 5).

Serum sodium and chloride ions control body fluids and help in Adenosinee
triphosphate (ATP) generation, so they could elevate and remove quickly in
all tests through perspiration (Montain, et al., 2007; Emenike et al., 2014).
Potassium and bicarbonate ions were mostly intracellular interacting with
sodium and chloride ions, so they were elevated slightly inside erythrocytes
but remain difficult to be measured, due to the great loss of them during
perspiration and urination (Coury et al., 2004; Chinevere et al., 2008;
Stendig-Lindberg et al., 2012; Maynar et al., 2018).

Magnesium elevated slowly in blood serum during anaerobic lactic
threshold and Wingate tests during our work, but remained stable during
other tests. This agreed with other works done in this field (Rayssiguier et
al., 2011), but it was difficult to explain the behavior of magnesium without
further investigation, even when the researchers could not ignore its role
with erythrocytes.

If the loss of magnesium through sweat exceeded its concentration in the
blood, this might cause cramps in the muscles (Bohl et al., 2002; Kodama et
al., 2009; Rayssiguier et al., 2011).

Zinc and copper were cofactors in many enzyme reactions and played

important roles in the synthesis of hemoglobin as well as with various

-271 -



Al-Esraa University College Journal/ Vol.1/No.1 2018

functions of cellular respiration. Their concentrations were significantly
higher in anaerobic tests comparing to aerobic test. They could not be easily
depleted in experimental group (Emenike, et al., 2014; Clenin et al., 2015;
Maynar, et al., 2018).

Iron is one of three electrolytes that can be depleted easily. The others are
calcium and iodine (DeRuisseau et al., 2002; Kunstel, 2005; Clenin et al.,
2015).

The stores of iron could be depleted easily from the body, especially in
untrained players. Depletion of iron during exercises is due to the increase
number of erythrocytes which increases the demand of iron. This leads to
the reduction of oxygen uptake which reduces the performance of the
players (Cinar et al., 2009; Granell, 2014; Clenin et al., 2015).

Iron will be depleted faster in endurance tests (DeRuisseau et al.,2002;
Granell, 2014).

Muscle cells stored 1% of calcium, while the other 99% were stored in the
bones. During physiologic intensity tests, the loss of calcium is minimal
since it has no ergogenic potential (Table 5), and if necessary, the bones can

provide the muscles with enough calcium (Kunstel, 2005; Williams, 2005).

Further Works
Many athletes preferred to remain in progressive dehydration, which
contrasts the hypothesis that adequate fluid ingestion during exercises

enhance athletic performance, prevent a fall in plasma volume, maintain
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serum sodium concentrations and prevent a progressive rise in heart pulses,
so more researches are needed to evaluate this hypothesis.

The Wingate 30 seconds period test is a limitation since it is too short to
determine critical power, so a test of 3 minutes will be more appropriate.
Most of this study was done in a laboratory, which can have a detrimental
effect on the player, so tests outside lab conditions can have different results.
Electrolytes metabolism and the importance of rich balanced diet are not

fully understood yet, and further studies will be useful.
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Abstract:

Dental amalgam is a combination of mercury with other metals used

by dentists to adapt tooth cavity. However, serious concerns present because

of its toxicological accumulation in human body. For these reasons, our

present study aimed to determine the internal mercury concentration of two

groups differing in their attitude towards possible health hazards by mercury

from amalgam fillings. It was to be examined if the two groups differ with

regard to the mercury concentration and to compare the results with current

reference values.
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Specific analytical method for determination of mercury was
illustrated by using Cold Vapor Atomic Absorption Spectrometry technique
which is with higher sensitivity that can be reach to the low detection limits
(in ppb units). Blood samples were analyzed from 36 men where 14 men of

total samples were concerned as control samples.

Results showed that the Median (range) for mercury levels in blood
were 6.393 (2.025 — 10.772) pg/L, while normal whole blood mercury was
usually about <10 ng/mL.

Keywords: Dental Amalgam, Mercury, Cold Vapor-AAS.
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Introduction

Mercury is a heavy metal that can cause very serious damage to human
health when individuals are chronically exposed to it. Furthermore, mercury
has been used because it has certain therapeutic properties, being used in
medicines such as laxatives, antihistamines and antiseptics, and in silver -
mercury amalgam in dental flings. The conventional dental amalgam is an
alloy composed of 65% silver (Ag), 28-29% tin (Sn), 6% copper (Cu), and
1% zinc (Zn). Mercury was added to the alloy because of its ability to
agglutinate fine particles, forming a metal alloy at room temperature. In

some cases, mercury can reach 50% of the mix (Richardson et al., 2011).

Dental amalgam alloy is very strong, durable, soft enough to adapt to
the size and shape of the tooth cavity resulted from its damage, and hardens
fast sufficiently to make it practical. There were many scientific notices
about possible harmful effects of the mercury present in dental amalgams. It
has been argued that the release of mercury from amalgam fillings is of

toxicological relevance (Ahlgwist et al., 1988; Echeverria et al., 1995) .

Members of the public will occasionally become concerned about
exposure to mercury from dental amalgams. Restorative dentistry has used a
mercury-silver amalgam as a filling material. A small amount of mercury (2-
20) mcg/day is released from a dental amalgam when it was mechanically
manipulated, such as by chewing. The habit of gum chewing can cause

release of mercury from dental amalgams greatly above normal. The normal
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bacterial flora present in the mouth converts a fraction of this to Hg** and
Hg(CHz), which was shown to be incorporated into body tissues. The
World Health Organization safety standard for daily exposure to mercury is
45 mcg/day. Thus, if one had no other source of exposure, the amount of
mercury released from dental amalgams is not significant. Many foods
contain mercury. For example, commercial fish considered safe for
consumption because it contained < 0.3 mcg/g of mercury, but some game
fish contain > 2.0 mcg/g and, if consumed on a regular basis, contribute to
significant body burdens (WHO and UNEP, 2008; WHO, 2008)

Millions of dentists around the world routinely use dental amalgam as
a filling material in decayed teeth. Often referred to as “silver fillings,” all
dental amalgams actually consist of 45-55% metallic mercury. Mercury is a
known neurotoxin that can cause harm to humans, especially children,
pregnant women, and fetuses. Furthermore, the use of dental amalgam
results in substantial quantities of toxic mercury released annually into the
environment. Once in the environment, mercury pollution damages animals,
plants, and the entire ecosystem, while creating “hotspots that last for

centuries (WHO, 2008).

Our present study aimed to determine the internal mercury
concentration of two groups differing in their attitude towards possible

health hazards by mercury from amalgam fillings.
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Materials and Methods

Two groups of sera sample of 36 men were taken. The first group (14
men) was as control samples while the second group (22 men) were with

amalgam filling. The age was ranged (21 - 27) years old.

A blood sample in the range of several milliliters was collected from
a vein into an injection tube already containing an anticoagulant (heparin)
and
transferred into a sealed container to the laboratory for analysis. The sample
is then centrifuged at 3,000 rpm for 10 minutes to separate the red blood
cells from plasma then to be stored for a long period of time should be

frozen condition.

The present method involving reduction and cold vapor atomic absorption
spectrometry (CVAAS) is, in principle, similar to the conventional
circulation system in that the method includes the following: reduction of
Hg® ions in the sample test solution with stannous chloride to generate
elemental mercury vapor (Hg*"); and the introduction of mercury vapor into

the photo-absorption cell for the measurement of absorbance at 253.7 nm.

However, unlike the conventional closed system in which the elemental
mercury vapor generated is continuously circulated with a diaphragm pump
through a reaction vessel, a U-shaped tube packed with a drying agent, and
the photo absorption cell, the present method used a circulation-open air

flow system. The apparatus constitutes a closed system and comprises a
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diaphragm pump, reaction vessel, acid gas trap, moisture trap (ice bath), and

a 4- way cock.

Cold Vapor Atomic Absorption Spectrometry is a much
more sensitive method as compared with conventional flame atomic
absorption spectrometry. Other advantages include its ability to measure
mercury in the samples with simple mercury lamp. It is roughly classified
into the reduction/aeration procedure and the sample combustion procedure

according to the generation mode for mercury in the elemental form.

The former involves wet digestion with a mixture of strong acids
followed by the addition of a reducing agent to generate elemental mercury
vapor Hg”*. In the latter, elemental mercury vapor Hg*" is generated through
direct combustion of the sample to be analyzed. Currently, the most

common method is based on the form technique.

During its operation, the elemental vapor generated by the addition of
stannous chloride is circulated via the 4-way cock at a flow rate of (1-1.5)
L/min. for 30 seconds to homogenize the concentration in the gas phase. The
4-way cock is then rotated by 90°C to introduce the gas phase into the
photo-absorption cell all at once. The measurement is completed within one
minute per sample with this apparatus, which can measure even 0.1 ng of
mercury with high accuracy. Additionally, in the method for preparing the
sample test solution for the present method, the conventional wet digestion

method is improved by the use of a 50-ml flask with a long neck (at least 10
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cm), such as a thick-walled volumetric flask with a ground glass stopper, as
well as a mixed acid system with an increased rate of sulfuric acid, HNO; -
HCIO, - H,SO, (1:1:5), that already contains Perchloric acid, for the sample

digestion.

This is innovative in that sample digestion can be completed in a relatively
short time without loss of mercury. It is a simple method where the sample
IS subjected to wet digestion on a hot plate at (200-230)°C for 30 minutes
and cooled followed by topping up to a fixed volume with water. This
method can be applied directly to the digestion of biological samples
including hair, blood, and fish as well as various solid samples such as
sediment and soil. A reflux condenser is not required during heating (Chen
etal., 1998).

Here in description, among these highly sensitive analytical methods- a
method involving wet digestion, reduction and cold vapor atomic absorption
spectrometry (AASCV) (the circulation-open air flow system), which offers
substantial improvements over the conventional method( El-Awady et al.,
1976).

Results and Discussion

The claimed association between dental amalgam fillings and a range
of diseases or symptoms of unknown etiology has been the starting point for
much concern over mercury absorption from dental amalgam (Pleva, 1992).

A long list of possible adverse symptoms has been incorporated into
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questionnaires for practitioners to use. Certainly patients with dental
amalgams do report symptoms such as irritability, depression, numbness and
tingling in the extremities, frequent night urination, chronic fatigue, cold
hands and feet, bloating, memory loss, anger and constipation. However,
this does not establish causation the problem with observing symptoms of
unknown etiology in patients with dental amalgam restorations is confusing
commonality with causality. Both the symptoms and dental amalgam fillings
are commonplace, thus one being observed with the other is not unexpected

This is what one researcher called the menace of daily life (Feinstein, 1988).

A small step forward is made in cross-sectional comparisons of a
sub-sample of the population with and without dental amalgam fillings. This
was the approach of Ahlgwist et al. compared the prevalence of 30 specified
symptoms and complaints in dentate women with equal to or greater than 20
and (0- 4) tooth surfaces with dental amalgam fillings (Ahlqwist et al.,
1988). They found no symptom or complaint to be more common in those
with higher numbers of dental amalgam fillings. Instead, chest pain, over-
exertion, abdominal pain, poor appetite and loss of weight were significantly

less common in those with more tooth surfaces filled with dental amalgam.

A similar study by Saxe et al. among US nuns found no association
between dental amalgam surface area and eight different tests of cognitive
function (Saxe et al., 1995). Studies like those by Ahlgwist et al. can be
further improved to support or refute causality (Ahlgwist et al., 1988)..
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Their cross sectional design leaves the issue of time precedence

unaddressed.

The next higher level of evidence on the link between dental amalgam
fillings and adverse health effects would be cohort studies, where
individuals exposed and not exposed to dental amalgam fillings are
measured and followed over time for a range of adverse health effects. Even
higher level evidence comes from randomized controlled trials. Here, the
use of dental amalgam for fillings is on a random basis. This reduces the risk

of bias in who receives and does not receive dental amalgam fillings.

However, the issue of participants knowing whether they receive
dental amalgam fillings or not remains problematic. Alternatively, a
randomized controlled trial could be conducted on the removal of dental

amalgam fillings from patients with claimed mercurialism.

Health effects of mercury from dental amalgam fillings are formal
toxicological risk assessment. Risk assessment initially focuses well away
from the direct clinical or epidemiological study of individuals with dental
amalgam fillings to the area of occupational exposures. Risk assessment
involves four processes: hazard identification, dose-response assessment,

exposure assessment and risk characterization (Reinhardt, 1998).

Mercury has a long history as an identified health hazard. There is no

doubt that mercury at high levels of absorption causes severe adverse health
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effects. Attention then shifts to the dose-response assessment, essentially to

answer the question of the effects of low levels of mercury absorption.

A level of mercury absorbed from dental amalgam fillings which exceeds
the TDI (Tolerable Daily Intake) would raise concerns but does not imply
that an adverse effect will occur. Public policy might have to weigh those
concerns against any possible benefits from the exposure, for example, the
restoring of tooth function and avoidance of pain and suffering through the
use of the material when alternatives are not either available or as cost-

effective.

Exposure to low levels of mercury in air can be an occupational hazard in
a number of industries. While traditionally these have included industrial
sites such as chloralkali factories (Fawer et al., 1983), there is now an
increasing trend to assess risk of exposure to mercury in dental office staff
(Echeverria et al., 1995).

Concentration of mercury (Hg) in two groups ( 21-23, 24-27) and the results
are illustrated in Tables (1,2). The Hg content in blood in the two groups
was found in this study ranged from (2.025 — 10.772) pg/L. The higher Hg
content was found in group B (10.772) pg/L in the man with age 25 year. A
minority of the public has expressed concern about the use of dental
amalgam in dentistry. While dental amalgam use has decreased markedly
overall and in age groups up to late middle-aged adults, a vast number of

dental amalgam fillings exist in the population.
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However, there is no evidence that mercury absorbed from dental amalgam
fillings is associated with signs or symptoms of adverse health effects or that
the removal of dental amalgam fillings is associated with better health
outcomes. Despite this lack of evidence, it is a principle in toxicology to
accept there are more sensitive groups in the community, especially foetuses
and young children, and as a result to recommend minimization of exposure
among pregnant women and young children. The trend in dental amalgam
use is toward minimization, but there is still wide-spread opinion that dental
amalgam is the material of choice in certain clinical situations.

However, wider environmental issues with dental amalgam use and disposal
and increasing concern over methyl mercury exposure will maintain
community concerns. Dentists and their patients will need to be well
informed and patient autonomy and choice respected.

Table (1) Concentrations of Mercury in blood A age (21-23)

Samples Age Hg Conc. (ug/L) Dental amalgam
1 3.112 -
2 3.826 -
3 2.967 -
4 21 5.697 +
5 7.064 +
6 8.440 +
7 4.031 -
8 4.067 -
9 22 6.364 +
10 6.890 +
11 7.332 +
12 3.568 -
13 5.980 +
14 23 7.469 +
15 7.552 +
16 9.662 +
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Table (2) Concentrations of Mercury in blood group B age (24 - 27)

Samples Age Hg Conc. (ug/L) Dental amalgam
1 3.670 -
2 4.012 -
3 24 6.025 +
4 6.368 +
5 8.147 +
6 2.025 -
7 3.921 -
8 8.117 +

25
9 9.276 +
10 9.885 +
11 10.772 +
12 8.364 +
13 7.524 +
14 26 4.071 -
15 2.971 -
16 10.751 +
17 10.652 +
18 8.349 +
19 ! 5.710 -
20 5.528 -
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