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FORWARD

Dear Colleagues,

Today, I write you about how our journal is moving to the new volume as we are now at the end of year 2016,
eleven years without stop, despite the challenges we faced, and despite all constraints that our beloved Arab
countries have while they are looking for more development achievements. What I want to say, is that the only
weapon, as well as the tool to proceed to the gate of development is science and how we can use and adopt all the
ways that make our cultures, our thoughts and our talents and research efforts to be converted into practices to
improve life for us and for the coming generations and let the other parts of the world listen to us very
appreciately.

For all what we achieved, I would like to present my deepest thanking and great recognitions for all people and
institutes who faithfully gave IJST their concerns, their cares, and their patiences to keep it as one of the leading
Jjournals in Arab and international worlds. With you all, IJST is now here, and will continue as long as we breath,
as we believe on our goal, and as we have the power from God to be with you.

As 2016 is about to move to the end, the Editor- in- chief, would like to take this opportunity to thank you all and
wish you a prosperous 2017.

1JST was a fruitful effort issued by the International Centre for Advancement of Sciences and Technology —
ICAST, which tries to take part in both globalization and revolution in information and communication
technologies, because S&T development becoming not only the key elements of economic growth and industrial
competitiveness, but also essential for improving the social development, the quality of life and global
environment. ICAST took then a decision to establish a scientific alliance with TSTC (Tharwa for scientific
Training & Consultations) and this alliance comes to support the efforts towards publishing 1JST.

Today, we announce a new issue of our journal, that is the fourth issue from the eleven volume of 1JST, December ,
2016.

Finally, I hope that all significant figures of sciences whom joined the editorial board, the researchers, and the
readers of our journal will keep IJST between their eyes and contribute in continuing its journey, with their
remarks, valuable recommendations and their researching outcomes.

Thanks a lot for all who support 1JST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.4, December 2016 2

The Referees for this Issue

Prof. Abdul- Jabbar N. Al- Shammari
Dept. of Medical Laboratory Sciences, Faculty of Sciences, Al- Balga' Applied University , Al- Salt . Jordan

Prof. Abdulbari A. Al- Faris
College of Veterinary Medicine ,University of Basra. Iraq

Dr. Abdullah Sh. M. Al- Shebani
Dept. of food sciences, Faculty of Agriculture, Kufa University. Iraq

Dr. Abdul-Wahab R. Hamad
Al-Zarga University College. Jordan

Dr. Ahmed A. Al- Darraji
Colege of Dentistry, University of Wassit. Iraq

Dr. Atheer A.R. Al- Douri
College of Veterinary Medicine, University of Baghdad. Iraq

Dr. Hala Al Daghistani
Dept. of Medical Laboratory Sciences , College of Sciences , Al- Balga' Applied University. Jordan

Prof. Harith F. Al- Mathkhouri
College of Sciences, University of Baghdad. Iraq

Prof. Hazim J. Al- Darraji
Animal Resources Dept., College of Agriculture , University of Baghdad . Iraq

Dr. Ibraheem N. Al- Tarawneh
Dept. of Chemistry, Faculty of Sciences, Al- Balqa' Applied University , Al- Salt . Jordan

Prof. Jamal A. Abbas
Faculty of Agriculture, Kufa University. Iraq

Dr. Loay Rahman
Dept. of Chemistry, Howard University, Washington DC. 20060 USA.

Prof. Mahmoud M. Othman Matar
College of Medicine, Al- Najah National University. Palestine

Prof. Mjid A. Al- Attar
Turunto / Canda.

Dr. Moayyad Al- Khataybeh
Dept. of Chemistry and Laboratory Medicine, Faculty of Sciences, Al- Balga' Applied University , Al- Salt .
Jordan

Prof. Najim A. Al- Jashami
Dept. of Physics, College of Sciences , University of Kufa. Iraq

Dr. Shaima B. Al- Bardwil
University of Sharjah. United Arab Emirates

Prof. Taha H. Al- Samarrai
College of Sciences, University of Samarra. Iraq

Prof. Waleed Al- Murrani
University of Plymouth , United Kingdom

Prof. Ziad M. Abood
Dept. of Physics, College of Education , Al-Mustansiriah University. Iraq.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.4, December 2016

TABLE OF CONTENTS

() ENGLISH SECTION

BIOLOGY

Ethyl alcohol induced pathological changes in male reproductive system of albino  7- 11
rats
Genan A. Al- Bairuty, Hanady S. Al-shmgani & Mohammed N. Taha

BIOTECHNOLOGY

Expression of the relation between serological and tumor markers with estrogen 12-16

receptor of breast cancer in Iraqi women
Qabas I. Abdul Majeed, Ali S. Jabbar & Mohialdeen Y. Majid

CHEMISTRY

Novel spectrophotometric method for determination of thel,4— dioxane in cosmetics
available in the Iraqi market 17-21
Khalaf. F. A. Alsamarrai, Abdul-Hamid M. Hamoudi & Hala S. Ahmed

DENTISTRY

Dental caries in relation to nutritional status among institutionalized and non-  22-27
institutionalized orphans in Baghdad city
Aseel M. Abdul Majeed Al-Bermani & Zainab A. A. Al-Dahan

Evaluation of osseous changes associated with clinically diagnosed group II
temporomandibular disorders using cone beam computed tomography
Wafaa J. Hussein, Jamal N. Ahmed & Zainab H. Al-Ghurabi 28-32

Oral health status in prediabetes in relation to Interleukin-6 and tumor necrosis factor  33-37
alpha in Iraqi subjects
Hussein A.Saleh & Rajaa H. Aljubouri

ENGINEERING

Effect of additives’ ratios on workability and strength of self-compacting concrete 38-44
Abdulamir Atalla, Hanadi A. Lateef & Aws A. Ali

MICROBIOLOGY

Antibiotic susceptibility pattern and plasmid profiling of multidrug resistant 45-51
pseudomomnas aeruginosa isolated from wound infections in Baghdad hospitals

Aidaa H. Ibrahim, Munira CH. Ismael, Amin A. Sabbar, Saja F. Hameed

& Ghuroob D. Dhamad

Contamination of baby creams and lotions with objectionable and non-objectionable  52-57
microorganisms in Jordanian markets
Ghaida F. Al- Gabiri & Abdul Jabbar N. Al- Shammari

Culture independent method for identification of Pseudomonas fluorescens 58-61
directly from milk using Polymerase Chain Reaction
Ansam K. Mohammed, Asma H. Abdalla & Nahi Y. Yaseen



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.4, December 2016 4

Continue>>>> English Section

>>>> MICROBIOLOGY

Evaluation of the biological activity of human, camel and cow milk against pathogenic  62-68
bacteria and yeast isolates
Nada H. A. L. Al-Mudallal

Isolation, identification and optimization of protease producing bacteria isolated from
soil in Soran city 69-73
Abduljaleel H. Mohammed, Ashwaq Y. Noori & Afrah T. Khalaf

Novel semi-synthetic media for isolation of aerobic actinomycetes 74-79
Ashwaq Y. Noori, Huda S. Khuder & Abduljaleel H. Mohammed

PHYSIOLOGY

A Study on physiological and hematological parameters in mice in vivo following
exposure to Aspergillus fumigatus 80-84
Nagham H. Ali & Anmar S. Hussein

VIROLOGY

Comparison between Western blotting and six commercial Kkits used for detection 85-90
of Cytomegalovirus IgM

Faiza L. Tuama, Atheer AR. Al-Douri, Faisal G. Nasser, Deena M. Ahmed, Mysoon Anwar

Hussian & Aliaa H. Lafi

Seropositive of cytomegalovirus in myocardial infraction patients in Baghdad 91-96
Maha F. Al-melan



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.4, December 2016

ARABIC STUDIES AND RESEARCHES SECTION — 4 2 & sall g il 3l acdd (1)

sball gyl

105 -98 DL 2 ga B andl Aad ) S 5l g gadl) o 999 guall g alaf cilal glSt Apanal) Ay ) ghail) e L)
Mus musculuss sl oo
Al v Cpnd] Lo § e ias) p) (5 o1 5aale

113-106 (Copepoda: Calanoida) Eudiaptomus gracilis (G. O. Sars, 1863) gsill i Jaaud
Bosson and Van ) Trichodina diaptomi 4ss bl yaa Jaad g dd d8ba g duandldl Al g
(Protozoa: Ciliophora) (As, 1991

sl 456] gl

120 -114 sl Chrysomya megacephala (Fabricius) Siall QL cld y daulua
il (i gl waS Beguvaria bassiana (Bals.) Vuill
s Gl JI 5
125-121
Gambusia affinis )29 4Seu Jo 2.4-D QlisY) waal salal) dpad)

132-126 Aaladl) cliall Gang AWY) o) 8 A8l Gidaal) bl cula (e AdliAe Gl glae dBLa) il

palll z g Al

el 3l pg—tal
136-133 )l clilaa any (4 59 dal) Juaad) (e g alad (A CoalSanad S5 uaS oY) (g guad) Slidaall il i

Lan Gl g pe dane « pald 0 )5 MualS

SN @GN Jard) gad cpe) 30 Cplalal) clalad) (s giwa o o igall Jal gadl arad ldas A )
141-137 M8 Ao ) 4 e b
g A plide Lo

157-142 A e 3alY) U glaay 4 pand) Glladal) el aay Julady Gl il 3 puaal) Lany & cllakl)
481 ) Apaall a2 131 Cppanal
w}au.mnd./&



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.4, December 2016 6

ENGLISH SECTION



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.4, December 2016 7

Ethyl alcohol induced pathological changes in male reproductive system of
albino rats

Genan A. Al- Bairuty, Hanady S. Al-shmgani and Mohammed N. Taha

Dept. of Biology/ College of Education for Pure Sciences —Ibn Al-Haitham / University of Baghdad
/ Republic of Iraq

E- mail: galbairuty@yahoo.com

ABSTRACT

Exposure to ethanol results in decline of testosterone levels, elevates oxidative stress and decreases semen
parameters. The present study was designed to investigate the histological structure of testes and epididymes
(head and tail) of albino rats treated with different concentrations (20%. 30%, 40%) of ethyl alcohol for 30 days.
The results indicated that alcohol produced histopathological changes in the tissues of testes and epididymis (head
and tail), which included degeneration, necrosis and decline in the sperm number in lumen of seminiferous tubules
in testis and lifting epithelium from the basement membrane with damage of some epithelial cell, as well as the
lowest thickness of epithelial cell in the head and tail of epididymis tubules. Thus, consumption of alcohol for one
month caused histopathological changes in male reproductive system of the albino rats that cause decrease of the
sexual activity of these animals.

Keywords: Ethanol, Testis, Epididymis, Histology, Rats, alcohol
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INTRODUCTION

Alcohol was identified to be among the most widely
harmed drug which can affected male sexual
functional and behavior in both animals and human
(1). Alcohol harm has been observed as one of the
factors that associated with reduced in semen
production and sperm character (2, 3). The
consumption of either chronic or acute alcohol has
been reported to cause fertility disturbances such as
low sperm count and motility, impaired
serum/plasma testosterone level, testicular atrophy
and irregularity in the diameter of the seminiferous
tubules in human men and laboratory animals (4-9).
Dosumu et al. reported reduction in the
seminiferous tubule diameter and decrease testicular
weight in rats after orally administration of 7 ml/kg
ethanol (1). Lipid peroxidation has been reported as
one of the consequences of ethanol alterations in
reproductive system of rats orally demonstrated
ethanol (2 g/kg, 25% v/v) for 63 days (9).
Alteration in sperm morphology, motility and count
as well as histological changes in some reproductive
organs were observed in ethanol treated rats (1, 7,
9). Little is known about the histopathological
alteration in male reproductive organs following
administration of ethanol.

Therefore, this study aimed to determine the effects
of different concentrations of ethanol on the
histostructure of rats' testes and epididymis head and
tail.

MATERIALS AND METHODS

Experimental animals: twenty adult Wister albino
male rats (Ruttus norreqicus) weighting 350-400
gm. Animals were housed in plastic cages in the
animal laboratory of biological department in
education of pure sciences/ Ibn Al-Haitham under
controlled environmental conditions (12L:12D light
cycles; 24C°t temperature). Water and food were
given ad libitum. Twenty male rats were divided
into four groups, five rats each.

Administration of ethanol: All rats were
administrated ethanol orally by oral cannula for 30
days. The control group orally administrated with
distilled water, where the ethanol treated group
subdivided into three groups orally administration
with 5 ml of ethanol concentrations (20%, 30%, and
40%, continually), ethanol concentrations were
prepared according to Luna (10). At the end of the
experimental period, animals were sacrificed by
cervical dislocation under light either anesthesia.

Histopathological study: Testes and epididymes
(head and tail) were removed and fixed in bouin's
fluid for histopathological study. Samples were
prepared according to Bancroft and Stevens (11).
Briefly, samples were passed through ascending
series of ethanol concentrations, cleared in xylene
and embedded in paraffin, sectioned at 7 um and
stained with Haematoxylin and Eosin Harrison
(H&E) to observe the structure of testes and

epididymis parts (head and tail). Then, the slides
were examined at magnifications of 400 X (testis
and epididymis head) and 200 X (epididymis tail)
under optical microscope.

RESULTS AND DISCUSSION
Histological observation on the testes

Light microscopy examination of the seminiferous
tubules in the testes of the control rats showed
normal structural features with normal stratified
seminiferous epithelium which showing series of
spermatogenic cells and spermatozoa within lumen (
figure 1A). The testes sections of rat treated with
20%, 30% and 40% of ethanol showed injuries that
includes lifting epithelium from the basement
membrane, the occasional area of necrosis and
degeneration of some seminiferous tubule cells
(figures 1 B, C, and D). Decline the sperm number
in lumen was observed in rats treated with 30% and
40% of ethanol. These results are constant with
previous study that exhibited deterioration and
appearance of vacuoles in seminiferous tubules in
rats after exposure to 3 g/kg, 40% v/v of ethanol for
8 weeks (12), and decline in the diameter of the
seminiferous tubules with the presence of
degenerative germ cells in rats treated with alcohol
(13). On the other hand, Oliva ef al. (14) had been
reported no morphological changes in the testicular
tissue after treatment with ethanol.
Histopathological injuries in testes that observed in
the present study suggested to be caused by ether
direct effect of alcohol on spermatocells or lipid cell
membrane, as well as the level of hormones such as:
testosterone (TT), Luteinizing hormone (LH) and
Follicular  stimulating hormone (FSH) (15).
Maneesh et al. (16) found that oral ethanol
administration in rats for four weeks caused decline
in testicular weight and increase oxidative stress in
the testes. Taha and Al-Bairuty (17) found that the
gastric administration of 5 ml from each 30% and
40% of ethanol over 30 days caused decrease in the
weight of testes, testes and tunica albuginae,
epididymis parts (head, body, tail), seminal vesicles
and prostate. A decrease in testosterone levels was
observed in the male rats treated orally with 40%
v/v ethanol for 8 weeks (12). Oremosu and Akang
(18) showed that acute and chronic administration
of alcohol in male rats caused reduce of TT levels,
increase in oxidative stress and decrease in semen
parameters.

Vol. 11, No 4, December 2016 &
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Figure (1): Transvers section of seminiferous tubules in rat testes of (A) Control, (B) treated with 20% of ethanol, (C)
treated with 30% of ethanol, (D) treated with 40% of ethanol. Control group showing regular seminiferous tubules (S.T)
with normal germinal epithelium (G.E). All treated groups showed some lesion include: Lifting epithelium (L.E.),
necrosis (N.) and degeneration (Dg) of seminiferous tubule cells. Decline the sperm number in lumen (D.S). Stained with
H&E, sectioned 400 X.

Histological observation on the epididymis

The epididymis has an important role in male
reproduction and it has been recognized that
spermatozoa are produced in the germinal epithelia
of the seminiferous tubules in testes and are
transported to the epididymis for onward passage
maturation and storage of spermatozoa (19, 20). The
transvers section of epididymis in head and tail parts
of control groups showed regular epididymis
tubules with normal structure of epithelium as well
as normal cell height (figures 2A and 3A). All
ethanol concentration (20%, 30% and 40%) caused
lesion in the head and tail of epididymis which
include lifting epithelium from the basement
membrane, occasional pyknotic nuclei, the lowest
epithelial cell height, enlargement of interstitial
space and abnormal shape of nuclei with appearance
of vacuole in epididymal lumen and degeneration of
some epithelial cell (figures 2 and 3 B, C, D). The
lesions that observed in the head and tail of
epididymis could occur due to suppress TT
production by the leydig cell that will adversely
impact on the epididymis and cause lesion. Oliva et
al. (14) found that rats treated with ethanol exhibit
decrease in daily sperm production, testis and
epididymis  sperm  quantity and  mobility.
Additionally, Srikanth et al. (21) described a
reduction in sperm number in the head and tail of rat
epididymis that received ethanol (3 g/kg,25 % v/v)

for 30 days and they suggested that occur due to the
reduction of testosterone.

In general, this study had described the pathological
changes in testis and epididymis head, as well as
epididymis tail after administration of different
concentrations of ethyl alcohol. Previously
published studies investigated the subject with
single concentration of alcohol. In addition, few
studies covered this subject (1, 3, 5, 13- 15). The
histological alterations in some organs of male
reproductive system observed in the present study
suggested pathological changes and fertility
reduction along with long-term alcohol exposure.
Results of this study investigated the effects of
different concentrations of ethanol alcohol on
reproductive system, and need further studies to
determine its effects on complete process from
infertility through abortion, aneuploidy, structural
natal anomaly, disturbed fetal growth, death of
perinatal, and delay the development of natal.
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Figure (2): Transvers section of epididymal head in rat of (A) Control, (B) treated with 20% of ethanol, (C) treated with
30% of ethanol, (D) treated with 40% of ethanol. Control group showing regular epididymis tubules (E.T) with normal
structure of epithelium (S.E) and normal cell height. All treated groups showed some lesion include: Lifting epithelium
(L.E.), Pyknotic nuclei (P.N), the lowest epithelial cell high, enlargement of interstitial space and abnormal shape of
nuclei (A.N) with appearance of vacuole in epididymal lumen. Stained with H&E, sectioned 400X.

Figure (3): Transvers section of epididymal tail in rat of (A) Control, (B) treated with 20% of ethanol, (C) treated with
30% of ethanol, (D) treated with 40% of ethanol. Control group showing regular epididymis tubules (E.T) with normal
structure of lining epithelium (E) and normal cell height. All treated groups showed some lesion include: Lifting
epithelium (L.E.), damaged of some epithelial cells (D.E), the lowest thickness of epithelial cell (L.T). Stained with H&E,
sectioned 200X.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

Vol. 11, No 4, December 2016

11

Acknowledgments

The authors would like to thank Mr. Nadear A.
Fazaa, Department of Biology, College of Science
for Women, University of Baghdad for his
assistance during the design of this experiment.

REFERENCES

1. Dosumu OO.; Osinubi AAA. and Duru FIO.
(2014). Alcohol induced testicular damage: Can
abstinence equal recovery? Middle East Fert. Soc. J.
19: 221-228.

2. Abel EL. (1980). A review of alcohol’s effects on
sex and reproduction. Drug and Alcohol Depend.
5:321-332.

3. Talabi AR.; Sarchesmeh AA.; Khalili MA. and
Tabibreyad N. (2011). Effects of ethanol
consumption on chromatin condensation and DNA
integrity of epididymal spermatozoa in rat. Alcohol.
45(4): 403-409.

4. Van Thiel DH.; Gavaler JS.; Eagon PK.; Chiao
YB.; Cobb CF. and Lester R. (1980). Alcohol and
sexual function. Pharmacol. Biochem.
Behav.13(1):125-129.

5. Adler RA. (1992). Clinically important effects of
alcohol on endocrine function. J. Clin. Endocrinol.
Metabol.74: 957-960.

6. Maneesh M.; Dutta S.; Chakrabarti A. and
Vasuderan DM. (2006). Alcohol abuse-duration
dependent decrease in plasma TT and antioxidants
in males. Ind. J. Physiol. Pharmacol. 50(3):291-296.
7. Martinez M.; Macera S.; de Assis GF.; Pinheiro
PF.; Almeida CC.; Tirapelli LF.; Martins OA.;
Mello-Junior W.; Padovani CR. and Martinez FE.
(2009).  Structural evaluation of the effects of
chronic ethanol ingestion on the testis of Calomys
callosus. Tiss. Cell. 41:199—-205.

8. Dosumu OO.; Duru FIO.; Osinubi AA.;
Oremosu AA. and Noronha CC. (2010). Influence
of virgin coconut oil (VCNO) on oxidative stress,
serum testosterone and gonadotropic hormones
(FSH, LH) in chronic ethanol ingestion. Agri. Biol.
J. North Am. 1(6):1126-1132.

9. Siervo GEML.; Vieira HR.; Ogo FM.; Fernandez
CDB.; Gongalves GD.; Mesquita SFP.; Anselmo-
Franci JA.; Cecchini R.; Guarnier F A. and
Fernandes GSA. (2015). Spermatic and testicular
damages in rats exposed to ethanol: Influence of
lipid peroxidation but not testosterone. Toxicol.
330:1-8.

10. Luna LG. (1968). Manual of histological
staining methods of the forces institute of
pathology. 3™ ed. McGraw. Hillbook, New York.
P.: 2258.

11. Bancroft JD. and Stevens A. (1982). Theory
and practice of histological techniques. 2™ ed.
Churchill Living Stone, London. P.: 624.

12. Uygur R.; Yagmurca M.; Alkoc OA.; Genc A.;
Songur A.; Ucok K. and Ozen OA. (2013). Effects
of quercetin and fish n-3 fatty acids on testicular
injury induced by ethanol in rats. Androl. 1-14.

13. El-Sokkary GH. (2001). Quantitative study on
the effects of chronic ethanol administration on the
testis of adult male rat. Neuro-Endocrinol. Lett.
22:93-99.

14. Oliva SU.; Messias AG.; Silva DA.; Pereira
OC.; Gerardin DC. and Kempinas WG. (20006).
Impairment of adult male reproductive function in
rats exposed to ethanol since puberty. Reprod.
Toxicol. 22 (4): 599-605.

15. Emanuele MA. and Emanuele NV. (1998).
Alcohol's effects on male reproduction. Alcohol
Health Res. World. 22(3): 195-201.

16. Maneesh M.; Jayalekshmi H.; Dutta S
Chakrabarti A. and Vasudevan DM. (2005). Role of
oxidative stress in ethanol induced germ cell
apoptosis- an experimental study in rats. Ind. J.
Clin. Biochem. 20(2): 62-67.

17. Taha MN. and Al-Bairuty GA. (2004). The
effect of different concentrations of ethyl alcohol on
the weight of some organs in reproductive system in
rats. Ibn Al-Haitham J. Pure. Appl. Sci. 17(3): 1-9.
18. Oremosu AA. and Akang EN. (2015). Impact of
alcohol on male reproductive hormones, oxidative
stress and semen parameters in Sprague—Dawley
rats. Middle East Fert. Soc. J. 20: 114-118.

19. Hinton BT. and Palladino MA. (1995).
Epididymal epithelium: Its contribution to the
formation of a luminal fluid microenvironment.
Microscop. Res. Techn. 30: 67-81.

20. Franca LR. and Cardoso FM. (1998). Duration
of spermatogenesis and sperm transit time through
the epididymis in the Piau boar. Tiss. Cell. 30(5):
573-582.

21. Srikanth V.; Malini T.; Arunakaran J;
Govindarajulu P. and Balasubramanian K. (1999).
Effects of ethanol treatment on epididymal secretory
products and sperm maturation in albino rats. J.
Pharmacol. Experim. Therap. 288: 509-515.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81  Vol. 11, No 4, December 2016 12

Expression of the relation between serological and tumor markers with estrogen

receptor of breast cancer in Iraqi women

Qabas 1. Abdul Majeed, Ali S.Jabbar and Mohialdeen Y. Majid

Dept. of Nuclear research and applications / Ministry of Sciences and Technology / Baghdad /
Republic of Iraq

E —mail: ali0331975@gmail.com

ABSTRACT

Cancer is a term for diseases in which abnormal cells divide without control and can invade other tissues. Cancer
that forms in tissues of breast, usually the ducts (tubes that carry milk) and lobules is known as breast cancer. A
malignant tumor can be removed and classified for tumor grade and the degree of cell differentiation. The term
"differentiated" describes the extent to which cancer cells are similar in appearance and function to healthy cells of
the same tissue type.

The present study aimed to express the disease clinically in several biochemical parameters that were measured in
sera of Iraqi patients and healthy groups included tumor marker ( CA15.3 and CEA). In addition, age, body mass
index, and groups with Estrogen Receptor ( ER ) were presented in this part of the study.

Blood samples were collected from Zaied Private Laboratory in Baghdad —Falasteen Street. Patients’ samples
from Al-Amal Hospital-Baghdad were with an age range from (28-71years). Levels of CA15-3 and CEA were
determined by (enzyme-linked immune sorbent assay)- technique (ELISA). The method is depended on a solid
phase by using “Sandwiched \ method” as described in the leaflet of their kits (Bio check —USA).

The results indicated that there was a highly significant increase in CEA and CA15-3 levels (P <0.0001) in sera of
breast cancer patients groups as compared with that of the control group.

The study concluded that both ER groups (positive and negative) had decreased CEA and increased CA15-3
levels.

Keywords: Breast Cancer , Receptor , CA15.3
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INTRODUCTION

Cancer is expressed as cells of control —signal
transduction without regulation, also loss of
normally  controlled cell growth.  Tumor
development occurs in stages. A malignant tumor
can be removed and classified for tumor grade and
the degree of cell differentiation. Cancer is a term
for diseases in which abnormal cells divide without
control and can invade other tissues (1). Cancer that
forms in tissues of breast, usually the ducts (tubes
that carry milk ) and lobules (glands that produce
milk ) known as breast cancer. The term
"differentiated" describes the extent to which cancer
cells are similar in appearance and function to
healthy cells of the same tissue type. The degree of
differentiation often relates to the clinical behavior
of the particular tumor. The exact causes of breast
cancer are not known. However, studies show that
the risk of breast cancer creases as a woman gets
older (2). The breast is a modified gland covered by
skin and subcutaneous tissue. The morphological
and functional unit of the organ is the single gland, a
complex branching structure that is composed of
two major parts: Terminal duct lobular unit, and the
large duct system (3). Breast cancer is a
heterogeneous, most frequent disease in women.
Breast cancers can be currently defined by their
pattern of expression for estrogen receptor (ER),
progesterone receptor(PR), and human (epidermal
growth factor) receptor -2 (Her2/neu) (4). Female
breast cancer is the second leading cause of cancer-
related deaths , it is the second leading cause of
cancer —related deaths in women in world between
the age of 20 and 59 (5), while male breast cancer
is rare (6). Cancer is a systemic disease in that
cancer cells may start to be disseminated into blood
and lymphatic systems even in early stages or when
the tumor size is still small (7). Active angiogenesis
may occur in breast tumor nodules as small as 2 mm
in diameter (8). Early diagnosis of the cancer has the
benefit of receiving a wider range of therapeutic
options, leading to more successful treatment (9).
The most important prognostic tumor markers for
diagnosis of breast cancer that were used to assess
the prognosis are_Carcinoem bryonic antigen (CEA)
and cancer antigens (CA15-3,CA27, CA29,and
CAS549) (10).

PATIENTS AND METHODS

The present study was carried out on (100) Iraqi
women having breast cancer with mean age (28-71
years) females, distributed into two groups
according to estrogen receptor (ER) for samples
patients breast cancer :(50) with group I (ER +ve)
and (n=50) with group II (ER — ve) .The control
group includes (40) Iraqi healthy women with
matched age . For characterization the disease
clinically several biochemical parameters included
in this part of section were measured in sera of
breast cancer patients and healthy groups included
tumor marker ( CA15.3 and CEA. In addition, age,

body mass index , and groups with ER were presented
in this part of the study.

Blood Samples: The control group was selected from
40 apparently healthy females who were either in their
menopausal or in their premenopausal age to
emphasize the possibility of menstrual irregularity.
Blood samples were collected from Zaied Private
Laboratory in Baghdad —Falasteen street . The patients
from Al-Amal Hospital-Baghdad were with an age
range from (28-71 years). All patients were distributed
into two groups according to the immunohistochemical
reactivity of ER obtained in their histopathological
reports. The ER positive patients were 50 (50%) in
group I and ER negative patients were 50 (50%) in
group II. About (5.0 ml) of blood were collected from
each of healthy donors and the patients, blood samples
were centrifuged at (1500xg) for 10 mins. After blood
coagulation, serum was separated into three eppendorf
tubes per sample and frozen at -20 °C until being used.
The samples were not thawed and refrozen before
using.

The body mass index (BMI) is a measure of
someone's weight in relation to their height. BMI is
equal to a person's weight divided by their height
square. It is calculated as below:

BMI = (Weight in kilograms / Height in meters?)

The greater a person's weight is for a given height the
higher their BMI will be. The BMI is used to screen
persons for weight categories that may lead to health
problems (11). Table (1) illustrates the indication for
each value of BMI.

Table (1): The BMI categories (11)

Groups BMI
Under Weight <19.0

Normal 20-24
Over Weight 25-30

Obesity >30

Determination of levels of Serum CA15-3 and CEA:
Levels of CA15-3 and CEA were determined by
ELISA-technique. The method is depended on a solid
phase by using “Sandwiched method” as described in
the leaflet of their kits (Bio check —USA).

Determination of Serum CA15-3: The CA15-3 was
measured by using enzyme-linked immuno sorbent
assay (ELISA test), which is based on the principle of
a solid phase ELISA. The assay system utilizes a
monoclonal antibody, directed against a distinct
antigenic determinant on the intact CA15-3 molecule,
for the solid phase immobilization (on the microtiter
wells).

Reagents Materials provided with the kit: The
method is depended on a solid phase by using
“Sandwiched method” as described in the leaflet of
their kits (Bio check “USA).
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Calculations: The average absorbance values (Ays0) Calculations: The average absorbance values (Aysg)
for each set of standards, control, and samples were for each set of reference standards, control, and
calculated. Construct a standard curve by plotting samples were calculated. Construct a standard curve
the mean absorbance obtained for each standard by plotting the mean absorbance obtained for each
against its concentration in U/ml. Using the mean reference standard against its concentration in ng/ml.
absorbance value for each sample, the Using the mean absorbance value for each sample, the
corresponding concentration of CA15-3 in U/ml corresponding concentration of CEA in ng/ml was
was determined from the standard curve (figure 1). determined from the standard curve (figure 2).

The CA15-3 concentrations were read for unknown References Values:<2.5 ng/ml

samples and control from the standard curve plotted.
References Values: Less than 30 U/ml.

.
8
-
H
8
£
i
H
3
o

E
=
]
-
®
§
&
-]
2
4

%0

Concentration (ng/mi)
90 120 150

Concentration (U/ml)

Figure (2): Standard curve of CEA

Figure (1): Standard curve of CA15-3 Statistical analysis: All data were analyzed using the
statistical analysis was done using IBM SPSS
Determination of Serum CEA: This CEA -ELISA (statistical package for social science) statistics for
test was based on the principle of a solid phase. The windows , version 20,0 (Armonk. NY2IBM
assay system utilizes a monoclonal antibody corp.released 2010). the mean -'SD were also
directed against a distinct antigenic determinant on computed for the comparison of results in clinical
the intact CEA molecule was used solid phase biochemistry for breast cancer in the sera of Iraqi
immobilization (on the microtiter wells). A goat women.

anti-CEA  antibody conjugated to horseradish
peroxidase (HRP) is in the antibody-enzyme

conjugate solution. RESULTS

Reagents: The samples (100 samples) were distributed into two
Materials provided with the kit: Antibody-coated groups (LII) depending on the receptors ER (positive
microtiter plate with 96 wells, CEA standards and negative), patients ages and tumor Marker
(containing 0, 3, 12, 30, 60, and 120 ng/ml CEA), (CA15.3 and CEA). Table (2? illustrated the results of
enzyme conjugate reagent, TMB reagent, stop tumor mark_ers_levels for patients and_contro_l groups.
solution (1N HC). The results indicated that there was a highly significant

increase in CEA and CA15-3 levels (P < 0.0001) in
sera of all patients groups as compared with that of the
control group. Serum markers in breast cancer are
helpful for clinicians in providing more effective
management of the disease.

Procedure: Standard, specimens, and control were
dispensed (50 pl) into appropriate wells. Enzyme
conjugate reagent was dispensed (100 pl) of to each
well. Wells thoroughly were mixed for 30 seconds.
It is very important to have a complete mixing in
this setup. The microtiter plate was incubated at
room temperature (18-25 °C) for 60 min. The

Table (2): Mean = SD For CA15-3 and CEA for control and two
patients groups

incubation mixture was removed by emptying plate CA15.3 CEA
. . . . M +

content into a waste container. The microtiter plate Group | Mean£SD | oo 4 = S.E 14
was rinsed and emptied 5 times with distilled or (imp v | (ng/mi value
deionized water. The wells were stroke sharply onto f;’fﬁ)")l 126+10 | 0391 - 25204 1 0.06
absorbent paper or paper towels to remove all ER 26£161 | 228 1.86£1.4 | 0.2

. (+ve)
r§31dual water droplet_s. Substrate  reagent was R e ST 5T e T o
dispensed (100 pl) of into each well. Gently were (-ve)
mixed for 10 seconds. The microtiter plate was p =probability , SD=standard deviation ,SE=standard error ,ER(+ve)n=50 ER(-

. . ve)n=>50, ng/ml=nano gram/millileter
incubated at room temperature for 20 min. The

reaction was stopped by adding (100 pl) of stop

solution to each well Gently, wells were mixed for Elevation CA15.3 is not a reliable index in the
30 seconds. It is important to make sure that all the diagnosis of breast cancer since normal serum levels
blue color changes to yellow color completely. The can also be found in women with breast cancer.
optical density was read of at 450 nm with a However, CA15.3 seems to be a reliable prognostic

microtiter plate reader within 15 mins. predictor for monitoring disease progression (12).
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As shown in table (2), mean levels of CA15.3 had
increased with groups ER beginning from 26 for
group I and 26.2 for group II. In general, higher
levels of CA 15.3 are correlated with a larger tumor
burden and a more advanced disease. The serum
levels of CA 15.3 increase as cancer develops . In
metastatic breast cancer, the highest levels of CA
15.3 are often seen when the cancer has spread to
the bones and /or to the liver (13). On the other
hand, and as shown in table (2), mean levels of CEA
had increased with groups ER beginning from 1.86
for group I and 2.7 for group II. BMI and age
parameters also included in this study. Figure (3)
shows the percentage of patient with breast cancer
distributed in groups according to BMI values. The
BMI was measured for breast cancer patients with
stages as in figure (3). Also figure (4) shows that
patients in this analysis were at age ranged from
28years to 71 years .Most patients aged range(40-
50) years, (57.1%) of them were had stage III,
then(45.8%) at stage Il and (35.3%) had stage 1.

&
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[Precentage %0

Figure (3): Distribution of the Iraqi patients with
breast cancer according to their BMI

20-30 3140 | 4150 51-60 61-70
1 12 23 9
2 9 2 12 6

Figure (4): Distribution of the patients according to
their age and groups of ER

DISCUSSION

The results reveale that most patients with breast
cancer had overweight at age (41-50) years with
stagell. Both ER (positive and negative) had
decreased CEA and increased CA15-3 level. The
serum levels of CA 15.3 increase as cancer
develops. In metastatic breast cancer, the highest
levels of CA 15.3 are often seen when the cancer
has spread to the bones and /or to the liver (13),

while Al-Jarallah er al. (14) reported that median
concentrations of CA15.3 or CEA tended to increase
depending on the site of metastasis in the other hand
Al-Hasnawi was studied Her2/neu groups with tumor
marker (CA15.3 and CEA) for patients of breast
cancer in Iraq (2). From the results it can be
concluded that circulating levels of CA15.3 can be
elevated in patients with cancer and that serial
determinations of CA15.3 may be useful in the post-
surgical follow-up of breast cancer patients when
specific types of benign disease that may cause
increase of this antigen are excluded (15). In general,
higher levels of CEA are correlated with a larger
tumor burden and a more advanced disease. The serum
levels of CEA increase as cancer develops . In
metastatic breast cancer, the highest levels of CEA
are often seen when the cancer has spread to the bones
and /or to the liver (13).

The Body Mass Index (BMI) and age ranges: The
BMI is a measurement that is associated with the body
fat .It is predicts the development of healthy problems
related to excess weight. According to World Health
Organization (WHO) international classification, BMI
equal or less than 19 (Kg/m®) classified as underweight
, between 20-24 (Kg/m?) indicated a person of normal
weight , 25-29 (Kg/m?) is overweight , while equal or
more than 30 is obese (11). Figure (3) showed the
percentage of patient with breast cancer distributed in
groups according to BMI values.

The BMI was measured for breast cancer patients with
stages as in figure (3).
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ABSTRACT

A Novel, sensitive and simple Spectrophotometric method was used for determination of 1,4— dioxane in 51
samples of cosmetics (shampoos, conditioners, hair creams and skin creams) available in the Iraqi market in the
city of Samarra by using isopropanol as a solvent at the maximum absorbance at 196 nm. The calibration curve
was linear in the range of (0.4-2.5) ppm. Recovery percentage Rec % was from (98-101%). The value of relative
standard deviation RSD % was between (0.171-0.543 %). Detection limit and quantification limit of the method
were (0.004) ppm and (0.0132) ppm respectively. The value of molar absorptivity coefficient was (3.7389 x 10%)
L.mol".cm™, and the Sandell index was 0.00236 mg.cm™. The method was successfully applied to determine of
1,4-dioxane concentrationin pure solutions and in some cosmetics, which ranged (9.060-52.524) ppm.

Keywords: 1,4—dioxane, Isopropanol, novel spectrophotometric method.
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INTRODUCTION

1,4—dioxane is a colorless liquid organic compound
with a pleasant smell like a faint smell of diethyl
ether, easily mixed with water (1). 1,4-dioxane is
often called dioxane simply because the isomers 1,2
and 1,3 of dioxane are rare (2). It is used as a
solvent, in textile processing, printing processes, the
preparation of detergents, in products, cosmetics,
additives to processed foods, detergents and
shampoos (3,4). It is a potential carcinogenic
substance to humans (2). Adverse health effects,
resulting from human exposure tol,4—dioxane,
include kidney and liver damage and nose irritation
in case of a short-term exposure.

It is a safe additive in children's cosmetics, if its
rate reaches less than 1.5-12 ppm and 2-23 ppm for
adults formulations (5).

In a survey of 1,4—dioxane in cosmetics, which was
conducted on 81 samples in Taiwan using GC-MS
technique, results showed that seven samples (8.6%)
exceeded the allowable limits set by the Ministry of
Health in China (6). Through a study of blood
samples in male goats observed a significant
decrease in protein levels after exposure for 1,4—
dioxane (7). When it exists in groundwater by
concentrations greater than 60 mg , it leads to toxic
effects on the roots of trees when such groundwater
is used for plants watering (8).

Several methods for estimating 1,4-dioxane were
used such as :gas chromatography (GC) (9), High
Performance Liquid Chromatography [HPLC] (10)
and Gas Chromatography - Mass spectroscopy (GC
/ MS) or High Performance Liquid
Chromatography- Mass spectroscopy [HPLC/MS]
in cosmetics (11).

The literature survey showed no spectrophotometric
method for analysis of 1,4-dioxane either in
cosmetics or others, therefore this study aims to
innovate spectrophotometric method to determine
1,4- dioxane in some cosmetics, which includes
several types of shampoos , conditioners, hair
creams and skin creams prevalent in Iraqi market.

MATERIALS AND METHODS

Chemicals: All of the chemicals used were of
analytical reagent grade. 1,4 dioxane (99%) was
supplied by Sigma, and isopropanol (99%) by
Sharloo.

Apparatus: A UV/Vis  spectrophotometer
(Shimadoz 1700 UV Japan), electronic balance
(Sartorius model AZ-214 Germany), pH- meter
(Inolab Model 7110 Germany) and bath (ultrasound
LDZ 4-2dhu US).

Samples’ Collection: Fifty one (51) commercial
products (shampoos, conditioners, skin creams and
hair creams) from different origins were collected
from the market of Samarra city, Iraq.

Samples’ preparation:

1.Shampoos and conditioners: A 0.05 grams of
each sample was put in Erlenmeyer flask of 100 ml,
add 1 ml of isopropanol and then completed the
volume with distilled water.

2.Creams: The cream product (0.5 g) was
accurately weighed into a 100-ml Erlenmeyer flask,
1 ml of isopropanol was added, heated to 40° C in
ultrasonic bath for 20 minutes, filtrated in a 100 ml
volumetric flask and completed the volume to the
mark with distilled water.

Evaluation of the method:

Standard additions method: Standard additions
method involves adding equal volumes of the same
solution in a set of volumetric flasks of the same
volume . Then , increasing volume of the standard
substance 1,4- dioxane is added to all the volumetric
flasks except the first one which is completed with
distilled water .

After that , the instrument response is measured for
all the diluted solutions at the wavelength 196nm.
The accuracy and precision of the standard additions
method were tested through recovery percentage
Rec% and relative standard deviation RSD% of the
samples. These results were compared with those of
the direct method.

RESULTS AND DISCUSSION

Choosing the optimum solvent: Many solvents
(methanol,  dichloromethane, isonetrile  and
isopropanol) were tested to dissolve the samples.
The best one was isopropanol.

Absorption Spectrum: Absorption spectrum was
studied by conducting a survey of the compound
1,4- dioxane wavelengths from 190 to 400 nm.

It gave the highest peak at a wavelength 196 nm , as
shown in figure (1).
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Figure (1): The absorption spectrum of 1,4- dioxane

Construction of calibration curve: Calibration
curve was constructed for the concentrations chain
(0.2-3.0) ppm. The method linearity lay between 0.4
and 2.5 ppm , correlation coefficient was 1°=0.9996.
The molar absorptivity was 3.789 x 10* L/mol.cm ,
and Sandell index was 0.00236 mg./cm®. The
accuracy and precision of the method was tried , and
it was found that the method was good and accurate
as recovery percentage ranged from 98.163% to
101. 249% and relative standard deviation values
ranged between 0.171% and 0.543% , as shown in
figure (2) and table (1).

272.22
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Figure (2): Calibration curve for 1, 4- Dioxane

Table (1): Accuracy and precession of the method

No. concentration ppm RSD%" Rec%
taken found

1 0.4 0.401 0.352 100.250
2 0.5 0.499 0.183 99.800
3 1 0.982 0.543 98.200
4 1.5 1.519 0.305 101.267
5 2 2.020 0.216 101.000
6 2.5 2.480 0.171 99.200

*n=5

Assay of 1,4-dioxane: The concentration of 1,4-
dioxane was calculated from the straight line

equation obtained from the standard curve
(y=0.4243x-0.1253). Results showed that 1,4-
dioxane was not detected in the samples

(2,4,5,7,9,10,15,16, 22,25, 26, 27,34, 42.46).

The concentration of 1,4-dioxane in the samples
(1,20,21,30,38, 43,44, 47, 50,51) were higher than
the allowable limits, ranged from 24.667 ppm to
52.524 ppm. The rest of the 26 samples of were
within the allowable limit and least concentration
was in sample No. (18) (9.069 ppm).

The acid function (pH) for all samples was also
measured. The percentage for volatile and non-
volatile materials of shampoos, hair conditioners
and fatty substances and thermal stability of creams
were measured too. Results are exhibited in tables
(2 and 3).

It is noticed that hydrogen number (HP) for all
samples was within the allowable limits, according
to Iraqi standard specifications, with the exception
of the sample No. (3), which slightly decreased
below the lowest limit, while the sample (34) was
slightly above the upper limit (14). Standard
allowable rate of acidity ranges from 5 to 9 in
creams (12) and from 2.5 to 6 in hair conditioners
for pH, which is 5-9 in creams, 2.5-6 in hair
conditioners. As for shampoos, it ranges from 4.7
to 7 (14).

The minimum percentage of fat in the creams is
15%, according to the Iraqi standard specifications
(12). As for the volatile and non-volatile materials,
all samples were within the allowable limits, as it
didn't exceed more 95% and 2%, respectively (14).

Table (2): 1, 4- dioxane content, pH and the percentage of fat for creams available in local markets

Samples Dioxane content The percentage
I ppm pH of fats%
1 Arab Girl cream 9.07 7.00 35
2 Ideal Cream - 6.50 46
3 Top Shirley cream 9.06 3.60 25
4 Cinema cream - 7.50 49
5 Fair &Lovely cream - 7.52 17
6 Shirley cream 21.18 7.00 28
7 Flormar cream - 5.00 21
8 Rose cream 16.37 3.61 43
9 Century beauty cream - 7.00 32
10 Waterproof cinema cream - 7.80 33
11 Mekyach cream 9.16 7.40 39
12 Crystal cream 10.95 7.30 26
13 Loreal cream 11.34 2.60 15
14 Cream BB 12.22 6.50 20
15 Pearl cream - 8.50 23
16 Squash Mask Mask - 5.00 16
17 Soft cream 13.167 7.50 15
18 Hand Lifting cream 9.07 7.90 22
19 Paris Cream 10.34 6.98 20
20 Nuday cream 24.67 7.00 25
21 Butter cream Cocoa 36.03 8.15 15
22 Johnson cream - 6.5 20
23 Hair Treatment cream 10.01 3.52 22
24 Imaj cream Hair 14.53 6.66 27
25 Parachute cream Hair - 7.20 19
26 Vatika Hair cream - 4.40 15
27 Pantene cream Hair - 4.64 15

Note: All cream samples were thermal stable
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Table (3):1,4- Dioxane content, pH, volatile and non-volatile materials percentage for shampoos and conditioners

q volatile .

No. Sample Origin Conc. 1,4 — Dioxane pH materials non-:olatlle

ppm % %o
28 Nada Hair Conditioner Iraq 20.51 4.13 95.94 -
29 Dongba Hair Conditioner China 10.01 6.39 89.70 -
30 Keratin Hair Conditioner Brazil 41.58 3.66 69.20 -
31 Acacia Hair Conditioner Iraq 15.66 5.53 55.00 -
32 Amalfi Baby shampoo Spain 17.03 6.46 76.60 2.00
33 Nunu Baby shampoo Saudi 11.16 6.8 76.60 1.00
34 Johnson Baby shampoo UAE - 7.14 84.60 2.00
35 Vatika shampoo UAE 19.81 6.65 54.80 1.90
36 Happy shampoo Turkey 19.52 8.00 76.00 1.30
37 Pert shampoo Saudi 13.68 5.77 55.64 1.50
38 Ipek shampoo Turkey 23.44 5.90 62.19 2.00
39 Dove shampoo Saudi 13.68 6.44 59.48 1.50
40 Sunsilk shampoo Violet Egypt 17.83 5.4 67.80 1.80
41 S“"S‘g‘elff;mpoo Egypt 14.29 5.45 58.98 1.90
42 Fax shampoo Turkey - 6.90 61.21 1.80
43 Honey Natural shampoo Spain 27.30 6.99 70.62 0.40
44 Shampoo Garnier India 50.40 5.26 43.49 0.90
45 Minoxidil shampoo Syria 16.46 6.37 56.70 1.60
46 Head & Shoulders Saudi - 8.00 58.00 -

shampoo
47 Dora- dyed hair Turkey 34.47 6.38 62.40 -
48 Casanova shampoo Saudi 22.02 7.39 76.40 2.00
49 | shampoo oniene Hair Saudi 22.82 6.00 7776 1.90
yed
50 Pagfen.e shampoo Saudi 23.86 6.48 79.00 1.80
gainst loss

51 Hopey Hair gel Turkey 52.52 7.60 47.00 1.90

Note: The standard range allowed in children cosmetics is from 1.5-12ppm and 2-23ppm for adults (1)

In order to evaluate the obtained results , the multi-
solutions standard additions method was applied to
calculate its accuracy and precision for certain
shampoos and creams samples used in this study,
and to measure the absorptivity at 196 nm . Note
that the obtained concentration of the sample is
multiplied to ten times due to the dilution of the

sample solution to 100 ml. Accuracy and precision
for standard additions curves were tested for each
sample through calculating the recovery percentage
REC% (98.161 — 103.370) and relative standard
deviation RSD% (0.023 — 1.387%) for the sample
in comparison with concentration derived from
calibration curve as shown in table (4).

Table (4): Accuracy and precession of standard addition

concentration ppm from concentration ppm from
No. Sample el fom e standard additions method RSD% Rec%
1 Top 0.453 0.455 091 100.44
Shirley

2 Mekyach 0.46 0.44 0.64 103.37
3 Loreal 0.57 0.57 1.38 100.70
4 Dongba 0.50 0.51 1.16 102.11

5 Paris 0.52 0.51 0.02 98.16
6 Acacia 0.78 0.78 0.05 99.27
7 Nunu 0.56 0.57 0.30 102.49
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Comparing of the method: The current method
was compared with many other methods as in table
(5). This comparison shows the current method
preference to other methods through the L.O.D,
L.0.Q and RSD%, and the most great preference. It

is the only spectrophotometric method to determine
1,4-dioxane whether in cosmetics or in others
according to the literatures available in websites or
in libraries.

Table (5): Comparing the current method with other methods

Method At Straight-line equation R’ LS L.0.Q RSD % Reference
ppm ppm ppm
current
0.4-2.5 y =0.4243x - 0.1253 0.9996 0.004 0.0132 0.171-0.543

method
GC 10-500 - - - - 2.7-4.8 17
GC-Mass - y = 0.8328x + 0.0057 0.9944 1.600 - 7.5% 16
GC-Mass 0.1-100 - - 0.100 - - 11
GC 1- 250 y=5046.9x - 1.87¢™ 0.9998 - - 0.06,2.5% 9
HPLC - - - 6.500 - - 10
GC-Mass 3-150 - 0.995 0.06-0.51 - 3% 15
CONCLUSION 8. Heather S. (2013). 1,4-dioxane and the

The method that was used is an easy and
economical way to estimate 1,4- dioxanein
cosmetics and features accurately and precession,
where the value of the relative standard deviation
were RSD% between (0.543% 0.171 -%) and
recovery percentage Rec% between (98-101)% and
the limit of detection (LOD) and limit of
Quantification (LOQ) for the method were good
compared to other approved methods where their
values are (0.004, 0.0132)ppm respectively.

The method can be used to estimate 1.4 Dioxane in
the routine works and in quality control laboratories
in factories of cosmetics.
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ABSTRACT

Tooth decay and malnutrition are public health issues, especially among socioeconomically disadvantaged groups,
as orphans. The aim of this study was to assess the nutritional status of orphans and its impact on the dental health.
Five-hundred (500) children aged 6-12 years old, 254 males and 246 females, comprised of institutionalized, non-
institutionalized orphans and controls were participated in this study. Nutritional status was assessed by body mass
index (BMI) according to criteria of WHO, 2007). Diagnosis and recording of dental caries were done according to
criteria of WHO, 1987). Institutionalized orphans were found with low mean BMI, significantly differed from non-
institutionalized orphans and highly significant compared with controls, while the non-institutionalized orphans
were significantly differed from controls. The non-institutionalized orphans were in higher mean rank of dmfs
significantly than both institutionalized orphans and controls, and higher significant increased DMFS than
controls. According to BMI indicators of both orphan groups, it was found that thinness groups were associated
with high caries experience, especially significant regarding ds, dmfs and MS means rank among non-
institutionalized orphans. The obtained results concluded that nutritional status is a relative factor that may affect
the dental health of children, and that non-institutionalized orphans were in higher caries experience than
institutionalized orphans and controls. Thus, more attention and care are needed through dental care and
educational programs.

Keywords: orphanage, body mass index (BMI), nutrition, DMFS/dmfs (decay, missing, filling surface)
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INTRODUCTION

An orphan is a child who has lost either one or both
of parents due to death, abandonment or neglecting
(1). Orphans are considered as socially
disadvantaged groups (2). In Iraq, orphans are
almost 4.5 millions due to violence and
displacement happened after year 2003, and
unfortunately, they are increasing every day (3).
Orphans are either living with a family member or
residing in orphanage (4).

Dental caries is a serious public health issue,
especially among young children and adolescents
causing pain, and if untreated may lead to tooth loss
and costly management (5, 6), which in turn may
cause malnutrition and other health problems (7, 8).
Several Iraqi studies had reported that nutritional
status may affect the dental health among children
of different age groups and geographical locations
(9-18).

The present study was carried out in Baghdad city
as no previous study was found to describe the
dental caries in relation to nutritional status of
orphans living under institutionalized care compared
to non-institutionalized orphans.

PATIENTS AND METHODS

The sample size comprised of 500 children aged 6
to 12 years, included institutionalized orphans (123
children; 57 girls and 66 boys), represented the first
study group, non-institutionalized orphans living
with their relatives, matching with age and gender
with the institutionalized ones; (127 children; 66
girls and 61 boys) represented the second study
group, and children matching with age and gender,
living with their parents, examined in schools of
same geographic area (250 children; 123 girls and
127 boys) represented the control group. Permission
was obtained from the Ministry of Labor and Social
Affairs and Baghdad educational institutions in
order to meet subjects with no obligation. The
purpose of the study was explained to the
institutions and schools’ authorities to ensure full
cooperation, also special consents were distributed
to parents to obtain permission for including their
children in the study. Children without permission
from their parents, with serious systemic diseases,
wearing orthodontic appliances, and/or
uncooperative were not examined.

Body Mass Index (BMI) reflected the nutritional
status of the sample. It is a number calculated from
child's weight and height named as anthropometric
measurement (19). The heights of the participants
were measured in centimeters, using an ordinary
measuring tape installed vertically, while weights
were assessed in kilograms using a mechanical
scale. The BMI was calculated as the ratio of the
subject's body weights (in kg) to the square of their
heights (in meters), following the below formula:

Bodyweight / (Height) >=BMI (kg)/m’

BMI-for-age should be presented in Z-scores based
on the WHO 2007 Growth Reference (GR) for
children aged 5-19 years. Categories were defined:
Severe thinness (BMI <-3SD), thinness (BMI> -3
SD&< -2 SD), acceptable weight (normal)

(BMI-2SD to +1SD), overweight (BMI>+1SD &
<+2 SD) obesity (BM >+2SD) (20).

Oral Examination was performed by a single
examiner using mouth mirror and dental explorer
for each child, caries experience was recorded
according to WHO (1987) (21), decayed, missing,
filled surfaces index (dmfs for primary and DMFS
for permanent teeth). Statistical analyses were
computer assisted using SPSS version 23 (Statistical
Package for Social Sciences).The statistical tests
used are: independent samples t-test, ANOVA,
Bonferonni t-test, Kruskal-Wallis test and Mann-
Whitney test. P-values less than 0.05 were
considered as statistically significant and P values
that less than 0.001 were regarded as highly
significant.

RESULTS

The majority of children were distributed according
to the BMI under the category of acceptable weight.
The mean+SE values of BMI for institutionalized
orphans (-0.45+0.088) were significantly lower than
non-institutionalized orphans (-0.03+0.11, p=0.037)
and more significant lower than control
(+0.41+0.093, p<0.001), while the mean+SE values
of BMI for non-institutionalized orphans were
significantly lower compared to control with
p=0.007 (table 1).

Table (2) illustrates high significant differences
regarding decayed surface (ds) among the groups, as
the mean rank value of ds was significantly lower
among the institutionalized orphans (213.2)
compared to each of non-institutionalized orphans
(276, p<0.001) and controls (255.9, p=0.003).
However, no significant difference between non-
institutionalized orphans and controls was observed.
Considering missing surface (ms), there was no
significant difference in mean rank among the three
groups. Significant differences regarding filled
surface (fs) among the groups (p=0.015) were
found, with mean rank value of fs significantly
higher among institutionalized orphans (269.8)
compared to controls (240.1, p=0.004) and higher
but without significant difference to non-
institutionalized orphans (252.3). Higher mean rank
value of fs was found among non-institutionalized
orphans compared to controls, also without
significant difference. Highly significant difference
for dmfs among the groups (p<0.001). The non-
institutionalized orphans were with dmfs mean rank
(287.3) significantly higher compared to both
institutionalized orphans (221.8, p<0.001) and
controls (245.9, p=0.006), however there was no
significant difference in mean rank dmfs between
institutionalized orphans and controls.
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Table (1): Difference in BMI for age Z score categories (mean+ SE) among the groups

Institutionalized Non-institutionalized Controls
Orphans Orphans >
BMI for age Z Mean+ SE Mean+ SE Mean+ SE
score <0.001**
-0.45+0.088%* -0.03+0.11* 0.41+0.093

* Significant P<0.05, ** Highly Significant P<0.001

Table (2): The difference in mean rank of caries experience ds, ms, fs and dmfs among the groups

Institutionalized Non-institutionalized Controls
Parameter Orphans Orphans P
Mean Rank Mean Rank Mean Rank
ds 213.2 276%* 255.9* <0.001**
ms 243.8 259.2 2494 0.3[NS]
fs 269.8" 252.3 240.1 0.015*
dmfs 221.8 287.3%* 2459 <0.001**

* Significant P<0.05, ** Highly Significant p<0.001

Table (3) showed the caries reflected by surface for
permanent teeth among the three groups, the non-
institutionalized orphans had mean rank value of
Decayed Surface (DS) fraction (294.7) highly
significant elevated compared to both of
institutionalized orphans (234.4) and controls (236)
with p<0.001 for both, while there was no
significant difference between institutionalized
orphans and controls. Results showed that there was
no significant difference among the groups in regard
to Missing Surface (MS).For Filled Surface (FS)
fraction, the mean rank value for institutionalized
orphans was (286.1) highly significant increased
compared to both non-institutionalized orphans
(233.6) and controls (241.6) with p<0.001 for both.
However; there was no significant difference
between non-institutionalized orphans and controls.
The results showed no significant difference in
DMFS mean rank value between institutionalized
orphans (256.5) and each of non-institutionalized
orphans (288.5), and controls (228.2). However, the
DMFS mean rank value for non-institutionalized
orphans was highly significant increased compared
to controls with p<0.001.

Table (4) demonstrates caries experience by surface
in primary dentition according to BMI grades, the
thinness group among institutionalized had high ds
mean rank value with non significant positive linear
correlation, however significant high mean rank was
found among thinness group of non-institutionalized
orphans (84.3, p=0.02), with significant negative
correlation (r=-0.262; p=0.003). There was non
significant negative linear correlation for ms mean
rank among BMI groups of both institutionalized
and non-institutionalized orphans. For the fs mean
rank between BMI groups, there was no significant
linear correlation: negative for institutionalized
orphans, while positive for non-institutionalized
orphans. The dmfs mean rank value, showed non-
significant negative correlation among BMI groups
of institutionalized orphans, while among thinness
group of non-institutionalized orphans, significant
high value (80.6, p=0.011) with significant negative
correlation with BMI (r=-0.226; p=0.011) was
found.

According to BMI grades, caries reflected by
surfaice DMFS for permanent teeth, for
institutionalized orphans, there was high mean rank
DS in thinness group, with significant negative
linear correlation (r=-0.183, p=0.043), while
acceptable weight group of non-institutionalized
orphans was with high mean rank DS with non-
significant negative linear correlation, as seen in
table (5). In regard the MS mean rank, the
acceptable weight among institutionalized orphans
had high value with non-significant positive linear
correlation with BMI, whereas the thinness group
among non-institutionalized orphans had significant
high value (70.9, p=0.04) with non-significant
negative linear correlation with BMI. In each of
institutionalized and non-institutionalized orphans,
there was non-significant positive linear correlation
for FS among BMI grades. The thinness group of
each the institutionalized and non-institutionalized
orphans was with high non-significant DMFS mean
rank value with non-significant negative linear
correlation with BMI.
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Table (3): The differences in mean rank of caries experience DS, MS, FS and DMFS among the groups

Institutionalized Non-institutionalized Controls
Parameter Orphans Orphans P
Mean Rank Mean Rank Mean Rank
DS 234 4% 294 7% 236 <0.001**
MS 250 251.9 250 0.75[NS]
FS 286.1%* 233.6 241.6 <0.001**
DMFS 256.5 288.5%* 228.2 <0.001**

* Significant P<0.05, ** Highly Significant P<0.001

Table (4): caries experience ds, ms, fs and dmfs (mean rank) of institutionalized and non-institutionalized orphans by

The present study was conducted to reveal the
dental health in relation to nutritional status, among
institutionalized and non-institutionalized orphans
because orphans represent a high risk group of
disadvantaged children as they lack basic
information, motivation, and supervision provided
by parents, especially in the early stages of their
lives. Moreover, they may be neglected or abused in
the latter half of childhood by relatives and/or
society (22). Therefore, the comparison with the
general population cannot be justified.

Several Studies revealed that the dental health of
institutionalized orphans could be different from
other population groups (23-30).

The comparison of malnutrition of the present study
with other studies is difficult because of using
different criteria in classification of malnutrition;
moreover, there is no study about the nutritional

compare with its results. The means of BMI-age of
each institutionalized and non-institutionalized
orphans were lower than that estimated by (31), for
the age 7-12 years, but the mean BMI-age for
controls in the present study at the same age range
was comparable to what estimated by (31).
However, high percentage of children in the three
groups had acceptable weight especially the
institutionalized orphans, and this finding comes in
accordance with Al-Ani (17) for age 12 and Ahmed
(31) for the age group 7-12 years. This is an
indication of improvement in the nutritional status
among Iraqi children in the current years.

In regard to ds mean rank, institutionalized orphans
were more significant lower than controls in
accordance to studies of (23) for age 4 and 5, (24),
(29) and (30), and non-institutionalized orphans
(with no significance difference between them).
Institutionalized orphans had less DS than controls

BMI
Institutionalized Orphans Non institutionalized Orphans
ds ms fs dmfs ds ms fs dmfs
BMI groups Mean Mean Mean Mean Mean Mean Mean Mean
rank rank rank rank rank rank rank rank
Thinness 65 66.5 46.5 55.7 84.3 79.1 53.5 80.6
Acceptable 61.8 61.8 62.8 62.3 64.2 63.4 65.2 64.7
Overweight / - - - - 28 54.5 53.5 20,5
obese
. 0.81 0.52 0.15 0.64 % 0.11 0.24 N
Difference [NS] [NS] [NS] [NS] 0.02 [NS] [NS] 0.011
r=0.01
Can r=-0.122, r=-0.055, r=-0.082, _ r=-0.149, r=0.115, _
rp p&).s9]2 p=0.18 p=0.54 p=037 11;_:3)620632; p=0.09 p=0.2 ;_:(? '51216,;
[NS] [NS] [NS] ’ [NS] [NS] ’
* Significant P<0.05
Table (5): caries experience DS, MS, FS and DMFS (mean rank) of institutionalized and non-institutionalized orphans by
BMI
Institutionalized Orphans Non institutionalized Orphans
DS MS FS DMFS DS MS FS DMFS
BMI sroups Mean Mean Mean Mean Mean Mean Mean Mean
group rank rank rank rank rank rank rank rank
Thinness 79.6 61.5 57 77.9 61.3 70.9 66.7 69.2
Acceptable 61.1 62 62.3 61.2 64.8 63.6 63.4 63.6
Overneight/ : - - - 513 63 726 64.3
ese
0.82 0.46
. 0.16 0.66 0.24 0.69 % 0.91
Difference [NS] [NS] [NS] [NS] [NS] 0.04 [NS] [NS]
r=-0.183, r=0.153, r=0.043, r=-0.147, r=-0.055, r=-0.065, r=0.124, r=-0.025,
T, p p=0.043* p=0.09 p=0.63 p=0.1 p=0.54 p=0.47 p=0.17 p=0.78
[NS] [NS] [NS] [NS] [NS] [NS] [NS]
*Significant P<0.05
DISCUSSION status in relation to the dental health of orphans to
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with no significant difference between them, in
contrast to Ahmed (24), but the non-institutionalized
orphans were significantly higher than the two
groups. The lower caries levels seen among
institutionalized orphans is in agreement with Al-
Malik_and Holt (23), who explained that it may be
partly attributable to the effectiveness of scheduled
dietary control and regular oral hygiene measures.
The thinness group of institutionalized orphans was
found with high ds mean rank compared to
acceptable weight. The same was found among non-
institutionalized orphans, but with significant
difference, with the lowest value associated with
overweight/obese group. This can be explained by
multiple reasons as lack of dental awareness, poor
access to dental care, or delay exfoliation pattern of
primary teeth among malnourished children (32),
which lead to increase caries experience in primary
teeth in comparison to their acceptable counterpart
children, and lack of balanced diet, as defective or
lower nutrient intake among malnourished children,
increases caries susceptibility through changing in
tooth formation (13, 33).

Caries experience for permanent dentitions was
found high among thinness group compared to
acceptable weight group of institutionalized orphans
with significant weak inverse relation to BMI,
because most of them related to low economically
background, thus making them at high risk for
dental caries (34). Whereas among the non-
institutionalized orphans, DS was found high among
acceptable weight group more than the thinness and
overweight/obese group, which represent the lowest
with no significant difference among BMI groups.
The lower DS among thinness children may be due
to delay eruption of permanent teeth (35). Whereas
low caries in overweight/obese may be due to high
intake of foods of caries-protective properties as
high-fat products (36). As some had received
donations, or may be the time for being orphan
affects this because of neglecting.

Among institutionalized orphans, the fs/FS in both
primary and permanent dentition were the major
component of dmfs/DMFS, then ms/MS ranked
second, which mean that treatment was directed
toward restoration more than extraction of teeth due
to presence of dental clinic with sufficient supply
and instruments in each orphanage, this in contrast
to the study of (24) may be because of sanction at
that time affecting dental services and supplies, or
due to lack of satisfactory oral hygiene practices and
dental services as shown in other studies of different
countries (26-28, 30). Moreover, the orphanage
staffs and caregivers were in need for continuous
oral health education to raise their dental
knowledge.

The non-institutionalized orphans, the ds/DS in both
primary and permanent dentition were the major
component of dmfs/DMFS, which mean that
minimum dental services those children had.
Secondly ranked, ms/MS, which indicated that if
treatment was present, it was directed toward
extraction rather than preserving deciduous and
permanent teeth. The cause may be due to most of
them avoid dental visits because of barriers imposed
by expensive dental services, fear, or concern about
being judged by dentists for their poor oral
condition. Moreover, a lot of them had untreated
decay as they eligible for public dental care (37) and
social welfare, compared to institutionalized

orphans who had specific dental clinic offered free
dental services for them.

The control children resembled non-institutionalized
orphans regarding dmfs components ranking, but
different record was found for permanent dentition:
the MS was the major component of DMFS,
followed by FS and DS was the last. This may be
explained by low dental knowledge about teeth
importance among parents and seeking treatment in
case of pain only.

These results reflected the need for regular dental
preventive and care programs to prevent initiation
and progression of dental caries and preserve teeth.
Moreover, there is a need for continuous oral health
educational programs which must be enhanced
through schools and public health centers.
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ABSTRACT

Clicking is a common complain of patients suffering from Temporomandibular Joint Disorders TMD. It is
considered the early sign of internal derangement. The aim of the study was to evaluate the osseous changes
(flattening, osteophytes, Ely’s cysts and surface irregularity) in patients categorized as group II (who have
reproducible click on excursion with either opening or closing click) according to Research Diagnostic Criteria
(RDC) by using Cone Beam Computed Tomography (CBCT).

Ninty- one (91) Iraqi participants (46 study, 45 control) were enrolled in this study. Those with internal
derangement were included in the study and were examined according to Research Diagnostic Criteria (RDC) for
TMDs group II disc displacements, the control group were patients taking radiographs for other purposes like
implants, orthodontic treatments or surgery. Then osseous abnormalities were assessed using CBCT.

There were statistically significant difference between the joints osseous changes of the TMD and non-TMD
groups (P<0.05). The most frequent change observed was surface irregularity (73%) followed by flattening (61%)
of the condyles, osteophytes were observed in (50%) and the Ely’s cyst was found in (20%).

The study demonstrated that osseous changes of the condyles of TMJs with group II disc displacement were higher
than the changes in the non-TMD group. CBCT is the imaging modality of choice for diagnosis of TMD and
helpful in categorizing patients with TMD.

Keywords: Computed Tomography, Temporomandibular Disorder, Flattening, Osteophytes, Ely’s cyst
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INTRODUCTION

Temporomandibular joint TMJ is a fascinating,
complex and unique joint among other joints of
human body. The condyle rotates within the glenoid
fossa and translates anteriorly along the articular
eminence which gives maximal incisal opening of
the mandible. Because of these properties, the TMJ
is described as "ginglymodiarthroidial" joint (1,2).
Temporomandibular  Disorders (TMD) is a
communal term which embraces a number of
clinical problems involving masticatory
musculature, osseous and ligamentous elements of
TMIJ, characterized by pain, headache, mouth
opening limitation, locking of the joint, clicking and
crepitation. These clinical signs and symptoms are
transitory in most conditions and therefore treatment
is not urged. Still in about 5% of cases, these
disorders can cause powerful pain and osseous
degeneration which explains the need for accurate
diagnosis earlier than outset of progressive
degenerative changes (3-5).

A variety of radiographically visible morphological
changes of the mandibular condyle have shown to
occur in patients with TMD. A close relationship
have been reported between TMJ Internal
Derangement (ID) and osseous changes of the
condyle such as flattening, osteophytes, surface
irregularities and subcortical cysts (6,7).

Cone Beam Computed Tomography (CBCT)
provides multiplanar and three dimensional 3D
images and considerably lower radiation dose and
quick scan, compared with multislice computed
tomography (CT). CBCT allows accurate analysis
of TMJ morphology without superimposition and
distortion because of its capability to produce (1:1)
reconstructed image (8,9).

The main objective in this study was to evaluate the
osseous changes of the TMJ in a sample of Iraqi
patients with TMD considered group II according to
Research Diagnostic Criteria RDC using CBCT (4).

PATIENTS AND METHODS

The study design: A prospective study was
performed on total subject of (91) Iraqi participants
who were (18) years and above in age, they were
referred to the Specialized Health Center in Al-
Sadder city in Baghdad/ Iraq for Cone Beam
Computed Tomography (CBCT) imaging, from
December 2015 till July 2016. All subjects were
informed well about the study and were signed a
written consent form.

Study group composed of (46) patients, they were
(31) female and (15) male. The diagnosis of this
group is based on the clinical features of internal
derangement and categorized as group II according
to RDC.

The control group composed of (45) non-TMD
patients, they have attended the clinic seeking
CBCT imaging for purposes other than TMD like
implants, orthodontic treatment or surgery. They

had no pain, limitation of movement or impaired
function of their TMJ, and no joint sounds. Patients
have developmental defects, fractured condyle or
previous surgical treatments were excluded.
Evaluation was done using Kodak 9500 3D
system machine for TMD patients and compared
with the non-TMD patients records, with parameters
of CBCT device were 90 kV, 10 mA, exposure time
10.80 seconds and resolution of 300 voxel. The
patient was  prepared according to the
manufacturer's recommendations of the CBCT
machine.

The right and left condyle was examined from the
medial pole to the lateral pole of each joint and this
was done in three planes the coronal, the sagittal and
the axial looking for the following osseous changes
in the head of the condyle: flattening: loss of the
smooth convexity of the head of the condyles
(figure 1), osteophyte: marginal local outgrowth of
bone raised from a mineralized joint surface (figure
2), Ely’s cyst or subcortical cyst: rounded
radiolucency that located below the cortical plate or
appear deep in trabecular area (figure 3) condylar
surface irregularity: any irregularity in the surface
of the condyle were examined thoroughly in
coronal, sagittal and axial views (figure 4).

Figure (1): Flattening shown on CBCT (arrow);
coronal view

Figure (2): Osteophyte shown on CBCT (arrow);
coronal view
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Figure (3): Ely’s cyst shown on CBCT(arrow); coronal view

A B

Figure (4): condylar surface irregularity shown on CBCT (arrows); A: coronal view, B: axial view

Statistical Analysis: Data were transformed into also there was no significant association between
statistical package for social sciences version 22 gender and TMD status (P>0.05) (table 1).

(SPSS  v.22).Chi-square test for independence

variables, t-test for two independent samples.

Findings with P value less than 0.05 were Table (1): Age and gender distribution in TMD and non-TMD groups
considered significant.

Study Group
variables Categories VD) Non=IMD) P value
N=46 100% N=45 100%
RESULTS Gend Male 15 32.6% 21 46.1% 0170
ender Female 31 67.4% 24 53.3% :
This study was done on a total of (91) participants Age (¥) Meanz SD 3484130 3412153 0.834

(182 joints). The subjects were selected as group 11 N Total

according to the RDC for TMDs. They were

classified into TMD (46 subjects) as study group Assessment of the CBCT of joints of TMD patients
and non-TMDs (45 subjects) as control group. The and non-TMD patients showed a statistically

mean age of the case group was (34.8+13.0) years significant difference between all the osseous
while the mean age of the control group was changes of the condyles of TMJ in the group II disc
(34.1£15.3) years. The study samples were (15) displacement and the changes of the TMJ in the
males (32.6%) and (31) females (67.4%) while non-TMD group (P<0.05).

control group contained (2,1) males (4.6'7.%) and The most frequent change observed was irregularity
(24) females (53.3%). Age did not vary significantly of the condyle seen in (64) joints (73%), while it
in its mean between the two study groups (P>0.05), was seen in (20) joints (22%) of non-TMD group.
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Flattening of articular surface was observed in (53)
joints (61%) in TMD group and was in (27) joints
(30%) of non-TMD group. Osteophytes were
observed in (44) joints (50%) in TMD group, and

found in (8) joints (9%) in non-TMD group. The
Ely’s cyst was found in (17) joints (20%) in TMD
group, and in (0) joints (0%) in non-TMD group
(table 2).

Table (2): Comparison between TMD joints and non-TMD joints regarding the osseous changes

Variables TMD joints Non-TMD joints P value
87 joints 90 joints
Surface Irregularity 64 (73%) 20 (22%) <0.001
Flattening 53 (61%) 27 (30%) <0.001
Osteophyte 44 (50%) 8 (9%) <0.001
Ely’s cyst 17 (20%) 0 (0%) <0.001
DISCUSSION Flattening is the result of change in the shape of the

The anatomical and functional properties of the
TMJ make it unique and complicated among the
human body joints. The structure of the TMIJ is
adapted by the condylar remodeling which is a
physiologic action to maintain the function of the
joint. It is established on an interaction between the
mechanical forces beard by the TMJ and the
adaptive quantities of the condyle. The elements of
the TMJ keep their extent for remodeling after
ceasing of growth and keep changing their structure
and morphology. The irregularities in the
mandibular condylar morphology increased with
age. Older age patients are set to have more
common and severe bone changes than younger age
patients (4, 10, 11).

In this study, it was found that no significant
difference in age and gender between study and
control group, so we eliminated the effects of these
two possible factors on the results of our study.
According to Campos et al. (12) the degenerative
bone changes are more likely to appear on the
condyle rather than the articular eminence. Also
Hintze et al. (13) found high predominance of
condylar bony changes in cases with internal
derangements.

The degenerative bony changes which were
assessed in this study were flattening, osteophyte,
Ely’s cyst (or subcortical cyst), irregularity of the
condylar surface. According to Campos et al. (12)
and Nah (4), the structural bony changes in internal
derangement are identified by the development of
osteophytes, subchondral cysts and irregularity or
erosion of the condylar surface. These degenerative
bony changes are represented as radiographic
findings of osteoarthritis.

On comparing the joints of TMD and non- TMD
group in this study, surface irregularity and
flattening of the articular surface were the
predominant findings with very high significant
difference between the two groups (P<0.001).
Surface irregularity represent the initial stage of
degenerative changes, which means the TMIJ is
sensitive and may have surface bony changes and
also lead to changing on occlusion (5).

condyle and articular eminence due to excessive
forces, this is a physiologic process which is called
remodeling that is essential to normal functional
requirements (14). The osteophytes also had very
high significant difference between TMD and non-
TMD group. These results support the findings
reported by Nah (15). Osteophytes develop in the
progressive stage of degenerative changes in an
attempt of the joint to adapt itself to do repairing
and improve the overload of the occlusal forces,
osteophytes mean an area of new formed cartilage
%).

In internal derangement, the TMJ may be
asymptomatic but has arthritic changes which
observed on radiograph, radio graphical findings
representing degenerative disease may include the
existence of Ely’s cyst (15-17). TMJ remodeling
and adaptation is often recognized even in the
absence of symptoms and is treated as abnormal
only when lead to signs and symptoms of pain or
dysfunction, that explains the existence of bone
changes in non-TMD patients (11, 14).

CONCLUSION

Age and gender factors had no effect on the osseous
changes findings between TMD and non-TMD
group. Group II disc displacement demonstrates
higher osseous changes than in the non-TMD group.
Surface irregularity followed by flattening were the
most predominant osseous changes of the condyle
that were found in this study. CBCT is the imaging
modality of choice for diagnosis of TMD and it is
helpful in categorizing patients with TMD.
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ABSTRACT

Prediabetes, as hyperglycemia in between health and diabetes is relatively a new concept that derives its
importance from the potential medical burden originating from development to frank diabetes. The accumulative
effects that start on the microstructure of circulatory and nervous systems with no clear safe margin for plasma
glucose make the search for the early changes in this intermediate zone worthy.

Interleukin 6 (IL-6) and Tumor Necrosis Factor-alpha (TNF-o) draw attention as both acute phase response
markers and key cytokines in gingivitis, periodontitis and diabetes. Aims of the study was to evaluate of oral
health status in prediabetes and its correlation with salivary IL-6 and TNF-a.

Seventy two (72) subjects were divided equally into 2 groups of 36, into: case group if Fasting Plasma Glucose
(FPG) =100-125mg/dl and control group if FPG<100mg/dl.

Oral health status was evaluated as Plaque index (PI), gingival index (GI) and Decay (D) missing (M) filled (F)
tooth index (DMFT).

Prediabetes group expressed significantly higher PI, GI, D, M, DMFT, IL-6 and TNF-a.PI and GI showed positive
correlation with IL-6 and TNF-a in both groups.

It can be concluded that oral health is negatively affected in prediabetes; an effect that could be mediated by il6
and TNF.

Keywords: Interleukin-6, Oral health status, Prediabetes, Tumor Necrosis Factor-alpha.
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INTRODUCTION

About six decades ago, the term "prediabetes" was
firstly introduced in the medical literatures, pointing
to a totally different concept, when it was mentioned
by Jackson (1) in 1952 in the British medical journal
to describe women who delivered high weight
births. On the succeeding years and after many
debates and revisions, the most acceptable and
representative apprehension is that prediabetes is
defective glucose metabolism profile that can be
recognized as either impaired fasting glucose (IFG)
and/or impaired glucose tolerance (IGT) and/or
impaired glycated hemoglobin Alc (HbAlc) (2,3).
Many attributes can describe and evaluate oral
health status, among which plaque index (PI),
gingival index (GI) and decay missing filled tooth
index (DMFT) were frequently employed in several
very recent studies reflecting their validity,
reliability and materiality (4,5).

The association between overt diabetes and
disintegrated oral health is so intimate to the degree
that periodontal and gingival problems were
considered as the sixth complication of diabetes, and
considering the relationship between them as
bidirectional (6,7).

The spectrum of diabetes complications including
its effect on the oral health is possibly initiated well
before frank diabetes is diagnosed, in other words
when the subject is "prediabetic", which is the main
question of this study.

Oral health problems due to hyperglycemia are
basically of immuno-inflamatory background (8),
interleukin-6 and tumor necrosis factor-alpha are
both an acute phase response proteins and
immunological key cytokines that are involved in
both diabetes and oral diseases, a situation that
makes it very reasonable to investigate their salivary
levels (9,10). In a case control research design, this
study evaluate the levels of those salivary
biomarkers as well as the oral health status to find
out the possible correlation.

SUBJECTS AND METHODS

The sample: Seventy two (72) Subjects who
attended primary health care centers in Baghdad
/Iraq between February and May 2016 were
recruited for this study. Participation consent for all
subjects was signed by patients themselves after
being given a brief notes about the study.

They were divided into 2 groups:-

Study group: 36 prediabetic subjects of both gender
(21 males and 15 females), 18 years and older with
no signs, symptoms and negative history of any

systemic disease. Prediabetes were identified as IFG
Fasting blood glucose =100-125 mg/dl (2).

Control group: 36 healthy subjects with normal
fasting Glucose level, which is below 100 mg/dl.
Gender and age matching with study group was
performed in the section of candidates of this group.
PI, GI and DMFT were assessed , the subject were
asked to passively spit their saliva in a graduated
plastic tube for 5 mins. to estimate the salivary flow
rate (SFR) and for later immunological analysis of
the biomarkers. Salivary levels of IL-6 and TNF-a
were measured using enzyme linked
Immunosorbent assay (ELISA) human kit specified
for each one. Analysis was conducted according to
the Manufacture's instruction.

Statistical analysis: Data were analyzed using
SPSS (statistical package of social science) software
version 22. Independent sample t test was performed
to compare between case group and control group
regarding all the parameters.

Pearson correlation coefficient was utilized to
inspect any possible correlation between the
variables in both case and control groups.

RESULTS
Parameters comparison

Prediabetes group subjects when compared to the
control group showed significantly higher (P value
<0.05) P1, GI, D, M, DMFT, IL6 and TNF-a.

While F and SFR where significantly higher (P
value <0.05) in control group subjects as shown in
table (1) and figure (1).

Table (1): Parameters comparison between case and
control groups

Control Case

Parameters N=36 N=36 T- test | P Value

PI 1.37 1.84 -3.11 0.003*

GI 1.13 1.76 -4.28 0.000**

D 2.56 4.86 -4.41 0.000**

M 2.53 5.36 -3.79 0.000**

F 4.42 2.44 3.26 0.002*

DM FT 9.5 12.67 -3.53 0.001*

SFR 0.36 026 | 326 | 0.002*
(ml/min)

IL-6 1.68 2.7 -8.59 0.000%**
(pg/ml)

TNF-o 11.53 15.96 -3.42 0.001*
(pg/ml)

*=gignificant (p value <0.05) ,
** =highly significant (p value<0.01)
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Figure 1: Parameters comparison
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Figure (1): Parameters comparison

Correlation between oral health measures and
IL-6 and TNF-a

PI and GI showed positive correlation with IL-6 and
TNF-o in both case and control group as shown in
table (2).

Table (2): Correlation between PI, GI and IL-6, TNF-a

N 1L-6 TNF-o.
r=0.707%* r=0.734%%*
Case 36
P=0.000 P=0.000
PI Control | 36 r=0.771%* r=0.766**
P=0.000 P=0.000
r=0.550%%* r=0.477%*
Case 36
P=10.001 P=0.003
Gl Control | 36 r=0.811%%* r=0.738%*
P=0.000 P=0.000

** =highly significant (p value<0.01)

DISCUSSION

Elevated PI, GI, D and M indices in prediabetes
control can be translated into that gingival and
periodontal health is largely compromised in
relation to glycemic control, a claim that is
supported by many researches like Javed er al
(11,12), Pischon et al. (13) and Rafatjou et al. (14).
The drop or decline in the oral health status (as
measured by the specified indices in our study) in
case group can be attributed to the pathophysiology
of prediabetes that greatly resembling that of type 2
diabetes but of less severity (15,16).

In prediabetes either insulin insufficient production
or insulin resistance occur, this will lead to a state of
prolonged elevated plasma glucose level above the
normal values in accompany with the shortage in the

intracellular glucose levels due to the failure of
glucose transportation.

This will make the cells to look for another
available source of energy rather than glucose,
which are proteins and lipids that will undergo a
non-enzymatic glycation and oxidation that will
provide the required energy but this process has a
drawback that is the formation of what is called
Advanced Glycation End products AGE that will be
accumulated in plasma and tissues (17).

Cell surface binding site or receptor for AGE is
called RAGE, which is present on many cells like
mononuclear  phagocyte,  endothelial  cells,
fibroblast, lymphocyte and smooth muscle cells, the
AGE_RAGE binding will induce an oxidant stress
that will exaggerate the chronic inflammatory and
immune responses to the periodontal pathogenic
bacteria and upregulate the secretion of many
inflammatory markers like TNF and IL-6 which are
recognized as major cause of tissue destruction (18).
AGE also may effect on wound healing potential of
cells and bone repair capacity by reducing gene
expression of collagen production and osteoblast
differentiation, decreasing extracellular matrix
production and inhibiting its growth factors,
inducing apoptosis in fibroblast and osteoblasts
(19).

The decrease in SFR which is also mentioned by
Javed et al. (20) may have an important role in
magnifying the destruction in in the dental hard and
soft tissues. This can be explained by defects in
many protective function performed by saliva like
cleaning, buffering, remineralization and even
antibodies against pathological oral bacteria. As a
result, augmented pathological attack will face a
compromised defense system, which is translated by
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increased decayed and missed teeth in case group
(21,22).

This study showed a significant elevation in the
levels of salivary IL-6 and TNF-a in case group than
in control group. These results were in agreement
with Player et. al. (23), Javed et al. (20) and Lin et
al. (24).

The elevation in the salivary levels of the two
markers was attributed to the low grade systemic
inflammation accompanied the obesity that
characterized the case group that would cause
increased production of the two markers from the
adipocyte or other cells (25).

PI and GI correlations

In this study, PI and GI showed a significant
correlation with the level of both IL-6 and TNF-a in
case and control group.

Bacterially driven inflammatory response that begin
at gingival crevice and advanced towards the
periodontal ligaments that lead to deterioration in
periodontium and finally bone loss due to the
augmented immunoinflammatory body response to
the specific bacterial insults is a brief summary for
most common oral diseases which are periodontitis
and gingivitis (26).

IL-6 and TNF-a play a key role in these above
mentioned events among many other cytokines as
they were detected in higher concentrations and
percentages in gingival crevicular fluid, saliva,
fibroblasts, endothelial cells and Polymorphonuclear
leukocytes (PMNL) in periodontitis and gingivitis
when compared with healthy controls (27).

[1-6 and TNF were reported to contribute in bone
and connective tissue degradation via matrix
metalloproteinase (MMP) and osteoclasts activation
and amplification of inflammatory cascade.

TNF is one of the primary cytokines detected in
response to periodontal bacterial response and it was
reported that it is secreted from adipocytes in obese
people leading to its higher concentrations
systemically and these elevated levels may be a
predisposing factor that increase the risk for insulin
resistance (28), so it is not surprising to find higher
levels of these tow markers in our case group when
compared with control group.

CONCLUSION

Oral health is negatively affected in prediabetes; an
effect that could be mediated by 11-6 and TNF-a as
elevated salivary concentrations were noticed.
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ABSTRACT

Self-compacting concrete (SCC) is a new and an emerging technology in the construction industry. SCC is highly
workable concrete that can flow through congested reinforced structural elements under its own weight without the
need for vibration, and adequately fill voids without segregation or excessive bleeding. This type of concrete must
have excellent flow ability and, at the same time, adequate segregation resistance independently of the casting
method (pouring or pumping). In the present work, several proportions of the constituent materials of the Self-
Compacting Concrete mix, which are the cement, sand, gravel, water, silica fume, and superplasticizer are
attempted and tested. Three types of flow test are implemented to evaluate the workability of the fresh mixes while
the compression test is used to measure the strength of the hardened concrete. It was found that adding silica fume
contributes significantly in increasing the compressive strength and enhancing the self- leveling status of concrete.
Also, it was found that self-compactability can be achieved by optimizing the plasticizing additive dose.

Keywords: self-compacting concrete, superplasticizer, cementatious materials, silica fume and workability
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INTRODUCTION

Self-compacting concrete (SCC) is a new type of
concrete. It fills all sections of forms without
mechanical vibration, and has reasonable flow-
ability, homogeneity, resistance against segregation
and mechanical strengths (1,2). The first completed
prototype of self-compacting concrete was in 1988
using materials available on the market (3,4).
Several articles dealing with the SCC were

Step 8: The superplasticizer dosage was then
estimated from tests on the mortar component of the
mix using the V-funnel test.

Step 9: The concrete mix was then made and tested
for fresh concrete properties.

Table (1): Limiting mix proportions for successful
self —compacting concrete (10)

Maximum aggregate

Maximum aggregate size

published round-world; in Western Europe, Canada, size X
mm

Sweden and Netherlands. SCC showed good 20 mm

performance in compressive strength test and could Coarse aggregate 0.5-0.54*dry rodded unit wt

fulfill other construction needs because its
production has taken into consideration the
requirements in the structural design (5).

The SCC has now been taken up with enthusiasm
throughout the world for both site and precast work
(6). Self-compacting concrete has been described as
"the most revolutionary development in concrete
construction for several decades" (7-9). In this
study, self-compacting concrete was produced by
using specific super plasticizer available in markets
widely.

METHODS AND EXPERIMENTS
Linear optimization mix. Proportion

The optimum mix design method is based on the
rational mix design method of Okamura and Ozawa
(3), but was modified by using the mathematical
approach of linear optimization to produce an
optimum mixture of water, powders and aggregate
(10). The mix design procedure undergoes the
following steps:

Step 1: A typical air content is chosen (1- 1.5 % for
non-air-entrained).

Step 2: The coarse aggregate content is fixed (table
D).

Step 3: A binder composition is chosen using the
guidelines in table (1) or from past experience.

Step 4: The maximum water/binder ratio is chosen
to ensure that the following three conditions are
satisfied:

1-The paste has sufficient plastic viscosity (before
addition of superplasticizer to provide adequate
segregation resistance. This is estimated by means
of the specific gravity of the binder, retained water
ratio and deformation coefficient.

2- The concrete has sufficient compressive strength.
3- The durability requirements were met.

The minimum value of water/binder ratio from 1, 2
and 3 was chosen.

Step 5: The volume of sand in the mortar was
chosen.

Step 6: The paste content is calculated and adjusted
if outside the limits (table 1).

Step 7: The water and binder contents were
calculated with the water being a limiting factor and
set before step 5 if greater than 200 kg/ m®.

N .
content (kg/m’) 0.5*dry rodded unit wt

Max water content

(kg/m) 200

water/powder ratio

by wt (w/p) 0.28-0.40

0.28-0.50

water/(powder+fine
aggregate) ratio by
wt

0.12-0.14

0.12-0.17

Paste volume 0.38-0.42

Experimental investigation

The experimental work was carried out in the
Materials laboratory of civil engineering department
at University of Basra. The following steps were
achieved in this phase.

1- Concrete mix design: Until now a days, there is
no standard method for mix design of SCC and
many academic institutions had begun to develop
their own mix proportioning methods. The most
important thing in laboratory trials is that they
should be used to verify properties of the initial mix
composition with respect to the specified
characteristics and  classes. If necessary,
modifications to the mix composition should then be
made.

Self- compactability can be largely affected by the
characteristics of materials and the mix proportion.
Linear Optimization Mix. Proportion for self-
compacting concrete using a variety of materials is
necessary. This method is modified on Rational
Mix-Design Method (Okamura and Ozawa method)
(3.,4).

2- Concrete mix: Mixing procedure is important to
obtain the required workability and homogeneity of
the concrete mix. Concrete was mixed in drum
laboratory mixer, with a capacity of 0.1m>. Before
starting to mix, it is necessary to keep the mixer
clean, moist and free from water. Based on Jin’s
work (11), the mixing procedure is shown in figure

(1.
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powder +aggregate w1 W2 +5p

! !

mixing discharge for test
|

stop . remix 30 seconds and
rest 3.5 mins

0 1 2

W1 = 80% mixing water
W2 = 20% mixing water

' '

6 10 minutes

Sp: superplasticizer

Figure (1): The mixing procedure for concrete (11).

3- Preparation of specimens: Standard cubes
(150*150*150 mm) were used according to
BS1881: part 116 (12).

Mold of cubes have been cleaned and oiled. After
pouring the concrete into the molds, there is no need
to compact the concrete either by using vibrators or
hand compaction. Even the concrete did not require
any finishing operation. After 24 hours of casting
the specimens were demolded and were
transferred to the curing tank. After the curing
period of 7 and 28 days specimen removed from
curing tank and screed off the all face of
specimen and taken for testing.

4- Fresh and harden properties of self-
compacting concrete: In the fresh state, many
different test methods have been developed to
characterize the properties of SCC. Hence, each mix
design should be tested by more than one test
method for the different workability parameters.
The flow characteristics of self-compacting concrete
are measured from slump flow test tool, V-funnel
test tool and L-box test tool. Also the strength
characteristics of self-compacting concrete like
compressive strength.

A test result is the average of at least three standard
cured strength specimens made from the same
concrete sample and tested at the same age. In
most cases strength requirements for concrete are at
an age of 7 and 28 days of curing. The concrete
cubes, after 28 days were tested for their
compressive strength.

Materials

Satisfactory SCC is obtained by selecting suitable
materials, and good quality control.

Cement: Cement particles in SCC are highly
dispersed by the superplasticizer, which gives
available in local markets was used in this work.
The cement used in this study is Iraqi Portland
cement (sulfate resistant cement) (Al-Muthena). It
had satisfied the requirements of Iraqi specifications
No. 5/ 1984 (13).

Sands: The fine aggregate used was local sand; the
sand that used to SCC is the same that used in
conventional concrete (11). It was tested and proved
to be satisfying the requirements of Iraqi
specifications No.45/1984 (14).

Gravel: The coarse aggregate used was local gravel,
the gravel used in conventional concrete can be used

in SCC (11). It was tested and proved to be
satisfying the requirements of Iraqi specifications
No.45/1984 (14).

Water: Normal potable water from reverse osmoses
plant was used as mixing water.

Mineral additions: A variety of powder materials
have been used in SCC because of the advantages of
being able to select the powder composition. Three
main types of powder are used (11):

e Cements, such as Portland cement (PC),
high Belite cement, etc.

e Cement replacement materials (CRMs),
such as pulverised fly ash (PFA), ground
granulated blast furnace slag (GGBS), and
condensed silica fume (CSF).

e Inert or near-inert materials, such as
limestone powder (LSP).

In this study, silica fume is used with cement to
produce SCC.

Effect of silica fume on concrete

Silica fume is a very fine non crystalline silica
produced in electric arc furnaces as a byproduct of
the production of elemental silicon or alloys
containing silicon, also known as condensed silica
fume or microsilica.

Due to the amorphous nature of the silica with high
SiO, contain (typically > 85%) and extremely small
particle size, makes the silica a highly reactive
pozzolan, which effectively improve the concrete in
the following manner (10,11):

Cement + H,0 ————» CSH(Gel) + Ca(OH),

65% 35%

Cement + S10; + H,0 ———  CSH (Gel) + Ca(OH), + Heat

(70-97% (30— 0)%.

Properties of silica fume concrete can then be listed
as:
- Ease of Placement.

- Low Heat of Hydration.

- Increased Compressive Strength.
- Low Permeability.

- Enhanced Durability.

- Abrasion Resistance
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Admixtures (Super plasticizer)

All SCC contains a super plasticizer to provide high
flowability (10). Super plasticizer enhances
deformability and with the reduction of
water/powder segregation resistance is increased.
High deformability and high segregation resistance
is obtained by limiting the amount of coarse
aggregate (6,8).

Material added during the mixing process of
concrete in small quantities related to the mass of
cementitious binder to modify the properties of
fresh or hardened concrete (15). The used
admixtures are Weber Epsilone HP580 and Tard B,
technical description for admixtures respectively are
showed in table (2).

Table (2): Technical description of Epsilone HP- 580 and Tard B

Appearance Liquid (Hp 580) Liquid (Tard B)
Color Brown Light Yellowish
Chloride content Nil _

(OPC,MSRC and SRC) Portland *cement
*Silica Fume

Compatibility *Fly Ash For all types of cements
*Pozzolanic Binders
Shelf life Twelve months Twelve months
Dosage 0.5 liter to 2 liter per 100 kg cementitious content 0.1to 0.6 liters per 100 kg of cement

Tests on fresh self-compacting concrete

In the fresh state, many different test methods have
been developed to characterize the properties of
SCC. Hence, each mix design should be tested by
more than one test method for the different
workability parameters. The flow characteristics of
self-compacting concrete are measured from slump
flow test apparatus, V-funnel test apparatus and L-
box test apparatus. Also the strength characteristics
of self-compacting concrete like compressive
strength. The recommended limits for different fresh
properties of SCC by EFNARC are shown in table
(3) (16).

1- Slump flow test for measuring flowability: The
basic equipment used is the same as for the
conventional Slump test (figure 2) (17). The test

method differs from the conventional one in the way
that the concrete sample placed into the mold has no
reinforcement rod and when the slump cone is
removed the sample collapses. The diameter of the
spread of the sample is measured, ie, a horizontal
distance is measured as against the vertical slump
measured in the conventional test. While measuring
the diameter of the spread, the time that the sample
takes to reach a diameter of 500 mm (Tsp) is also
sometimes measured. The Slump Flow test can give
an indication about the filling ability of SCC and an
experienced operator can also detect an extreme
susceptibility of the mix to segregation. However,
this information cannot be obtained from numerical
results alone, a substantial previous experience in
using the test and carrying out construction in SCC
is essential.

Table (3): Recommended limits for different fresh properties of SCC by EFNARC (16)

Unit Typical range of values
No. Method Min. Max.
1 Slump flow mm 650 800
2 Tso Slump flow Sec 2 5
3 V-Funnel Sec 6 12
4 L-Box h2/hl 0.8 1

Flom table 1000 = 1000

Slumnp come

Shamp flowr = (D) +D,) 2

e

jd

]

—

Ll © snen

Segregation border

Figure (2): Slump flow test (17)



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

2- V-funnel test: The V-funnel test was developed
in Japan. The equipment consists of a V-shaped
funnel (figure 3). The funnel is filled with concrete
and the time taken by it to flow through the
apparatus measured. This test gives account of the
filling capacity (flowability) (17). The inverted cone
shape shows any possibility of the concrete to block
is reflected in the result.

490 mm
L - |
_ | |
/2 mm 4
E 3
=
g
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o
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w
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1 ¥ .o
65 mm

Figure (3): V-funnel (17)

3- L-box test: The L-box test method uses a test
apparatus comprising a vertical section and a
horizontal trough into which the concrete is allowed
to flow on the release of a trap door, from the
vertical section passing through reinforcing bars
placed at the intersection of the two areas of the
apparatus (figure 4). The concrete ends of the
apparatus H1 and H2 measure the height of the
concrete at both ends. The L-box test can give an
indication as to the filling ability and passing ability

(17).

Ulngt - mm

dﬂ'.ll

o

Rebars 3= 12
Grap 0.33 mn

e 4

Iud

Figure (4): L-box test (17)

RESULTS AND DISCUSSION

In the present study, five trial mixes were attempted
and tested both in fresh and hardened states of
sulfate resistant cement. The proportions of these
mixtures were listed in table (4).

In order to get SCC by using modified rational-mix
design (Okawa and Ozawa) method, trial and error
and adjustments to concrete ingredients have to be
performed to achieve the required workability and
strength requirements.

The trail mixes were prepared for five classes of
materials to get SCC. There were SCC1, SCC2,
SCC3 and SCC4 mixes with admixtures and one
control SCCO mix without any admixture to satisfy
compressive strength. The control mix was designed
for 28-days characteristic strength of 50 MPa. The
effect of superplasticizer dosage on the concrete mix
was investigated through mixes SCC1, SCC2 and
SCC3 which have different proportions 0.7%, 0.8%
and 1% respectively. The fourth mix SCC4 had the
same ratio of admixture of SCC3 but with silica
fume.

Tests of fresh self-compacting concrete

It is important to select appropriate test methods to
qualify the performance of the concrete in the
laboratory and later on to control the quality of the
concrete at the plant. Basic requirements for self-
compacting concrete are those in the fresh state:-
flowability, viscosity, passing (flow without
blocking). These requirements were evaluated by
some tests such as slump flow, V-funnel and L-box.
The required tests of SCC were conducted on
concrete in fresh state and the results of those tests
are presented in table (5).

e SCC1 and SCC2 mix are not satisfy the
requirements of
EFNARC that required in table (3). On
the other hand, mixes SCC3 and SCC4
fulfilled the requirements of slump flow
and T50.

. For the V-funnel test, all mixes were
found to satisfy requirements EFNARC in
table (3), except SCC1 mix.

e  For L-box test, all mixes were found to
satisfy the requirements EFNARC in table
3).

e  This leads to the conclusion that both of
SCC3 and SCC4 mixes were noted to
satisfy all EFNARC requirements.
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Table (4): Mixture proportions

Mix. No. Cemer;t ?111]::1: agcgortl;lete Aggll'lelzate Watel; (HP- 3 Tard}B
Kg/m Kg/m® Kg/m’® Kg/m' Kg/m 580)Kg/m I/m
SCCO0 490 - 920 755 205 - -
SCCl1 490 - 875 830 175 3.43 1
SCC2 490 - 925 805 165 3.92 1
SCC3 490 - 970 805 147 4.9 1
SCC4 450 30 970 805 147 4.8 1
Table (5): Workability tests
Mix. No. (Hp- Stump V—funnel L-box
580)% Slump Tsy Sec. H,/H,
flow mm Sec.
SCCl1 0.7% 600 9 15 0.82
SCC2 0.8% 620 7 12 0.88
SCC3 1% 700 5 10 0.92
SCC4 1% 720 4 9 0.98

Tests of hardened self-compacting concrete

The mixes were designed to give a compressive
strength of 50 MPa at 28 days. The cube samples
were tested in 7 days and 28 days for all mixes. The
compressive strength test results are listed in table

Physically, adding microsilica to concrete will
decrease permeability, since silica fume is 100 times
finer than cement, and therefore will fill the voids in
the cement paste (18).

(6). CONCLUSION
The mixtures that contain admixtures have
compressive strength greater than control mixture, In this work, the effects of addition of

the strength increase with the decrease of wi/c. ratio.

The 28 days compressive strength of SCC1, SCC2
and SCC3 mixes were greater by 2.55%, 5.70
%.,9.43 % respectively, compared to SCCO mix. The
mix SCC4 gave the higher compressive strength of
61.63 MPa, because of the effect of silica fume. The
high level of fineness and practically spherical
shape of silica fume results in good cohesion and
improved resistance to segregation. However, silica
fume is also very effective in reducing or
eliminating bleed and this can give rise to problems
of rapid surface crusting.

The increase of CSH (Calcium Silicate Hydrate Gel)
caused by adding silica will lead to the increase of
the paste and hence increase the compressive
strength. Also, the decrease of the production of
Ca(OH), will result in a reduction in the heat of
hydration, which is an important aspect in mass
concrete pouring.

Table (6): Compressive Strength MPa

superpalsticizer doses and silica fume on self-
compacting concrete sulfate resistant Portland
cement were examined. The properties of fresh SCC
are studied, such as slump flow, V-funnel and L-box
in addition to the compressive strength of hardened
cubes at two ages. The following findings were
concluded from this study:

1- Adding silica fume contributed synergistically to
increase compressive strength.

2- Adding silica fume results in good cohesion and
improved resistance to segregation. Thus, produce
an excellent concrete with enhanced flow and filing
abilities.

3- With low w/c. ratio, and sufficient amount of
cementitious materials, self-compactability could be
achieved by optimizing the superpalsticizer dose.
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ABSTRACT

Multidrug resistant (MDR) P. aeruginosa had emerged in Iraq and seen mainly in nosocomial infections due to
the selective pressure by over usage of antibiotics.

A total of 50 bacterial isolates of P. aeruginosa were obtained from 150 clinical wound samples in two tertiary
hospitals in Baghdad city. Pure isolated bacteria were subjected to various morphology and biochemical tests.
Bacterial isolates of P. aeruginosa were subjected to antibiotic susceptibility testing by using discs’ diffusion and
plasmid profiling.. Fourteen different antibiotics discs were used to determine the antibiotics susceptibility.
Plasmids were extracted by using commercial plasmid isolation kit ( Promega company / USA), and run on 0.8%
agarose gel to detected plasmid DNA.

The resistance pattern of the tested isolates were Amoxicillin  48(96%), Nalidixic
acid45(90%),Tetracycline37(74%), Trimethoprim - sulfamethoxazol 32(64%), Imipenem22 (44%),
Mezlocillin20(40%), Meropenem15(30%), Levofloxacinl0 (20%), Gentamycin 12 (24%) , Amikacin10 (20%),
Ceftazidime 9(18%), Aztreonam 8(16%),Ciprofloxacin 6 (12%), and Piperacillin 2 (4%).The plasmid analyses
revealed that there were detectable plasmid in 6 (37.5%) out of 16 multi -drug resistant(MDR)( P. aeruginosa
isolates. No detectable plasmid DNA were reported in 10 isolates, five isolates possessed single sized plasmid (550
- 800bp) and only one isolate was possessed double plasmids between (550-940 bp).

The present study clarified the dangerous of MDR P. aeruginosa and become a major concern and problem in our
hospitals. Eradication and control strategies should be used to avoid and prevent the spreading of this threat. In
addition, avoid over usage of any antibacterial agent to overcome the emergence of resistance. The combination of
antibiotic susceptibility test with plasmid profiling may be the cheapest and effective method for tracing source of
infection.

Keywords: P. aeruginosa , Multidrug resistant (MDR)
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INTRODUCTION

Multidrug  resistant ~ (MDR)  Pseudomonas
aeruginosa are particularly problematic because the
organism exhibits intrinsic resistance to several
antimicrobial class and able to acquire resistance to
all effective antimicrobial drugs (1). The high
frequency of multiple resistance among P.
aeruginosa strains makes its eradication difficult,
and mortality associated with P. aeruginosa
infection is high compared to other bacteria (2).
Infections caused by P. aeruginosa are frequently
life — threatening and difficult to treat as exhibits
intrinsically high resistance to many antimicrobials
(3). MDR P. aeruginosa develops resistance by
various mechanisms like multi-drug resistance
efflux pumps, biofilm formation, production of f3-
lactamases and aminoglycoside modifying enzymes.
The risk for acquiring MDR organisms may be
related to the number of carriers in the same ward as
well as to individual risk factors, such as patient
characteristics and in-hospital events (invasive
devices and antibiotic treatment) (4). A high rate of
spread of resistant gene has been suspected as the
cause of increased antibiotic resistance cases in it.
Plasmid carry genes that could be spread by
conjugation and transduction while the genome
based resistant genes are also spread by replication
(5). Plasmid profile analysis examines the total
bacterial plasmid content, or subjects’ plasmids to
restriction endonucleases and separates the cleaved
plasmid DNA by electrophoresis for analysis. This
method is a powerful tool for following the spread
of antibiotic resistance, because resistance is usually
passed between bacteria on plasmids (6) . The aim
of the present study was to detect antibacterial
resistant patterns of P. aeruginosa isolates obtained
from clinical wound samples in Baghdad, against
some of the commonly prescribed antibiotics and to
detect the plasmid profile of multiple antibiotic
resistant strains.

MATERIALS AND METHODS

Sample collection: One hundred and fifty - two
clinical wound swabs were collected from inpatients
at Alkindy and Al- Yarmuk teaching hospitals in
Baghdad city. Samples were collected between
September 2015 to June 2016.

Cultural methods: Samples were cultured on the
Blood agar and MacConkey agar plates and
incubated at 37C° for 24 to 48 hour depending on
the nature of the sample. The bacterial isolates were
identified and characterized according to Bergey’s
Manual of Systematic Bacteriology, a combination
of colonial morphology, Gram stain characteristics
and biochemical reactions such as oxidase and
catalase tests, and were confirmed by inoculated
them on the selective and differential media
(citromid agar media) for identification of P.
aeruginosa.

Antimicrobial sensitivity assay: Susceptibility and
resistance pattern of P. aeruginosa isolates were
performed by agar disc diffusion method on Mueller
- Hinton agar as described by Kirby Bauer method
(7) and recommended by the National Committee
for Clinical Laboratory Standard (NCCLS) (8)
.Fourteen antimicrobial agents were used to
determine the susceptibility and resistant; namely:

Amoxicillin -~ (AML),  Erythromycin ~ (ERY),
Nalidixic acid (NA), Ceftazidime (CAZ),
Ciprofloxacin (CIP), Aztreonam (ATM),
Mezlocillin (MEZ) Imipenem (IPM), Trimethoprim-
sulfamethoxazol (STX),Tetracycline (TET),

Amikacin (AK), Gentamycin (GEN), Piperacillin (
PIP), and Levofloxacin (LVX). The diameter of the
zone of inhibition of each disc was measured and
compared with zone diameter interpretative chart to
determine the sensitivity of isolates to antibiotics
(8,9). The multi resistant isolate that were resistant
to more than one antibacterial were further
investigated for plasmid DNA profiling.

Plasmid extraction and profiling:

Prepare Lysate - Plasmid was extracted according
to the method described by commercial plasmid kit
(Plasmid Miniprep Kit, Promega Co. USA) and
according to the manufacture instruction: 600ul of
each bacterial culture ( grown in lauria broth) was
added to a 1.5ml microcentrifuge tube, 100ul of cell
lysis buffer (Blue) was added, and mixed by
inverting the tube 6 times. Then, 350ul of cold (4-
8°C) neutralization solution was added, mix
thoroughly by inverting and centrifuged at
maximum speed in a microcentrifuge (Eppendorf)
for 3 mins. The supernatant of each tube was
transfer (~900pl) to a PureYield™ Minicolumn
without disturbing the cell debris pellet. The
minicolumns were placed into a collection tubes,
and centrifuge at maximum speed in a
microcentrifuge for 15 seconds. The follow-
throughs were discarded and minicolumns were
placed into the same collection tubes.

Wash - 200ul of endotoxin removal wash (ERB)
were added to the minicolumn. Centrifuged at
maximum speed in a microcentrifuge for 15 seconds
then 400ul of column wash solution (CWC) added
to the minicolumn, was centrifuged at maximum
speed in a microcentrifuge for 30 seconds.

Elute - The minicolumns were transferred to a clean
1.5 ml microcentrifuge tubes, then 30ul of elution
buffer was added directly to the minicolumn matrix.
Each tube was kept to stand for 1 min. at room
temperature and centrifuged for 15 seconds to elute
the plasmid DNA. The microcentrifuge tubes were
capped, and eluted plasmid DNA was stored at -
20°C.

Agarose gel electrophoresis: Plasmid DNA was
run on 0.8% agarose gel according to method
described by Bikandi ef al. (10). Briefly; 2 ul of the
loading dye was mixed with 10 ul of the 1000 base
pair molecular markers and transferred into the first
well. 2 ul of the loading dye was mixed with the
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sample and it was transferred into the other wells.
The gel was stained with ethidium bromide, and
agarose gel electrophoresis was carried out on the
plasmid DNA at 90 v for 60 minutes. UV Trans-
illumination was used to visualization of bands
harboring plasmid.

RESULTS

All  Pseudomonas aeruginosa isolates were
subjected and tested for susceptibility to 14 different

antimicrobial agents. Table (1) shows the antibiotic
resistant and susceptibility patterns of the
Pseudomonas aeruginosa isolates. The resistance
pattern of the tested isolates was amoxicillin
48(96%), nalidixic acid 45(90%), erythromycin
(70%), tetracycline 37(74%), trimethoprim-
sulfamethoxazol 32(64%), imipenem 22 (44%),
mezlocillin - 20(40%), levofloxacin 10 (20%),
gentamycin 12 (24%), amikacinl0 (20%),
ceftazidime 9 (18%), aztreconam 8 (16%),
ciprofloxacin 6 (12%), and piperacillin 2 (4%).

Table (1): Antibiotics susceptibility tests of Pseudomonas aeruginosa isolates by disc diffusion method

Type of antibiotic C:Zc' No. R % No. = %
Amoxicillin 25 48 96 2 4
Nalidixic acid 30 45 90 5 10
erythromycin 10 35 70 15 30
Aztreonam 30 8 16 42 84
Mezlocillin 75 20 40 30 | 60
Imipenem 10 22 44 28 56
Trimethoprim-sulfamethoxazol 125/23.7 32 64 18 36
Ciprofloxacin 5 6 12 44 88
Tetracycline 25 37 74 13 26
Amikacin 30 10 20 40 | 80
Gentamycin 10 12 24 38 76
Piperacillin 100 2 4 48 96
Levofloxacin 5 10 20 40 80
Ceftazidime 30 9 18 41 82

Antibacterial resistant profile of fifty P. aruginosa
isolates was revealed that sixteen isolates (31.25%)
were resistant to (4,5,6,7,9,11,12) antibacterial
agents respectively. The isolates P11, P41 were
resistant for 9 antibacterial; P15was resistant for 4
antibacterial; P18, P19 and P45 was resistant for 6
antibacterial; P17, P25 were resistant for 5

antibacterial; P33 was resistance to 10 antibacterial;
P31, P35,39 was resistant for 11 antibacterial; P37
was resistant for 12 antibacterial; P5, P42, 47 were
resistant for 7 antibacterial. Most of these isolates
were give resistance to amoxicillin, nalidixic acid
tetracycline, erythromycin , and Trimethoprim -
sulfamethoxazol (table 2).

Table (2) : Antibacterial profile of multidrug resistant Pseudomonas aeruginosa isolates

Isolates Resistant pattern No. of z.mtlbmtlc
resistant
P5 AMX, ERY, NA, TMP, IPM, TET, MEZ 7
P11 AMX, TET, CAZ, , GN 4
P15 AMX, NA, ERY,CAZ, TMP, TET, CIP, AK, LVX, 9
P17 AMX, NA, MEM, TIM, GN 5
P18 AMX, MEM, TIM, GN, TET, IPM 6
P19 AMX,CAZMEM, ATM,TIM, LVX 6
P25 AMX, NA, MEM,TIM, GN 5
P31 AMX, NA, CAZERY, IPM, TIM, CIP,AK,GN,TET, ATM 11
P33 AMX, ATM, MEZ, IPM, TIM, CIP,AK,GN,TET,LVX 9
P35 AMX,NA,ERY, CAZ, IPM,TIM, LVX,CIP,TET,GN,AK 11
P37 AMX, NA, ERY,MEZ, IPM, TIM, LVX,CIP,GN, CAZ, AK, P 12
P39 AMX,ERY, NA,CAZ, IPM,TET,LVX,TIM,GN, AK, P 11
P41 AMX,ERY, NA,CAZ, TET,IPM,TIM,LVX,GN 9
P42 AMX, CAZ, MEZ,TIM,LVX,GN,IPM 7
P45 AMX,MEM,ATM,LVX,TET,IPM 6
P47 AMX, MEZ, NA,IPM, TIM,AK, TET 7
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The plasmid analyses revealed that there was
detectable plasmid in 6 (37.5%) out of 16 selected
multi - drug resistant Pseudomonas aeruginosa
isolates. Ten of the isolates possessed no plasmid,
five isolates possessed single sized plasmid (550-
800 bp). Pseudomonas aeruginosa isolates P15, P31

had plasmid size of 800 bp respectively. While
Three Pseudomonas aeruginosa isolates P35, P39 ,
P41 had plasmid size of (550- 600-750 bp)
respectively. Only one isolate P37 have two
plasmids with size from ( 550-940) ( figure 1).

pa7 P45 P4 pa1 39

1000bp
900bp
800bp

700bp

600Dp
500bp
400bp
300bp

200bp
100 hp

p35 p33  p3l p25 p19  pl8 p17 p15 pii po

Figure (1): Agarose gel electrophoresis showing profiles of plasmid DNA of clinical wounds isolates of multi - drug
resistant Pseudomonas aeruginosa. Lane M, 100-1000bp ladder. Isolates 15 and 31 show plasmid bands at 800bp, while
P35 show 600bp and P41 show 750bp. Only one isolates No. P37 show two plasmids at size (550- 950) bp respectively

DISCUSSION

Multi drug resistance (MDR) P. aeruginosa has
been one of the major challenges faced by medical
personnel and has caused significant hospital -
associated outbreaks of infection (11,12). This study
examined the susceptibility of 50 clinical wound
isolates of P.aeruginosa and only sixteen MDR P.
aeruginosa were subjected to plasmid profiling.
Antibiotic sensitivity profile demonstrated that the
multidrug resistance level to antibiotics has been
increased in hospitals, but was still relatively low
compared to other reports from other countries (13,
14). Increasing resistance to different anti-
pseudomonal drugs particularly among hospital
strains, has been reported world — wide (15) and this
is a serious therapeutic problem in the management
of disease due to these organisms. The overall
incidence of antibiotic resistance of P. aeruginosa
isolates was high in this study. P. aeruginosa has
high resistance to amoxicillin 90%, nalidixic acid
90%, tetracycline 74%, erythromycin 70%, and
trimethoprim - sulfamethoxazol 64% respectively.
These results were different from previous local
study that's carried by Mohammed ef al. (16) their
study suggested that all P. aeruginosa isolates
exhibited fall resistance to amoxicillin 100% and
tetracycline 100%. However, resistance of P.
aeruginosa to amoxicillin and tetracycline is
consistent with previous foreign reports that were

conducted in Nijeria (17). This study revealed that
90% of P. aeruginosa clinical wound isolates
showing resistance to amoxicillin and 70% were
resistance to tetracycline. According to Li et al.
(18), P. aeruginosa is naturally resistance to [-
lactams, including tetracycline, mainly because of
the very low permeability of their cell wall. Such
multi drug resistance has serious implications for
the empiric therapy of infections caused by P.
aeruginosa. Erythromycin which is traditionally
used in this part of the world against wound
infections had high resistance (70%) to P.
aeruginosa clinical wounds isolates. The high
resistance rates of P. aeruginosa to numerous
antimicrobial agents (antibiotics) observed in this
study might be due to indiscriminate and
widespread or over usage of these antibiotics over
many decades Baghdad hospitals. The resistance
rate to Nalidixic acid was 90%, which compares
favorably with study carried out in Pakistan (92%)
by Zaman et al. (19) and in Nijeria (92.3%) by
Jonathan and Courage (20). The high resistance
rates may have been due to spontaneous mutations
in bacterial cells during treatment, thus making the
target site inaccessible to nalidixic acid thereby
resulting to increased resistance to the selective
action of antibiotics (20). Roose et al. (21) stated
that drug resistance in pathogens is a serious
medical problem because of very fast turn over and
spread of mutants strains, insusceptible of medical

Vol. 11, No 4, December 2016 48



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

treatment. One striking feature in this study was that
44% of P .aeruginosa isolates were found to be
resistance to impienem. The marked increase of
resistant strains to imipemen agents was observed
which corresponds with recent findings by others
(22). This might be due to the variation in the usage
of antibiotics in our hospitals. The overall evolution
of antibiotic resistance can be attributed to various
factors like spread of trasposons or R- plasmids to
various pathogens mainly because of the selective
forces imposed by human due to the overuse of
antibiotics. A review of the published research
reveals over 40 known resistance gene to contain the
nucleotide sequences associated with the site
specific recombination site, these include gene
encoding resistance to antiseptic, disinfectant and f
— lactamas (23). This result was differed from a
previous local report carried out by Mohammed et
al. (16) who suggested that the resistance of P.
aeruginosa to imipenem was 22 %. However, Anil
and Shahid (24) reported that all P. aeruginosa
isolates (100%) were susceptible to Imipenem, but
other studies had shown varying degrees of
resistance to imipenem in recent years (15,25,26).
Bacterial isolates of P.aeruginosa exhibited low
level of resistance but show high level of
susceptibility —against amikacin  (10%) and
ciprofloxacin (6%). Proved to be the most effective
drugs for routine use among the P. aeruginosa
strains tested in recent study. A previous study
reported by Anil and Shahid (24) showed that
(17.25%) isolates were resistant to amikacin
followed by ciprofloxacin (27.59), this result was
corroborated by data reported by Koirala et al. (27),
that (18.6%) isolates showed resistance to amikacin
followed by ciprofloxacin (29.7%). Jonathan and
Uwabor (20) showed that there was slight reduction
in the sensitivity level of ciprofloxacin (69.2%), but
Gad et al. (1) showed high resistance rate of
ciprofloxacin (43.6%). Resistance of ciorofloxacin
in Latin America was (26.8%) 35 (28), while in
Europe were (10-32%) (29,30). These striking
differences in the response of the organism to
ciprofloxacin and amikacin may result from
differences in patients individual immunity and
previous exposure to related types of antibiotic.
High susceptibility activities against P. aeruginoas
also were recorded in antibiotics such as ceftazidime
(91%), levofloxacin (90%), gentamycin (88%),
aztreonam  (84%), and mezlocillin  (60%)
respectively. This results is consistent with a
research carried out by Akingbade 2012 that
reported  the  sensitivity of  ceftazidime,
Levofloxacin, and gentamycin, were
(80,69.1,73.6%) respectively. Van Eldere (31)
reported ceftazidime and gentamycin as good
antibiotics against P. aeruginosa. The most
important feature in this study was only (2%) of
isolates that were found to be resistant to the
piperacillin, relatively low piperciline resistance
(11.5%) had been reported in - patients isolates of P.
aeruginosa in a report from Saudi Arabia (32).
However, this result varied from that obtained by

Anil and Shahid (24), who reported that (55.17%)
isolates were resistant to pipercilin. The
intermediate to low resistance that observed in our
results may also be chromosomally encoded or can
possibly be on transposon, which might jump on to
a plasmid that can be spread to different species and
genera. The relationship between certain plasmid
and resistance to some antibiotics has been reported
previously (33) . In the present study and by using
plasmid profiling analyses, it was revealed that six
(37.5%) MDR P. aeruginosa isolates had detectable
plasmid while 10 (62.5%) had no plasmid bands.
All the isolates that had plasmids were resistant to
amoxicillin,  erythromycin, tetracycline, and
nalidixic acid. The sizes of plasmids among P.
aeruginosa ranged from (550-940 bp). This
coincides with that reported by Nikbin et al. in Iran
detected plasmids in 39% of MDR P. aeruginosa
isolates (34). But elevated rate (47.4%) had been
reported by Mahmoud et al. in Egypt (35). Plasmid
mediated resistance to various antimicrobial agents
have been demonstrated by various workers (36-38).

CONCLUSION

The present study can suggest that nationwide
policy concerted strategies should be made for
minimize the inappropriate use of antibiotics and
prevent the emergence of drug resistance, also for
diagnostic efficiency of hospital microbiologist as
well as treatment should be based on current
laboratory susceptibility test results. Encouraging
good hygienic measures could help crucial possible
transmission of MDR P. aeruginosa infections
within and outside the hospital environment. Also it
suggests that plasmids should be characterized in all
MDR P. aeruginosa strains.
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ABSTRACT

Baby cream and lotions can be subjected to contamination by pathogenic microorganisms and create hazards
effects on babies’ skins and their general health. This study was conducted to determine the microbial limits in
some branded commercial baby skin care products (lotions and creams) and the antimicrobial effectiveness of
preservatives in these products found in the Jordanian markets. Thirty commercially brands of baby care products
(creams and lotions) were randomly purchased from the pharmacies and supermarkets in Amman, Jordan. Two
methods were used to determine the microbial load of the samples. Total Aerobic Mesophilic Count (TAMC) was
used to exclude bacteria and Total Yeast Mold Count (TYMC) was used to exclude yeast and mold. Colony
forming unit (CFU/g) was determined, in order to obtained the total viable count (TVC) in both media. Microbial
isolates recovered from samples were identified using microscopic, biochemical tests and diagnostic kits for
identification of microorganisms. The Preservative capacity was evaluated by antimicrobial effectiveness test.
Four baby cream and lotion samples were selected, two were found loaded with microorganisms and the other two
were sterile. All tubes challenged with S.aureus, Ps. aeruginosa, E.coli and Aspergillus spp. At the end of 28 days,
the log reduction was estimated.

Out of 30 baby cream and lotion samples, twelve samples were loaded with microorganisms, the total microbial
count of baby cream and lotions tested were higher than recommended limits (100-400 CFU/g of products), which
was in excess of the acceptable bottom line for bacteria in non—sterile topical products. Bacteria isolated were
identified as: Staphylococcus aureus , Staphylococcus epidermis, Bacillus subtilis and Escherichia coli. Yeast
and mold species were also detected, namely: penicillium, Mucor, Aspergillus, Fusarium, Cladosporium and
Rhodotorula. Antimicrobial effectiveness results showed that the preservative in contaminated samples disable to
inhibits microbial growth as compared with non-contaminated samples. The present study concluded that the
presence of microbial contamination above the microbial limits in these products are very risky.

Keywords: Total Yeast Mold Count (TYMC), Total Aerobic Mesophilic Count (TAMC), lotions and creams.
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INTRODUCTION

Baby skin is delicate and sensitive and its functions
is to mainten body fluids in homeostasis status in
order to protects skin (1). Acidity of baby skin is
another important factor that affects the functional
capacity of skin (2), because there is close
relationship between skin flora and surface pH.
According to Atherton and Rook (3) “it is clear that
nothing should be applied to the skin of any baby
without careful consideration of the potential
hazards”. Washing baby skin with alkaline soaps
well regenerate the skin pH and thus should not be
used and instead using of neutral or slight acidic pH
soaps more helpful for baby skin (4). As the present
study concerned about the microbial contamination
of the topical baby care products, the important
issue related to this problem was the contamination
of baby creams and lotions with objectionable
microorganisms.  objectionable  microorganisms
defined as those organisms that are capable of
producing diseases if they are presented in any
pharmaceutical  product (5). Pharmaceutical
products are routinely investigated for presence of
hazardous microorganisms that may affect the
health or may be fetal for user. Non-sterilized
pharmaceutical products, which contain high
quantity of water are subjected to contamination by
various microorganisms. Cream and lotion
containing water, oil, carbohydrates and protein
regard as good environment for growth of
objectionable microorganisms (6). The isolation of
microbes from non-sterile pharmaceutical products
had been known for many years (7-11). Commercial
baby creams and lotions are not expected to be
completely sterile; however, they must be free from
objectionable microbes and the total number of
aerobic microbes per gram must be low (12). water-
in-oil emulsions are less susceptible because the
continuous oil phase acts as a barrier to the
penetration of microorganisms into the water phase
and also impede the spread of growth through the
system (13). On the other hand, microbial
contamination may spoil products or reduce the
intended quality. These statements make it
necessary to carry out routine tests to excluding
microbes of such products, in order to ensure their
quality and the safety for customers to use. The aim
of the present study was to investigate the
occurrence of harmful microorganism’s in baby
creams and lotions in Jordan markets.

MATERIALS AND METHODS

Sample collections: A total of 30 samples of baby
creams and lotions were purchased randomly from
different shops and pharmacies in Amman, Jordan.
Most of these products were manufactured in
Jordanian Drug companies, while the rest were
imported from abroad companies. Nineteen cream
samples (symbolized by C) and 11 lotions sample
(symbolized by L) were investigated. The sizes of

cream samples were 110, 200 and 250 ml in
volume, some of these samples were packaged in
tubes or jars. The closure type of tubes is flip cap
and screw, while the jars closed by container
closure. Further information’s about the patch
number, manufacture date and expired date were
reported.

Sample Preparation: Samples were prepared under
septic techniques using sterile materials according to
USP chapters 61 and 62 guidelines to determine the
microbial load (13-15). One g of the content for
each sample was added to the stock solution (0.25%
of tween 80 and 4 ml of ringer solution) was
completed to 10 ml to make 1:10 dilution. Prepared
test tubes were incubated in water bath at 40 °C for 5
mins. to dissolve the contents.

Culturing of samples: 0.1 ml of sample was
streaked on the surface of TSA (Trypticase Soy
Agar) and SDA (Sabouraud dextrose agar) media
in duplicate . TSA media plates were used for
isolation of aerobic bacteria. Plates were incubated
at 35 °C for 3-5 days, while SDA media plates were
used for isolation of mold and yeast, and the plates
were incubated at 25 °C for 5-7 days (14). The
presence of bacteria, mold and yeast were judged by
observing the colonies on inoculated plates.
Bacterial isolates were identified by microscopic
and biochemical reactions (15), mold and yeast
isolates were identified by clonal morphology,
sexual stage appears by microscopic appearance
after slide mount by 20% KOH and Lacto-phenol
cotton blue stain (5). Staphylococcus, enterobacteria
and yeast species were confirmed by Remel Rapid
kits (Remel RapID ™ system).

Anti- microbial Effectiveness Test: Indicators
microorganisms include, Escherichia coli (ATCC
No. 8739), Pseudomonas aeruginosa (ATCC No.
9027), Staphylococcus aureus (ATCC No. 6538)
and Asperigillus spp. were cultured on suitable
media, colonies were washed with 10 ml of normal
saline, washing fluid were collected in sterile tubes,
sufficient amount of normal saline was added to
achieve the total count about 1 x 10® CFU/mL with
aid of MacFarland tubes (5,14,15). Cream and
lotions prepared in Ringer solution as mentioned
above were inoculated with 0.Iml of indicator
microorganisms, as shown in figure (1). Inoculated

test tubes are incubated at 25 ° C . Test tubes were
sampled at the appropriate intervals days. Any
visual changes observed in appearance of tested
samples were recorded at these intervals. Serial
dilution count procedure was used to determine the
viable count of indicator organisms. Results
interpreted as log reduction from initial count at 14
days, should not less than 2.0 log, and no increase
from 14-28 days for bacterial species; while no
increase from initial calculated count at 14-28 for
yeast and mold species. Log reduction was
calculated according to following equation:
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Figure (1): Steps of antimicrobial effectiveness test
RESULTS

Total viable count of microorganisms in tested
baby creams and lotions

Out of 30 baby cream and lotion samples were
collected from  different pharmacies and
supermarkets in Amman, Jordan, twelve samples
showed microbial contamination (table 1).

Table (1): Number of samples contaminated by

Table (2): Kinds of microorganisms isolated from baby
cream and lotions

Microorganism No. of samples Mean CFU/ml
isolated Cream Lotion org
S.aureus 1 - 100 cfu/g

S.epidermis 1 - 200cfu/g
B.subtilis 1 1 200 cfu/g
E.coli - 1 100 cfu/g
Asperigillus - 1 100 cfu/g
Fusarium - 1 100 cfu/g
pencillium 1 - 100 cfu/g
mucor 1 100 cfu/g
Cladosporium 1 3 400 cfu/g
Rhodotorula 1 ) 100 cfi/g
rubra

microorganisms
No. of
Type of Sal'nple contaminated | CFU/ml or g
sample size
samples
Cream 19 7 100 -400
cfu/g
Lotion 100 -400
11 5 cfu/g
Total 30 12

Identification of microorganisms

The twelve contaminated samples were bioburden
by: S. aureus, S. epidermis, B. subtilis, E. coli and
mold namely pencillum, mucor, asperigillus,
fusarium, cladosporium and yeast (Rhodotorula
rubra) as judged by morphological and biochemical
reaction (table 2).

Bacterial isolates and yeast were further confirmed
by Remel Kits (One system plus) and showed that
the cream samples were contaminated with
Staphylococcus aureus, Staphylococcus
epidermidis and yeast, while lotions contaminated
with E.coli and mold (table 3).
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Table (3): Confirmation of diagnosis by Kits

Sample no. Microbe Results by kit
(6] Yeast form Gram positive oval Rhodotorula rubra
L29 Gram negative bacilli E .coli
C2 Gram positive cocci Staph .epidermis
C2 Gram positive cocci Staph .epidermis
C23 Gram positive cocci Staph .aureus
C25 Gram positive cocci Staph .epidermis

Anti- microbial effectiveness test

Table (4) showed the results of antimicrobial
effectiveness for samples of cream and lotions
which contain microorganism or absent. The
challenge test against E.coli, Staphylococcus aureus
and Aspergillus species show no reduction in

number count of challenge strain compared with
regular reduction in samples free from
contamination, while in Pseudomonas specie’s both
samples which were bioburden or not were reduced.
The efficiency of preservative in samples C13 L27
was efficient, since the total number of indicator
strains were reduced after 7 and 14 days.

Table (4): Efficacy of preservative as antimicrobial in the cream and lotions used in the study

Sample no. Contamination Inoculums 7 days 14 days 28 days
E.coli

C2 + 106 NR NR NR
C13 - 106 4 2 0
L29 + 106 NR NR NR
L27 - 106 4 2 0

Staph. aureus

C2 + 106 NR NR NR
C13 - 106 3 2 1
L29 + 106 NR NR NR
L27 - 106 3 2 1

Pseudo.

C2 + 106 NR NR NR
Cl3 - 106 NR NR NR
L29 + 106 NR NR NR
L27 - 106 1 1 1

Aspargillus

C2 + 106 1 NR NR
C13 - 106 4 2 0
L29 + 106 1 NR NR
L27 - 106 3 2 1

*NR: no reduction, += contamination, -=No contamination

DISCUSSION The significance of the present study was that it

deals with the babies cream and lotions, which not

Creams and lotions used as topical products regard
as non-sterile pharmaceutical products. Since these
products were not sterile, it's may contains low level
of microbial load and easily to be contaminated,
since it contains water and other nutritional
materials.

The hypothesis of this study was to investigate the
possible contamination of different brands of baby
cream and lotion sold in Jordanian markets. On
other hand, since these products were non-sterile,
but contained chemical preservatives capable to
inhibit microbial contamination during
manufacturing and/or immediate post production.

explored by others, especially in Arab countries.
Secondly; the susceptibility of babies to microbial
risk with products supposed to smoothing and
protected them. The product brands tested in this
study represented Jordanian and foreign made cream
and lotions.

The total microbial count of baby creams and
lotions tested in this study were higher than
recommended limits (100-400 CFU/g of products),
which was in excess of the acceptable bottom line
for bacteria in non-sterile topical products (5,13).
Several studies carried on developing and developed
countries were alike (7-9). This finding was very
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risky, since these products were used for babies with
delicate skin and poor immunity. Antherton and
Rook, mentioned that nothing should be applied to
skin of any baby without careful consideration of
the potential hazards (16).

The microorganisms detected in this study, shows
pathogenic and none-pathogenic organisms. One
bacterium must be absences in these products as
recommended by pharmacopeias, was S.aureus.
This organism causes several health problems
ranging from skin infection to pneumonia (17). The
other staphylocooci detected was S.epidermidis,
which been detected in thousands of Aveeno Baby
Calming Comfort Lotion( Johnson & Johnson), It
had been produced by an unnamed manufacturer in
Canada, after a sample contained too much bacteria
(18). The bacteria were identified as coagulase-
negative Staphylococci, which naturally occurs in
the environment. It can lead to health problems such
as central nervous system or urinary tract infections.
Strains are resistant to antibiotics (19). E.coli was
mentioned to be absences from pharmaceutical
products other than cream and lotions, because the
contamination by E.coli came from contaminated
water used in manufacturing of these products (18-
20). This is not means, that other detected
microorganisms were not significant.
Pharmaceutical drugs regards spoiled if there is high
level of opportunistic and low level of pathogenic
microorganisms (5).

The preservatives employed in most tubes used in
this study, did not possess adequate to brought about
acceptable low level of microbial contamination as
demanded by regulatory bodies. There is a pressing
need to ensure the microbiological wholesomeness
of such products. Although FEnterobacteria were
generally absent from the creams, the frequent
isolation of Staphylococcus aureus, mucor and
Aspergillus were of some concern because of the
pathogenic potential of these organisms. Such
products can adversely affect health status of
consumers as well as the stability profiles of the
products (21). If the tested products had an
acceptable range for the preservative, and it was
intended to be within the range during shelf-life of
the product, no microbial contamination must be
detected, then the AET was passed (i.e., cross the
range of preservative that is expected to be found in
the product). This is normally done as part of the
product's stability program. Recently manufactured
lots, which we would expect to contain the upper
range of preservative, would be subject to the AET.
Then, at least the final stability testing point, where
we would expect the level of preservative to be at its
lowest within the acceptable range, would be tested.
This will demonstrate that the AET will pass cross
the acceptable range of preservative levels. But
unfortunately, that was not true, same batch with
similar preservative and nearly same expired dates
were contaminated with microorganisms.

Sodium benzoate combine with citric acid were
used in one lotion preparation in this study, it was
efficient. Benzoic acid is used in many topical and

oral formulations in its sodium salt form or in
combination with other preservatives. A limitation
of its use is the pH of the formulation, because the
nonionized acid is the active substance is
recommended for formulations having a pH less
than 4.0. This is perfect, since the infant skin is the
“acid mantle” or the functional capacity of the skin
to form a surface pH of less than 5. There is close
association between the skin surface pH and its
microbial flora, because an increased skin pH from
acidic to neutral can cause a transient increase in the
total number of skin bacteria and a shift in the
species present (22), hence it is important to
maintain this acid mantle on the baby’s skin.
Parabens was another example of preservative
which used widely in lotion and cream, and was
found in tested samples in this study. The methyl,
ethyl, propyl, and butyl esters of p-hydroxybenzoic
acid are widely used in combination (usually methyl
and propyl) with one another in liquid, emulsion,
cream, and lotion formulations. The antimicrobial
effectiveness of these chemicals is greater against
Gram-positive bacteria as compared to Gram-
negative bacteria. Parabens are odorless and do not
cause product discoloration. Their different
solubility levels enable the formulator to protect
effectively both the aqueous and oil phases of a
formulation when the right combination of the esters
is used (5). Samples C5, L16, C21, C25 and L29
contain different dervitives of parabens, but were
contaminated with yeast, fungi and S.epidermidis
respectively; in contrast with non-contaminating
samples contains the same derivatives (L8, C11,
Cl12, C13, L17 and C25).

The preservative in samples C4 and L10 were
EDTA, C4 contaminated with fungi while L10 was
free from fungi or bacteria. Both samples nearly
expired. The effect of EDTA in chelating ions of
magnesium (Mg++) and calcium (Cat+) in the
outer membrane of Gram-negative bacteria.
Although most antimicrobials can effectively
intervene with the reproductive process of
vegetative cells, few chemicals are sporicides.
Sporulation is a complex process, and chemical
agents able to affect the viability of spores are
inhibitory at only certain stages in the overall life
cycle of the spore former. Organisms that are
injured but not killed by antimicrobials may be able
to repair the cell damage and, when the opportunity
is given, the microbes may proliferate and adversely
affect the microbial quality and safety of the product
(%).

The outcome of this study revealed that even well
known drug company manufacturing baby cream
and lotions may be suffered from microbial
contamination, but the worse part that these
products demonstrated to babies with poor
immunity and soft skin tissue. Contamination with
Klebsiella pneumoniae or clostridium tetani was
fatal to babies (8,22). Four babies died from
Clostridium tetani infections attributed to use of a
talcum powder contaminated with this organism
(8,23). The current study and other studies from
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teams reported that the baby cream and lotions,
manufactured in Jordan or foreign pharmaceutical
companies, were contaminated with pathogenic and
non-pathogenic microorganism, , this require to
apply Rapid Alert System (RAPEX), that used by
The European Commission (EC) has an early
warning system for safety management (rapex)
(24). The results in this study will argue the
Jordanian FDA to intense their work as authorized
organization for quality control for all
pharmaceutical products. This study pointed that for
wise reasons, it is important to guide parents toward
choosing free microbial contaminated baby cream
and lotions, as well as to give the manufacturing
organizations the awareness of such products when
they are manufacturing.
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ABSTRACT

Pseudomonas fluorescensis is a common and major opportunistic human and animal pathogen. Pseudomonas
flourescens is one of the major bacterial pathogens which cause serious clinical infection and food poisoning cases
that is also an emerging concern in veterinary medicine and animal agriculture. Fast and accurate methods were
needed for identifying these bacteria. Polymerase Chain Reaction (PCR) was used in this study without any
inhibitor, primers were designed for amplification of the 16SrRNA spacer regions of P. fluorescens .

Milk samples were collected from 27 lactating cows, 18 cows with previous history of P. flourescens and others 9 were free
infection (control). Genomic DNA were extracted from milk samples, after centrifugation and re suspended in 300 ml of 0.1 mM
Tris-HCIL, 0.1 EDTA .

Three pairs specific PCR primers were used, the amplified product indicated by three major bands (approx.100-
150 bp, 200-300 bp and 780 bp in size). This study concluded that PCR methods can used instead of the
conventional methods which depend upon isolation and culturing of bacteria.

Keywords: Pseudomonas fluorescens, EDTA, Polymerase Chain Reaction (PCR)
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INTRODUCTION

Pseudomonas is genetically well equipped to
survive food processing technology and host
defense stagiest. Therefore P.flourescens is one of
the major bacterial pathogens which cause serious
clinical infection and food poisoning cases that is
also an emerging concern in veterinary medicine
and animal agriculture (1). Pseudomonas
flourescens are capable of producing heat stable
lipases and proteases, which are responsible
forspoilage of milk with characteristic bitterness,
rancidity, fruity flavor, casein breakdown, and
response due to production of slime and coagulation
of proteins (2).

An increasing number of people are consuming raw
unpasteurized milk. Development of pre-and post-
harvest control measures to effectively reduce
contamination is critical to the control of pathogens
in raw milk. One sure way to prevent raw milk-
associated food borne illness is for consumers
refrain from drinking raw milk and from consuming
dairy products manufactured using raw milk (3).
Molecular techniques have allowed the precise and
rapid identification and typing of bacterial strained,
providing new ways to check for their presence and
monitor their development (4). Recently, molecular
methods, such as PCR have been used successfully
for the identification of mastitis pathogens (5). One
of the most widely applied approaches deals with
the use of 16S rRNA and its encoding genes as
target molecules.

The purpose of the study was an attempt to
diagnose Pseudomonas flourescens intramammary
natural infections by the PCR analysis.

MATERIALS AND METHODS

Samples: Milk samples were collected from 20 of
18 lactating cows with history of mastitis caused by
P. flourescens, and 7 quarter of 9 lactating healthy
COWS.

Cultivation of bacteria: The milk sample were
serially diluted 103 and 104 and plated on to blood
agar, 1-2 colonies were collected from blood agar
plates, and re suspended in 300 ml of 50 mM Tris-
HCL, 1 mM EDTA buffer, pH 8.0. Solution were
incubated at 100°C for 15 min and then at 37°C for
30 min with 80 mg/ml final concentration of
lysostaphin, and subsequently treated with
proteinase K 100 mg/ml for 10 min at 55°C. The
reaction was ceased by inactivated proteinase K 100
by heating at 95°C for 15 min (all the reagents from
Sigma — Aldrich Co.).

Detection of P. flourescens from milk samples
directly: One milliliter of milk was centrifuged at
13 600 x g for 5 min. The cream was removed by
using sterile cotton swab, supernatant was discarded
and the pellet was re suspended in 1.0 ml of PBS,
vortexed and centrifuged at 13 600 x g for 1 min.

The last procedure was repeated for 5 times, then
the pellet was re suspended in 300 ml of 0.1 mM
Tris-HC1, 0.1 EDTA and same steps mentioned
above were applied.

To select the optimal volume of genomic DNA 1 ml
in the first series and 0.5, 0.25 ml of this suspension
in the second series of the examination were used as
a template for PCR amplification (6). To determine
DNA concentration an aliquot 20 ml of DNA
sample was added to 80 ml of TE buffer mixed
thoroughly then optical density (O.D) was measured
using a spectrophotometer at wave length of 260
nm. O.D= 1 at 260nm corresponds to
approximately 50 mg/ml for double-stranded DNA

.
Primers: Oilgonucleotid primers used for

amplifying the 16S rRNA, outlined in table (1).
These primers were described by (8).

Table (1): The primers used in this study

Primers Sequences M‘(;E;l;lltar References

1651 (sense)F 5-TGAAGTCGTAACAAGGTAGC-3 770 by 3

1682(antisenselR | 5, \10GOCTCTGACTGCCALGGY | TH0bp 13

PIF 5-GGTGTGCTGCGTGATCCG-3' 100 bp 14

PIR 5'GATACAAGTATACGAATAGAGCC-3' | 100 bp 14

PO1F 5'-CGGCGAATGTCGTCTTCACAG-3' 200 bp 18

P02R 5-GCATTCCATTGTGATGATGGTG-3' | 200 bp 18
RESULTS AND DISCUSSION

DNA extraction

The full amount of DNA was obtained in this study
as shown in (figure 1). The purity was also found
good ,ranging between 1.6-1.7. This reflected that
the method was successful and gave amplifiable
DNA for PCR experiment without inhibitor for
these Kinds of reactions. Database searches for 16S
rRNA similarities revealed sequences related
toPseudomonas that derived fromcultures originally
identified by others as belonging to differentgenera.
Pseudomonas classification has attracted much
attention in the recent past, and extensive
reclassification has been performed (11). The
Pseudomonas -PCR protocol may offer a rapid
diagnostic tool for genus identification, which was
strongly supported by its experimentally confirmed
selectivity and the restriction fragment length
polymorphism (RFLP) patterns obtained for
P flourescens (Figure 1 and table 1).
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Figure (1): Extracted DNA from the milk electrophoresis on 1% agarose (70 vol/ 90 min) to check purity and integrity,
Lane 1 was standard molecular weight marker S0Ug /ml and lanes 2-7 represent the DNA extracted from samples of milk

Application of PCR

PCR methods seems to be very good. most of these
studies have been conducted by skilled research
personnel under carefully controlled conditions. The
major objective of this study was to develop a rapid
and reliable method for the detection of P.
flourescens from milk, using PCR assay. both genus
and species level is chiefly dependent upon the
designing of the primers targeted against specific
genes. The three set of primers produce three

amplified bands in an expected size 100-150 bp
,200-300 bp ,and 700 bp in size for each primer
respectively and figure (2) represents the PCR result
of one set of primers, were shown to be specific for
P. flourescens genome , no PCR product was
obtained when genomic DNA for other bacteria.
This is explain the highly specify of primers and
accuracy of PCR observed similar results without
enrichment step, such result was also reported by

(12).

Figure (2): PCR product electrophoresis on agarose gel 1.5%( 1 h /70 vol) Lane 10 : 100 bp DNA marker; Lane 8 and 9 :
Negative control; Lane 1-7: PCR product of P.aeruginosa780 bp.

The 16SrRNA gene is used for phylogenetic studies
(13) as it is highly conserved between different
species of bacteria and Achaea (14). In addition to

highly conserved primer binding sites, 16S rRNA
gene sequences contain hyper variable regions that
can provide species-specific signature sequences
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useful for bacterial identification (15). As a result,
16S rRNA gene sequencing has become prevalent in
medical microbiology as a rapid and cheap
alternative to phenotypic methods of P. flourescens
identification (16). Although it was originally used
to identify P. flourescens, 16S sequencing was
subsequently found to be capable of reclassifying P.
flourescens into completely new species, or even
genera . It has also been used to describe new
species that have never been successfully cultured
(17). We have designed 16S rRNA-based PCR
assays that provide rapid, simple, and reliable
identification of P. flourescens and its
differentiation from other phylogenetically closely
related Pseudomonas species. Molecular methods
for detection of specific gene sequences for
monitoring bacterial species population densities
and copy numbers of functional genes are advance
ing rapidly. Results of this research demonstrate that
it will be necessary to empirically test many of the
sequences that have been identified in the
laboratory. The 16S rRNA gene can be compared
not only among all bacteria but also with the 16S
rRNA gene of archeobacteria and the 18S rRNA
gene of eukaryotes (18). Application of other
specific PCR for identification techniques such as
recA gene was recommended.
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ABSTRACT

In order to study the effects of women, camel and cow milks on microorganisms, this study was conducted.
Twenty-six isolates representative Gram negative, positive pathogenic bacteria and yeasts belong to the genera
(Pseudomonas, Escherichia, Aeromonas, Klebsiella, Proteus, Salmonella, Serratia, Staphylococcus,
Streptococcus, Candida and Cryptococcus) were used as indicator lawn to determine the antimicrobial activity of
milk as judged by agar diffusion method. Results shows that all milk types used in this experiment were capable of
inhibited the microbial strain mention above. Camel milk showed superior activity against Staphylococcus aureus,
Escherichia coli and Candida albicans with LSD values of 6.091%,6.448 *and 5.609 * respectively. Human milk
active against E. coli 3, Klebsiela spp. and Candida tropicalislwith LSD values of 6.448%, 6.205* and 7.413*
respectively. Cow milk shows lowest effects with LSD value of 5.709 against Candida albicans. This study
concluded that camel milk and human's milk represents the most effective types of milk against the gram positive
and negative pathogenic bacteria and yeast isolates.

Keywords: LSD values, gram positive and negative pathogenic bacteria and yeast isolates
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INTRODUCTION

Milk is an established and healthy food source of
energy, protein, vitamins and minerals, and has a
highest quality source of well-balanced nutrients.
Milk from different species contains several
antimicrobial factors which exert both specific and
nonspecific bacteriostatic and bactericidal activity
(1). These factors are transferred from the mother to
the neonate and contribute to the protection against
infectious diseases (2). In practical, Milk is rich in
proteins that are classically grouped into two main
classes (i) major milk proteins including caseins and
the whey proteins and (ii)) minor milk proteins
including lysozyme, lactoferrins, lactoperoxidase
and immunoglobulins. Although the constituents
represent only a minor fraction of milk protein, they
have highest immune stimulation potential when
consumed in human diet (3-6). These proteins are
present in the milk of cows, ewes, goat, buffalos,
pigs, camel and human (7-9) but their concentration
fluctuates depending on species, health status of
animal and stage of lactation. Cow's milk has high
lactoperoxidase, but low lactoferrin and lysozyme,
while human milk has high lactoferrin and lysozyme
but low lactoperoxidase. Camel's milk contains all
essential nutrients as cow's milk and also has some
components that are different from those in cow's
milk as well as their values. Insulin, vitamin C,
niacin and some fatty acid are higher in camel's milk
(10). She camel's milk has a good biological value
due to higher content of antimicrobial factors such
as lysozyme, lactoferrin, lactoperoxidase
Jimmunoglobulins G, Peptidoglycan recognition
protein PGRP, Nacetyl-glucosaminidase (NAGase)
(7, 11- 13).Camel milk’s lactoferrin has very high
levels of bactericidal and bacterio static properties
against Gram-positive and Gram-negative bacteria
(14) more than cow and human lactoferrin. The
action is similar against viruses; in this case, for
example, it prevents the penetration of hepatitis C
virus in leukocytes (15, 16). The addition of milks,
specially human milk but also from other animals —
such as cow, giraffe, mule, buffalo, alpaca,and
camel — lowers the bacterial resistance to
antibiotics,through an immunomodulatory action,
but also because they act as glycodecoys for
blocking bacterial lectin attachment to cell receptors
(17, 18)

Camel and human milk also has a unique property
in that it includes the presence of Lactic acid
bacteria (LAB). The Lactobacillus spp. and
Bifidobacteria that isolated from human milk have
antimicrobial activity against Shigella flexineri,
Shigella dysenteriae, Vibrio cholerae, Salmonella
typhi, Pseudomonas spp. Streptococcus
pneumoniae,  Haemophilus  influenzae  and
Staphylococcus aureus (19, 20). Laref and Guessas
(21) found that Lactobacillus spp. bacteria, which
isolated from camel milk have the ability to inhibit
the germination of Candida and completely
inhibited the mycelium growth of Aspergillus spp.,
Trichoderma spp-, Pencillium spp.,

Fusariumroseum, Stemphylium spp. Dheeb et al.,
(22) determined the inhibitory effects of human,
camel and cow's milk against some pathogenic fungi
in Iraq and confirmed that there is a positive
relationship between the concentrations of milk
proteins of these species and the inhibitory growth
rate of milk against fungi and found that human
milk has a stronger inhibitory effect than camel or
cow milk.

Many studies were done concerning the inhibitory
effect of camel and human milk or camel and cow
milk on pathogenic bacteria or fungi. Very rare
studies determined the inhibitory effects of camel,
human and cow's milk together on the gram
negative and positive bacteria and yeast. In this
study, using the diffusion method and determined
the inhibitory effects of human, camel and cow's
milk on twenty six different isolated species of gram
negative and positive pathogenic bacteria and yeast
belong to the genera (Pseudomonas, Escherichia,
Aeromonas, Klebsiella, Proteus, Salmonella,
Serratia, Staphylococcus, Streptococcus, Candida
and Cryptococcus) is pursued and discussed.

MATERIALS AND METHODS

Bacterial and yeast isolates: Twenty six different
gram positive and negative pathogenic bacteria and
yeast isolates belong to the genera (Pseudomonas,
Escherichia, Aeromonas, Klebsiella, Proteus,
Salmonella, Serratia, Staphylococcus,
Streptococcus, Candida and Cryptococcus) were
isolated from different sources and characterized as
shown in table (1).

As shown in table (1), standard strains E. coli PBR
322(1) and (2), E. coli standard and Aeromonas
hydrophila standard were kindly gifted by the post-
graduated students, in Department of
Biotechnology/ College of Science/ Al-Nahrain
University-Baghdad. The yeast isolates were
isolated and characterized by Dr. Batool Dheeb in
Department of Biotechnology/ College of Science/
Baghdad-University, and kindly gifted by her.
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Table (1): The clinical bacterial and yeast isolates and their sources of isolations

Str:‘:.m Bacteria and yeast spp. Gram stain Sources of Isolation

1 Pseudomonas aeruginosa (1) - Urinary tract infection

2 Pseudomonas aeruginosa (2) - Urinary tract infection

3 E coli (1) - Urinary tract infection

4 E.coli (2) - Stool

5 E.coli (3) - Stool

6 E. coli PBR22 (1) ) Standard (Amp) ar_ld( Tet) resistant
strain contain plasmid

7 E. coli PBR22 (2) ) Standard (Amp) ar}d( Tet) yesistant
strain contain plasmid

8 E.coli standard - Standard strain

9 Aeromonas hydrophila - Standard strain

10 Klebseilla pneumonia - Respiratory tract infection

11 Klebsila spp. Respiratory tract infection

12 Proteus mirabilis Urinary tract infection

13 Salmonella spp. Blood

14 Seratia spp. - Respiratory tract infection

15 Staphylococcus aureus(1) + Blood

16 Staphylococcus aureus (2) + Dermal infection

17 Staphylococcus aureus(3) + Urinary tract infection

18 Streptococcus pyogenes + Blood

19 Candida albicans (1) Yeast Aspergilus infections

20 Candida albicans (2) Yeast Aspergilus infections

21 Candida tropicalis (1) Yeast Respiratory tract infection

22 Candida tropicalis (2) Yeast Respiratory tract infection

23 Candida cruzii Yeast Respiratory tract infection

24 Candida kefyr Yeast Respiratory tract infection

25 Candida sojae Yeast Respiratory tract infection

26 Cryptococcus neoformans Yeast Respiratory tract infection
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Milk samples: Samples of human milk were
obtained from lactating women two months after
labor (lactation after colostrum with a breast pump).
Fresh camel's and raw cow's milk samples were
collected from apparently healthy animals also after
two months after labor bred in the living stock
station at the College of Veterinary Medicine,
Baghdad University, Baghdad. The milk samples
were placed in sterile containers and transported to
the laboratory in a cool box. Human, camel and
cow's milk samples were passed separately through
Millipore filter (0.22 mm) (Bio-Rad) before
determining their anti-bacterial and yeast activity.

Evaluation of anti-microbial activity of milk: The
effects of human, camel and cow's milk on the
growth of bacteria and yeast isolates were
determined by the diffusion method on a solid
media following the method described by Silva et
al., (23). Briefly, brain heart infusion broth stock
cultures bacteria and yeast were spreaded on the
surfaces of brain heart infusion agar plates. Then

(100 |Jij ofeach type of milk was pipetted into
prepared holes on the same agar plates and
incubated for (24-48 hrs.) at 37°C. This procedure

was repeated in triplicate for each milk sample. The
inhibition zone rates were calculated by measuring

the means of diameters of clearance zone areas in
(mm) for the triplicate repeats of each milk sample
after incubation with bacteria and yeast isolates.

Statistical analysis: The Statistical Analysis
System-SAS (24) was used to determine the effect
of resource of milk and bacterial and yeast species
in Inhibition zone rate (mm). Least significant
difference-LSD test was used to compare the
significance between means of obtained result.

RESULTS AND DISCUSSION

The inhibitory effects of human, camel and cow's
milk for each of different bacteria and yeast species
were determined as described previously. The
results shown in table (2) and figure (1) indicate that
all three types of milk were capable of inhibiting the
growth of the twenty six isolates of pathogenic
bacteria and yeast with different inhibition zone
rates. For the gram negative bacteria, the genus
Pseudomonas, human milk gave the highest zone
rate of 29 mm with pseudomonas aeruginosa 2 that
was isolated from urinary tract infection patient,
while camel and cow's milk gave 10 mm and 12 mm
respectively with LSD value of 7.327*. For the
genus FEscherichia isolated species and standard
strains, the highest zone inhibition rate of 30mm
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was recorded with E. coli 3that isolated from
patient's stool after treated with human and camel's
milk while cow's milk gave 12 mm inhibition zone
rate with LSD value of 6.448*. For the genus
Klebsiela, Klebsiela spp. that isolated from
respiratory tract infections, human milk recorded a
highest inhibition zone rate of 30mm followed by
20mm and 10mm for camel and cow's milk
respectively, LSD value of 6.205* was recorded for
the three types of milk. For the genus Aeromonas
standard strains, Proteus, Salmonella and Serratia
that were isolated from urinary tract infection, blood
and respiratory tract infections respectively, the
highest zone inhibition rate of 25mm was estimated
with camel milk on Salmonella spp. followed by
22mm and 14mm for human and cow's milk
respectively with LSD value of 4.724*.

For the gram positive bacteria, genus
Staphylococcus, the highest zone inhibition rate of
33mm was recorded with Staphylococcus aureus 2
that isolated from dermal infection after treated with
camel milk, human and cow's milk capable to give

14mm and 11mm inhibition zone rate respectively
and LSD value was recorded to be 6.091*. For the
genus Streptococcus and the isolate Streptococcus
pyogenes that isolated from blood, camel milk gave
a highest inhibition zone rate of 22mm followed by
20mm and 12mm for each human and cow's milk
with LSD value of 4.791* For the yeast isolates
particularly for the genus Candida and
Cryptococcus, human milk was determined to give
the highest zone inhibition rate of 30mm on
Candida tropicalis 2 that was isolated from
respiratory tract infection while camel and cow's
milk were recorded inhibition zone rates of 25mm
and 9mm respectively, LSD value of 7.413* was
determined for the three types of milk.. Camel's
milk also recorded a highest zone inhibition rate
26mm on Candida albicansl followed by human
and cow's milk respectively with LSD value of
5.609*. The total LSD values for human, camel and
cow's milk for all the twenty six bacteria and yeast
isolates were recorded to be 9.273*,8.269* and
9.584* respectively.

Table (2): The inhibition zone rates (mm) for different bacterial and yeast isolates caused by different milk specimens,
using the diffusion method in brain heart infusion agar medium

S::i‘“ Bacterial and yeast isolates Human milk Camel milk Cow milk LSD Value
1 Pseudomonas aeruginosa (1) 10 10 7 4.385 NS
2 Pseudomonas aeruginosa (2) 29 10 12 7.327 *
3 E coli. (1) 20 12 7 6.982 *
4 E.coli (2) 28 26 6 7316 *
5 E.coli (3) 30 30 12 6.448 *
6 E. coli PBR 322 (1) 15 10 10 4.572 *
7 E. coli PBR 322 (2) 12 19 3 4.893 *
8 E. coli standard 15 12 10 4.269 *
9 Aeromonas hydrophila 7 8 3 3.500 *
10 Klebsiella pneumonia 20 12 13 4.873 *
11 Klebsiella spp. 30 20 10 6.205 *
12 Proteus mirabilis 6 9 3 4.613 *
13 Salmonella spp. 22 25 14 4.724 *
14 Serratia spp. 19 22 10 5.774 *
15 Staphylococcus aureus (1) 20 15 2 6.217 *
16 Staphylococcus aureous(2) 14 33 11 6.091 *
17 Staphylococcus aureous(3) 19 25 9 4.742 *
18 Streptococcus pyogenes 20 22 12 4.791 *
19 Candida albicans(1) 25 26 7 5.609 *
20 Candida albicans (2) 22 17 15 5.709 *
21 Candida tropicalis (1) 30 25 9 7413 *
22 Candida tropicalis (2) 19 12 10 4.616 *
23 Candida cruzii 14 17 14 4.883 NS
24 Candida kefyr 19 12 11 5.628 *
25 Candida sojae 22 19 13 5.829 *
26 Cryptococcus neoformans 12 10 2 4.861 *

LSD Value 9.273 * 8.269 * 9.584 * -

* Significant (P<.05), NS: Non-significant
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Figure (1): The inhibition zone rate (mm) of different bacterial and yeast isolates grown on brain heart infusion agar

media treated with human, camel and cow's milk

The results showed that human and camel milk
represent the most effective type of milk against the
gram negative pathogenic bacteria compared to
cow's milk which was ranked second. For the gram
positive pathogenic bacteria, the most effective type
of milk against them was recorded to be camel milk
followed by human and cow's milk respectively. For
the yeast isolates, human milk represents the most
effective type of milk followed by camel and cow's
milk respectively. According to these overall
inhibitory effects on the studied bacterial species
and yeasts our result agree with those of Goldman
(25) and Pelligrini et al., (26) who found that human
breast milk have a strong inhibitory activity against
Escherichia coli, Vibrio cholerae, Haemophilus
influenzae, Streptococcus pneumoniae, Clostridium
difficile,  Salmonella,  Klebsiella  pneumonia,
Staphylococcus aureus, Staphylococcus
epidermidis, and Candida albicans. Benkerroum et
al. (27), found that camel milk and cow's milk have
a bacteriostatic effect against Listria monocytogenes
and Escherichia coli 078:K80. Dheeb et al. (22)
confirmed that there is a positive relationship
between the concentrations of human, camel and
cow's milk and the inhibitory growth rate of milk
against some pathogenic fungi in Iraq and founded
that human milk has a stronger inhibitory effect than
camel and cow milk which were ranked second and
third respectively.

The qualitative results in the present study may be
indicative of the effects of some of the constituents
of the different types of milk as inhibitors of
bacterial and yeasts species growth. Lonnerdal (3)
determined the presence of a multitude of proteins
especially in human milk such as SIgA, lactoferrin,
lysozyme, lactoperoxidase, hepatocorrin and o-
lactoalbumin have inhibitory activity against
pathogenic bacteria, viruses and fungi. Some of
these proteins are likely to act independently,

whereas others may act synergistically. The positive
health effects of milk proteins can be presented as
antioxidative,  antimicrobial,  antihypertensive,
immunomodulatory and anti-thrombotic  (28).
Kleesen et al. (29) proved that the bacterial flora of
breast fed infants is different from that of formula-
fed infants; breast fed infants have fewer potentially
pathogenic bacteria such as E. coli, Bacteriodes,
Compylobacter and  Streptococci but more
Lactobacilli and Bifidobacteria. Gyorgy (30), found
that the antimicrobial components in human milk
inhibit the growth of pathogenic bacteria; it is also
likely that some substances stimulate the growth of
beneficial bacteria, so they have prebiotic bacterial
activity. This was originally called the bifidus
factor, which can limit the growth of several
pathogens by decreasing intestinal pH.

El-Agamy et al. (11) and Kappeler et al. (31)
indicated that milk is capable to protect against
microbial contaminations by natural inhibitory
system including the lactoperoxidase/ thiocyanate/
hydrogen peroxide (LP) system, lactoferrins,
lysozyme, immunoglobulins and free fatty acid.
Cow's milk inhibited the metabolic activity of E.
coli through the presence of both xanthine oxidase
(x0) activity and the presence of nitrite, implying
that xo-generated nitric oxide functions as an
antibacterial agent (32). The concentrations and
activity of each of these microbial system
substances depend on animal species, stage of
lactation and health status (13). Shamsia (33)
determined the antimicrobial factors of both camel
and human's milk and concluded that camel milk is
richer in immunoglobulin (1.54mg/ml) than human
milk (1.14mg/ml). However, contents of lactoferrin
and lysozyme were very low (0.24mg/ml) and
(0.06mg/ml) respectively as compared with human
milk which contains (1.95mg/ml) lactoferrin and
(0.65mg/ml) lysozyme. Camel milk contained more
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fat, protein, specially casein and ash contents but
lower whey protein and lactose contents than human
milk. Casein and whey protein contents in human
milk make it very nutritious for the new born baby.
El-Agamy and Nawar (13) determined the level of
immunoglobulin-G in camel milk is (1.64mg/ml)
compared to 0.67 and 0.86mg/ml for cow and
human milk respectively. While the content of
lactoferrin in camel milk 0.22mg/ml is significantly
higher than that in cow's milk and very low
compared with that of human milk (34). Siseciaglu
et al. (9) explained that the Lactoperoxidase (LPO)
system of bovine milk exhibits inhibition property
against  Citrobacterfreundii, —Escherichia  coli,
Streptococcus pneumoniae, Staphylococcus
epidermidis, Staphylococcus intermedius, Candida
albicans and Candida krusei. Wakabayashi et al.
(35), Kruzel et al. (36) and Legrand et al. (37),
showed that lactoferrin is an essential element of
non-specific innate immunity in human and other
mammels (the concentration of lactoferrin in cow's
milk is lower than it is in human's milk). Conesa et
al. (14) revealed that camel milk’s lactoferrin has
very high levels of bactericidal and bacteriostatic
properties against (Gram-positive and Gram-
negative bacteria) more than cow and human
lactoferrin. Cardoso et al. (38) explained the ability
of camel's milk to protect the mice that inoculated
with Salmonella enterica bacteria, in addition to
lactoferrin and Immunoglobulin-G, other substances
present in camel milk could be responsible for the
protection of the mice, such as lysozyme,
lactoperoxidase, vitamin C (present in large
amounts) and carbohydrates through their proven
immunomodulatory action (39- 41).

CONCLUSION

The present study confirmed that there is a strong
relationship between the concentrations of the milk
proteins that present in human, camel and cow's
milk and the inhibitory effects against bacteria and
yeast isolates and due to the highest zone inhibition
rates, camel milk and human's milk represents the
most effective types of milk against the gram
positive and negative pathogenic bacteria and yeast
isolates followed by cow's milk which ranked
second in its inhibitory activity.
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ABSTRACT

In many different fields, bacterial alkaline protease is of big importance, one of them is the field of industry.
Fourteen proteolytic isolates were obtained. The isolates were subjected to different values of temperatures,
salinity, and pH. Under normal conditions, all isolates were able to produce protease. Under experimental
conditions of pH and temperatures, only 7 isolates were able to produce protease. In addition, the isolates were
subjected to experimental conditions of salinity and temperatures, thus, only 3 isolates showed an ability to
produce protease. In general, Bacillus carboniphilus, B. cereus, B. pumilus, and Kocuria kristinae showed highest
ability to produce protease at different physicochemical conditions, promising a good source of industrial
production.

Keywords: Isolation, identification, protease producing bacteria, soil, Soran City.
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INTRODUCTION

Proteases include a group of enzymes responsible
for the hydrolytic process of the protein molecules
into smaller peptide chains and free amino acids.
They are common in all living organisms as they are
essential for cell growth and differentiation (1).
Protease -a well-known enzyme- is of big
importance in industry since involving in many
applications such as: food, agricultural industries,
leather, pharmaceutical, silk, detergents, and
proteinaceous west bioremediation. This wide
variation in both physiological and biotechnological
properties attracts more attention to this unique kind
of enzymes (2). Protease is one of three groups of
enzymes that represents about 65% of the total
production of all groups (3). Proteases are extracted
from microbes, plants, and animal sources as well.
Microorganisms have the advantages of easy, cheap,
and fast growing, so they always have been a sound
choice to produce the enzyme. In addition, proteases
produced by microorganisms are favored among
other origins because microbial proteases showed all
the traits required for biotechnological applications
like rapid broad biochemical diversity, culture in
small space and extreme feasibility to produce
different enzymes for different chemical processes
(4- 6). At the same time, the share of
microorganisms within the total amount of
production is more than 40% (7).

Fungi known to be able of producing protease in
commercial quantities are many species belong to
the genus Aspergillus such as: Aspergillus flavus, A.
miller, A. niger in addition to Penicillium
griseofulvin (4), while those belong to the bacterial
group are many species of the genus Bacillus such
as: Bacillus licheniformis, B. firmus, B. alcalo, B.
subtilis and B. thuringiensis (8, 9).

The industrial production of protease starts with the
step of screening of probable protease producing
microbial strains followed by selecting the best
candidate microorganism. It is of an industrial
importance to select microorganisms with capability
of producing protease in vast range of physico-
chemical conditions, then strains of wide tolerance
will be grown in optimal conditions for optimal
yield of protease (10). The activity and stability of
desired proteolytic enzyme in extreme conditions of
salinity, acidity, and temperature is the key stone in
selecting the suitable enzyme for commercial
production (11). Most of protease production steps
are happened under extreme conditions, so it would
be very helpful to produce enzymes under wide
range of salinity and temperature (12).

The Bacillus genus is one of the most important
genera due to its ability to produce protease in large
quantities in spite of the vast variation in physical
and chemical conditions (13). This study was
conducted to determine the ability of bacterial
strains isolated from Soran city soil that produce
protease under different conditions of salinity, pH,
and temperature.

MATERIALS AND METHODS

Source of samples: Samples were collected from
different areas in Soran city (north of Erbil,
Kurdistan province). The proteolytic bacterial
cultures were isolated from various protein enriched
soil samples (from area near to slaughter house and
other places).

Sampling: The samples were collected aseptically
from top soil to the depth of 5 cm by using a sterile
spatula in sterile plastic containers. Later, samples
were allowed to dry at room temperature.

Isolation, and identification of bacteria: All
samples were serially diluted (6 decimal dilutions)
by using sterile distilled water and the highest three
dilutions were cultured on nutrient agar plates. After
incubation at 37 °C, discrete colonies were cultured
again on skimmed milk agar. The hydrolytic zones
noticed after 24 hrs. of incubation, were considered
as a sign of presence of protease producing bacteria
(14). All protease producing isolates were cultured
and purified on nutrient agar. A suspension of each
isolate was prepared and compared with McFarland
0.5 turbidity to be loaded into VITEK® 2 SYSTEM
for identification.

Optimizing of physicochemical factors: The effect
of different values of temperature, salinity, and pH
on protease produced by the isolates was
determined. The optimization was of two branches,
the first one tested the effect of both acidity and
temperature, while the other part of the experiment
studied the effect of both salinity and temperature.

1-Isolates under combination of different pH and
temperature values:

The fourteen isolates were tested under a
combination of different values of pH (9-12)
simultaneously with four temperatures (40, 50, 55,
and 65 °C).

2- Isolates under combination of different
salinity and temperature values:

Isolates were tested under a combination of different
values of salinity (6, 8, and 10%) simultaneously
with 4 temperatures (40, 50, 55, and 65 °C).

RESULTS
Identification of strains

Fourteen different isolates were identified, seven
strains were belong to the genus Bacillus, four
strains were belong to the genus Staphylococcus,
other strains were Aerococcus viridians, Kocuria
kristinae, and a Gram negative bacillus strain.

Protease production under standard conditions

Isolated bacterial strains were screened for the
ability of protease production. Strains that form a
clear zone around the colony were considered as
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protease forming strains. After identification, strains
were cultured on traditional medium (Skim milk
agar) under standard conditions (pH 7, 37 °C and
5% of NaCl concentration). The isolated strains
showed different results of hydrolysis, ranged from
7 mm to 35 mm, all isolates showed convergent
clear zones (20- 35mm) but two exceptions, Bacillus
licheniformis 10 mm and Bacillus pumilus 7 mm
(table 1).

Table (1): Diameter of clear zone for isolated strains

Protease production under different values of pH
and temperature

Only 7 isolates out of total 14 isolates were able to
produce protease under given values of pH and
temperature. Bacterial isolates showed different
responses of protease production. With the existence
of three exceptions: Bacillus cereus, Bacillus smithi,
and Kocuria kristinae, it was clear that the
production of protease was affected by the high
temperature, especially at 65 °C and less effect with
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grown on skim milk agar under standard conditions 55 °C. Temperature of 40 and 50 °C were suitable

for moderate production of protease; all isolates

Name of strain [hrrneor af gave a moderate production with at least 3 values of
clear zone (mm) . . .
— pH. Most of isolates gave high responses with pH 9
Aerococcus viridians 35 o .
Bacillus carboniphilus 20 and temperature of 40 and 50 °C. Bacillus
Bacillus cereus 35 carboniphilus showed a high response (marked with
Bacillus coagulans 35 +++) with pH 12 and temperature of 50 °C. Kocuria
Bacillus licheniformis 10 kristinae showed the best response due to the high
Bacillus mycoides 30 tolerance of temperature represented in high
Bacillus pumilus 7 production at three values (40, 50, 55 °C) as shown
Bacillus smithi 30 in table (2).
Gram negative bacillus 20
Kocuria_kristinae 35 Protease production under different salinity and
Staphylococcus carnosus 35 temperature
Staphylococcus haemolyticus 35
Staphylococcus sciuri 30 Under relatively high salinity and given
Staphylococcus vitulinus 35 temperatures, only three isolates were able to

produce protease. The production was limited to 50
and 55 °C, and one strains (Bacillus pumilus)
showed highest production in pH 10 and
temperature of 50 °C. The Gram negative bacillus
strain showed a moderate response at 50 °C only,
but with all given values of salinity (table 3).

Table (2): Production of protease against a combination of pH and temperature

K Temperature (°C)
Strain pH 40 50p 55 65
9 ++ ++ ++ -
) . 10 ++ ++ ++ -
Bacillus carboniphilus W s T+ T+ B
12 - +++ - -
9 +++ +++ ++ ++
) 10 ++ ++ ++ ++
Bacillus cereus
11 ++ ++ ++ -
12 - - - -
9 ++ ++ - -
) 10 ++ ++ - -
Bacillus coagulans 1 — T+ - -
12 - + - -
9 +++ ++ ++ -
Bacillus pumilus 10 b — = .
11 ++ ++ ++ -
12 ++ ++ - -
9 ++ ++ ++ ++
] o 10 ++ ++ ++ ++
Bacillus smithi 1 — T+ - -
12 - - - -
9 +++ +++ +++ ++
) o 10 +4 ++ ++ ++
Kocuria kristinae
11 ++ ++ ++ -
12 - - - -
9 ++ ++ - -
o 10 ++ ++ - -
Staphylococcus sciuri 1 s T+ - -
12 + + - -
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Table (3): Production of protease against a combination of salinity and temperature

q Salinity Temperature (°C)
Strain (%) 40 50 55 65

6 - ++ ++ -

Bacillus pumilus 8 - ++ ++ -
10 - ++ + -

6 - ++ - -

Gram negative bacillus 8 - ++ - -
10 - ++ - -

6 - ++ ++ -

Kocuria kristinae 8 . ++ ++ -
10 - ++ ++ -

DISCUSSION

Fourteen strains were isolated from the soil, showed
very close dimensions of clear zone (20 — 35mm), in
other word, the ability to produce protease was
approximately equal among these isolates. Two
strains (Bacillus licheniformis and B. pumilus)
showed lower ability (10 mm and 7 mm
respectively). The close responses of different
strains may be due to the moderate conditions of the
natural environment.

Under a range of 9 — 12 pH and 4 values of
temperature (40, 50, 55, and 65), only 7 isolates
were able to produce protease while others (7
isolates) failed to give such result, the reason behind
that might probably due to the genetic factors. The
highest production of all isolates was limited in pH
9, this result was similar to that found by Swamy et
al.(15) and Kumar et al. (9), and this may due to the
adaptation of isolates with the low alkalinity of the
soil resulting from continuous leaching of soil by
rain. The best result was achieved by B. Kocuria
kristinae which was able to produce high quantities
of protease in three temperatures 40, 50, and 55 °C
while it failed to produce protease in 65 °C. This
result was agreed with that found by Bizuye et al.
(16) and Abdel Nasser et al.(17). Bacillus cereus
also produced high quantities but in short range of
temperature (40 and 50 °C only). Bacillus
carboniphilus and B. pumilus showed high
production at temperature of 50 and 40 respectively.
Other isolates gave moderate results in different
values of temperatures.

Under a combination of different values of salinity
and temperatures, only three isolates were able to
produce protease. Two of the three isolates were
able to make protease under different values of
salinity in addition of effect of temperature; this
result, clearly indicates a good ability to tolerate
temperature in addition of high salinity, while the
third isolate (the Gram negative bacilli) was able to
produce protease under different conditions of
salinity with one value of temperature, this result
was related with results found by Bizuye et al. (16).
In general, all the three isolates failed to produce
protease in temperature of 40 and 65 °C, the reason
behind that may due to the osmotic pressure resulted

from the relative high concentration of salt which
inhibit the metabolic processes in the bacterial cell.
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ABSTRACT

Four semi-synthetic media, Soran F, Soran L, Soran M and Soran FLM, were manually prepared using water
sprouts extracts of Fenugreek (7Trigonella foenum-graecum), Lentil (Lens culinaris) , Mung bean (Vigna radiata)
and equal volumes of these extracts respectively, as sources of carbon, nitrogen and minerals. These extracts were
intentionally sterilized in autoclave under 121 °C, 15 psi to denaturize proteins, amino acids and other sensitive
nutrients for preparing nutritionally poor media but highly supplied with a variety of minerals enhancing isolation
of aerobic actinomycetes. Sterilized extract was separately added to a base medium consists of 1.2 % agar and 0.8
% NaCl. These media were inoculated with one diluted soil sample to detect the selectivity for aerobic
actinomycetes. After incubation under 37 °C for 4 -7 days, the four media showed different numbers of isolates as
following: 8, 14, 9 and 12 respectively, for the media mentioned above comparing with 2 isolates for nutrient agar.
No fungal growth were noticed after 30 days This result indicates high selectivity of both Soran M and Soran F
media, which can be increased by adding specific antibacterial antibiotics.

Keywords: Semi-synthetic Media, Sprouts, Aerobic Actinomycetes, Soran Media
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INTRODUCTION

The study of microorganisms requires techniques
for isolating cells from natural sources and growing
them in the laboratory on synthetic media. Thus,
development of synthetic culture media and culture
techniques has played important roles in the
advancement of this field. Media are used for isolate
and identify Dbacteria, reveal their metabolic
properties, and allow long-term storage of pure
cultures. Media can be classified as simple, complex
(or semisynthetic) and synthetic (1). While most of
the nutritional components are constant across
various media, some bacteria need extra nutrients.
Those bacteria that are able to grow with minimal
requirements are said to be non-fastidious and those
that require extra nutrients are said to be fastidious.
Addition of extra nutrients to basal medium makes
them enriched media that used to grow nutritionally
exacting (fastidious) bacteria (2). Actinomycetes are
typically Gram positive, filamentous, some of them
are partially acid-fast or branched bacteria (3). It is
distinguished from other bacteria by their
morphology and slow growth. Actinomycetes are of
universal occurrence in nature and are widely
distributed in natural and man-made environments.
Aerobic actinomycetes are industrially important
group have the ability to produce large numbers of
biologically active compounds which have
important applications like antibiotics, herbicides,
pesticides and enzymes (4,5). Most of members
belonging to this group can grow on nutritionally
poor environments while some of them are
fastidious, which need special amino acids for their
growth and metabolism (6). In spite of their simple
nutritional requirements, they are difficult to
directly isolate from their environmental sources in
traditional media because they slowly grow that
other microbial flora readily grow and overcome
them (7). Actinomycetes culture media contain
source of carbon, nitrogen and variety of minerals
(8). Sprouts are shoots of germinated seeds. They
are excellent sources of protein, vitamins, and
minerals. The most common types of seeds used for
sprouting are alfalfa, mung bean, soybean, lentil,
cabbage, radish, and rye seeds. Sprouts have so
many valuable attributes: living sprouts are quality
food of high bio-photons, which provide a high bio-
energetic value, to energize cell and help the entire
organism function, and prevent and repair defects.
Bio-genic living foods offer the strongest support
for the regeneration of cells. Sprouts are a powerful
source of antioxidants in the form of the vitamins,
minerals and enzymes, which assist in protecting
from free radical damage. Raw foods contain
oxygen, and sprouts have an abundance of this
element. Sprouts provide full of living enzymes, a
vital life-force, a good source of protein and
essential fatty acids which perform many vital
functions.

The aim of the present study was to manually
prepare media highly enriched with a variety of

minerals enhancing cultivation of aerobic
actinomycetes. These media have low content of
carbon and nitrogen to prevent flourishing of other
rapidly growing microbes (9).

MATERIALS AND METHODS

Preparation of sprouts: Seeds of fenugreek, mung
bean and lentil taken from local markets, were
separately put in a glass jar and soaked with water
and covered with gauze at room temperature. Seeds
were soaked in water for 8-10 hours, washed 2-3
times on next 12 hours and finally stored under
darkness for additional 12 hours as described by
Shipard (10).

Preparation of sprout extract: One hundred grams
of each sprout type were mixed with 200 ml of
distilled water by blender for 2 mins. Only
fenugreek extract was diluted twice because it was
so thick. The extracts were pre-filtered using gauze
to get rid of big particles and centrifuged (Thermo
Scientific, Germany) for 10 mins. at (8500 rpm),
then re-filtered twice with 0.33 mm and 0.15 mm
filter papers (11).

Preparation of media: Four types of media, named
Soran F, Soran L, Soran M and Soran FLM, were
prepared from 50 % of fenugreek, lentil, mung bean
and equal volumes of these sprouts extracts
respectively, which separately added to a double
strength base medium consists of 0.8 % NaCl and
1.2 % agar-agar. The pH of each extract and base
medium was adjusted to 7.2+0.2 and then sterilized
in autoclave (121 °C, 15 psi) for 20 minutes.
Sterilized extracts were mixed with various basal
media and used in experiments. Another four media
were prepared using same extracts, sterilized with
Millipore filter disks (0.22 pum) added to an
autoclaved double strength base agar.

Sampling and culturing: A sample of soil was
collected in a clean container from Soran city, in the
North of Erbil/ Iraq. One gram of the sample was
suspended in 9 ml of normal saline (0.85 % NaCl,
w/v) and serially six times diluted using decimal
dilutions and cultured using spread-plate method
(12). 0.1 ml inoculum from three highest dilutions
(10*, 107 and 10°) were spread into surface of each
type media already prepared. After incubation at 37
°C for 4 -7 days, all pure cultures were incubated
under conditions mentioned above. Those isolates
were activated by culturing on nutrient broth and
incubated at 37 °C for 18 hours. One loopful from
each one was subcultured on Soran media and
reincubated under the same typical conditions for
their growth.

Screening of Actinomycetes isolates: Colonies
grown on each type of media were characterized by
macroscopic and microscopic according to Bergey’s
manual of determinative bacteriology (12). Isolates
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with different morphologies have been sub-cultured
on nutrient, blood and chocolate agar plates to show
their morphological characteristics. Isolates with
different Gram stained smears were prepared from
purified cultures. The total numbers of colonies
grown on each medium type were calculated and the
percentage of actinomycetes was determined.

Identification of other isolates: Each isolate
identified as Gram-positive cocci, coccobacilli and
non-spore forming bacilli were suspended in normal
saline (0.45 % NaCl, w/v), adjusted to 0.5
McFarland tube using turbidity meter and identified
using BIOMERIEUX VITIK® 2 SYSTEM (France)
in Ashti hospital. The isolates were loaded to the GP
cards for identification and loaded to the instrument
for 10 hrs. (13).

Screening of antibacterial activity: The
antibacterial activity of each sterilized extract used
in preparation of Soran media was detected against
these isolates of Staphylococcus aureus, Klebsiella
pneumoniae, E. coli, Proteus mirabilis and
Pseudomonas aeruginosa by agar diffusion method
(14).

RESULTS
Harvesting sprouts

Three types of sprouts (Fenugreek, Lentil and mung
bean) were prepared and had been ready after 34-36
hours. After specified time, each sprout type showed
different lengths of germination tube ranged from 2-
5 mm.

Screening of isolated bacteria

The bacterial isolates from dilution of 10 showed
good growth on each of Soran F medium, Soran L
medium, Soran M medium and Soran FLM medium
after 4 days of incubation under 37 °C. The
numbers of bacterial isolates have increased on each
medium after 7days of incubation to 203, 347, 76,
and 130 colonies, respectively. Some of colonies
were somewhat large and others were very small on
the 4™ day of incubation. The smallest colonies have
enlarged after 7-14 days and their colors have
changed. When compared with isolates grown on
nutrient agar under the same conditions, there was
heavy growth difficult to count. Only seven types of
bacteria from dilution 10~ were counted on nutrient
agar. These included 1, 2, 2 and 2 of gram-positive
staphylococci, spore forming bacilli, actinomycetes
and gram-negative bacilli, respectively. All media
prepared of extracts sterilized with Millipore filters
were heavily contaminated under refrigeration
temperature before culturing.

The selectivity of Soran media

The total number of different actinomycetes isolates
comparing with total number of isolated bacteria on
each culture medium was counted in table (1).
Actinomycetes isolates were picked according to the
microscopic characteristics of cocci, coccobacilli
and filamentous cells with the morphology of
colony together. The result showed that Soran M
medium and Soran F medium have high isolation
capability for actinomycetes than other types.
Number of isolates were 9 and 8 respectively. Other
two types of Soran L medium and Soran FLM
medium showed moderate ability of isolation but
when compared with nutrient agar they were much
better.

Table (1): numbers of total and actinomycetes

isolates
Total Total Number of
Type of number number q
. actinomycetes
media from of isolates
dilution 10* isolates

Soran F 203 9 8
medium
Soran L 347 21 14
medium
Soran M 76 10 9
medium

Soran

FLM 130 16 12
medium
Nutrient n 7 2

agar

“Total number of bacterial isolates on nutrient agar
cultured with inoculum from10”

A few number of isolates were slowly grown on the
four media under study, required approximately 14 -
21 days. These isolates couldn’t grow on traditional
media like nutrient agar, blood and chocolate agar
as shown in table (2). The slowly grown colonies
were very small, less than 1 mm in diameter,
colored white, yellow and red with round edges.
They showed gram-positive irregular cocci clusters
and diphtheroids. Those have highly flourished on
Soran L medium and Soran M medium rather than
other media.

Although the extracts of sprouts showed no
antibacterial activity against any of pathogenic
isolates, all isolates of pathogenic bacteria couldn’t
grow on most of Soran Media. Only Pseudomonas
aeruginosa and Staphylococcus aureus showed
weak growth on Soran L and Soran FLM media.
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Table (2): numbers of isolates couldn’t grow on traditional media

Media Nutrient agar Blood and chocolate agar
Soran F medium 2 1
Soran L medium 10 1
Soran M medium 3 2
Soran FLM medium 2 2

Actinomycetes grown on Soran media

All types of Soran media under study which have
been manually prepared showed somewhat high
selectivity for isolation of wide numbers of
actinomycetes after 4, 7, 10 and more days of

Long filaments

incubation under 37 ‘C. After identification of non-
filamentous isolates using VITIK® 2 SYSTEM the
microscopic ~ examination  showed  different
microscopic shapes ranged from irregular diplo or
staphylococci, coccobacilli in  addition to
diphtheroids and rudimentary branched to long
filaments as shown in figure (1).

Figure (1): Microscopic appearance of Actinomycetes isolates

The isolates of actinomycetes which have showed
filamentous appearance were slowly grown on
traditional media and showed wide differences in
colony morphologies. These included: mucoid or
dried yellow, orange, brown, grey-white and tan
pigmented wrinkled with cottony top, chalky, waxy
heaped, dried broken, star shape, flower shape,
empty sac like, broken eggs like colonies, whitey
pink, yellow, orange, and smooth colonies with
entire edges.

Gram positive bacteria other than actinomycetes

Other non-actinomycetes gram positive isolates
showed good growth on Soran media. The
identification of these isolate using VITIK® 2
SYSTEM  showed that one isolate was
Granulicatella elegans that grown on both Soran F
medium and Soran FLM medium, two isolates of
staphylococci and four isolates of spore-forming
bacilli were grown on Soran L medium, one isolate
of Lueconostoc mesnteroides subspecies cremoris
was grown on Soran M medium and also four
isolates of spore-forming bacilli were grown on
Soran FLM medium.

Non -filamentous actinomycetes

One isolate of Erysipelothrix rhusiopathiae was
isolated on Soran FLM medium. One isolate of

kocuria rosea and Rhodococcus equi was isolated
on all of Soran media which showed small orange
round colonies and whitey pink colonies
respectively, when purified on chocolate agar and
blood agar. One isolate of Kytococcus sedentarius
was isolated on both Soran L and Soran M media.

DISCUSSION

When microbial ecologists seek to isolate new
bacteria from the environment, they must expertise
with many nutrients and growth conditions to
culture the newly isolated bacteria in the laboratory.
It is often very difficult to replicate bacterial growth
conditions in the laboratory (2). Among the soil
organisms, actinomycetes as a group of bacteria that
are widely distributed and are known to play a very
important role in the degradation of organic matter
and have the ability to produce a variety of
industrially important compounds (15). This group
is difficult to be cultivated on traditional media
because of their slow growth rate and long
generation time even under typical conditions. For
this reason, attempts are going on to find new
techniques and methods for isolation of this group
of bacteria. It should be emphasized that a selective
medium for the isolation of actinomycetes does not
have to be one on which their growth is luxuriant. It
is enough that they grow while bacteria and fungi do



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

not. It is known that actinomycetes can survive and
grow to some extent on very small amounts of
nutrients which may be found as impurities in some
of the non-nutrient substances such as agar and
water agar (5). This explained why the most number
of bacteria grown on Soran media were belonging to
this group. This was first because the constituting
extracts of sprouts were intentionally autoclaved to
destroy all carbon and nitrogen sources that may
enhance the growth of other microbes. For example,
those fungi and true bacteria have readily heavily
grown on nutrient agar and overcome actinomycetes
isolates. Second, a variety of mineral salts added to
selective media support the metabolism of
actinomycetes and increase the selectivity. Sprouts
have excellent array of minerals necessary for
actinomycetes activities and those minerals are heat
standing. Analysis had shown the following
increases in some ions in mung bean seeds when
sprouted: calcium up 34 %, iron up 40 %,
phosphorous is up 56 %, potassium up 80%, and
sodium 690 % (6). These increases are
approximately similar in fenugreek that explained
why Soran M and Soran F media showed the
highest selectivity. In Soran L medium highest
number and wide diversity in microbial content
might be belong to much more concentrations of
some ions in lentil sprouts which enhance
flourishing of wide numbers of microbes as we have
gotten. Ions like Calcium, Iron, Magnesium,
Phosphorus, Potassium, Sodium, Zinc, Copper and
Manganese are of double or triple concentrations in
lentil than in other two sprouts (16). Although the
diversity in microbial content had been noticed in
Soran L medium, it was limited to a few
staphylococcal strains and more spore forming
bacilli. This limitation may be because of the
presence of boron in lentil sprouts that inhibited the
growth of other bacteria. A recent study had been
carried out by Sayin and his co-workers (17)
showed that boron and boron compounds have
antibacterial effects on several clinical bacterial
stains. Also, they found that Staphylococcus aureus
was the most resistant to these compounds while
Pseudomonas aeruginosa exhibited a tolerance in
some degrees. It is well known that the genus
Bacillus has big numbers of species living in the soil
that can tolerate high concentration of boron
(18,19).

As it has been already mentioned in the current text,
sprouts are highly enriched with living enzymes
predigesting the protein into their constituent amino
acids, highly supplied with vitamins and green
chlorophyll pigment. Highly enriched media which
have been prepared with millipore sterilized extracts
explained why those were highly sensitive to
contamination with high number of psychrophilic
and mesophilic bacteria before culturing.

As for fungi which are more abundant is soil, no
growth on the four media was noticed, even after
more than 30 days of preservation in refrigerator.
The reason behind that might be the absence of
monosaccharides necessary for their growth (20).
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ABSTRACT

The present study was carried out to determine the effect of Aspergillus fumigatus on liver function in albino mice.
A significant increase (P < 0.05) was shown in Alkaline phosphatase ALP, Aspartate Aminotransferase
AST(GOT) and Alanine Aminotransferase ALT (GPT) levels in mice treated with spore suspension of
A.fumigatus comparing to control animals. On the other hand , when kidney function was studied an increase in
blood urea and serum creatinine levels in treated mice was shown. This increment correlated with the dose of spore
suspension exposure time in comparison with control group .

The effect of A. fumigatus on hematological parameters clearly demonstrated a decrease in hemoglobin
concentration ( Hb), Packed Cell Volume (PCV), White Blood Cells(WBCs) and differential count of WBCs.

Keywords: Aspergillus fumigatus; Biochemical parameters, COBAS INTEGRA
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INTRODUCTION

Aspergillus fumigatus known as filamentous fungus
belong to class Eurotiomycetes (1) is globally
ubiquitous and a cosmopolitan (2). Colonies of 4.
fumigatus shows typical blue-green surface
pigmentation with a suede-like surface consisting of
a dense felt of conidiophores (2) . Serum alkaline
phosphatase (ALP) activity and urea nitrogen were
examined After infecting the mice by inoculation
with A.fumigatus spores Results showed an increase
within seven days (3) This is due to the release of
enzymes to the serum and increasing serum
enzymes activities that was clearly found in animals
with nasal aspergillosis. One of the extrolites
associated with conidiospores, such as gliotoxin has
effects in the initial lung infection process (4). In
most cases in an aging infected lactating alpaca In
infected camels with A.fumigatus, [ reached
83.2+36.6IU\L (normal value 64.16+8.13 TU\L) ] 5).
Haematological examination of A.fumigatus spores
inoculated goats with Intravenous (I/V) inoculation
revealed significant decrease of haemoglobin
concentration (6).In dogs infected with A4.fumigatus
spores ,haemoglobin(Hb), haematocrit(Htc) and
albumin values decreased, haematurea was observed

in all dogs, and protein urea in some within seven
days (4).Administred camels with GT for 3
consecutive days resulted in significantly difference
from the control by a decrease in the concentration
of blood albumin and a-globulin (7). The present
study was designed to investigate some biochemical
changes in mice as compared with control after
exposure to Aspergillus fumigatus.

MATERIALS AND METHODS

Laboratory animals: A total number of 20 male
Albino mice of ages (6—8) weeks old which were
obtained from the (National Center of Researches
and Drugs Monitor in Baghdad) were adapted for
two weeks in Biotechnology Research Center/ Al
Nahrain University before starting experiment by
rearing in separated, cleaned and disinfected cages,
they were fed on commercial assorted pellets and
tap water.

Experimental design: Twenty Albino mice were
randomly divided into 8 groups and treated as in

figure (1).

20 mice

The 1* group (n=20)

were inoculated intranasally with 5x10° spore suspension at three period

v

Control

5 mice

JJ | post infections | L
!

v v

14 21

-

| S

days post infection

Figure (1): Experimental design of Physiological and Hematological parameters study

The 1* group (n=20) were inoculated intranasally
with 5X10° conidia in 20 pl of PBS-0.01% Tween
20 (8). Five mice per group were sacrificed after 7,
14 and 21days post infection. Control group mice
were immunosuppressed with hydrocortisone and
inoculated intranasally with 20ul PBS-0.01%
Tween 20 (9).

Blood Collection: Mice were anesthetized with
chloroform following 7, 14 and 21 days after

exposure and 1 ml of blood was directly drawn from
the tail vein using 1 ml syringe ( triplicate animals).
Blood was divided into two tubes (0.5ml for each
tube .An EDTA coated tube ( anticagulant) was
used for hematological analysis , and the other tube
was left for about 30 minutes, and then centrifuged
at 800 g for 10 minutes. Serum was transferred to 1
ml Eppendorof tube using micropipette, and then
kept according to (10) in deep freezer -30 until
biochemical and immunological analyses were
improved.
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NH 4 + salicylate + hypochlorite ALT

Physiological tests: Liver functions (Alkaline
phosphatase ALP, Aspartate Aminotransferase AST
(GOT) and Alanine Aminotransferase ALT (GPT)
and renal functions (serum creatinine and Urea)
were assayed on an automated biochemical analyser
COBAS INTEGRA® 400 plus in hematology
laboratory of Ministry of Health/ central labratory
by using kits provided from Bioneer Company.

Liver function tests:

A) Aspartate Aminotransferase AST (GOT) -
Pyridoxal phosphate activated:

Test principle: Method was according to the
International Federation of Clinical Chemistry
(IFCC)(if36549g),

MDH
L-Aspartate + 2- oxoglutarate————p oxaloacetate + L-glutamate

AST

Oxaloacetate + NADH+ Ht 4, L-malate + NAD+

The rate of the NADH oxidation is directly
proportional to the catalytic AST activity. It is
determined by measuring the decrease in absorbance
at 340 nm. (9).

B) Alanine Aminotransferase ALT(GPT) -
Pyridoxal Phosphate Activated: Method was
demonstrated according to the International
Federation of Clinical Chemistry (IFCC) (10). The
rate of the NADH oxidation is directly proportional
to the catalytic ALT activity. It is determined by
measuring the decrease in absorbance at 340 nm.

.

C) Alkaline phosphatase determination (ALP): It
was determined by measuring the increase in
absorbance at 409 nm (9).

Renal functions

A) Blood urea: In enzymatic colorimetric test,

urease cleaves Uren to form Ammonia

andcarbondioxide.

Uren +H, O Urease 2 NH3 + CO,
EEE—

In an alkaline media, the ammonium ions react with
salicylate and hypochlorite to form green colored
indophenols (2, 2- dicarboxylindophenol).

The reaction was catalyzed by sodium nitroprusside.

indophenols

B) Creatinine:

Test principle: This kinetic colorimetric assay is
based on the Jaffé method. In alkaline solution,
creatinine forms a yellow-red complex with picrate.
The rate of dye formation is proportional to the
creatinine concentration in the specimen.

Alkaline pH

Creatinine + picric acid

Hematological tests: Hb, PCV, WBCs and
differential count of WBCs were determined using
the fully automated ABX Pentra DX 120+ Analyser
in central laboratory/ Ministry of Health.

Hematological  parameters haemoglobin
concentration hb), packed cell volume, white blood
cells WBCs and differentiated count of wbcs were
determined by that whole blood was immediately
analyzed for complete blood picture, that were : Hb,
PCV, WBCs and diff. count of WBCs using the
fully automated ABX Pentra DX 120+ Analyser in
central laboratory/ Ministry of Health.

RESULTS AND DISCUSSION

Effect of Aspergillus fumigatus on physiological
parameters in mice

Liver functions : The effect of A. fumigatus in liver
functions including (Alkaline phosphatase ALP,
Aspartate  Aminotransferase ~ AST(GOT) and
Alanine Aminotransferase ALT (GPT)) in albino
mice were studied. Results indicated that all the
three enzymes were significantly higher (P < 0.05)
(table 1), in mice treated with A.fumigatus
comparing to control animals. The results showed
high elevation in enzymes levels with the increasing
of time. These results were in agreement with many
previous studies applied on A.fumigatus spores
infected animals, serum ALP activity was increased
in infected dogs within 7 days (3), while Muntz,
(1999) found prominent increasing in AST activity
in most cases of an aging infected lactating alpaca
(Lama pacos) with the same mold. This enzyme
AST was also elevated in infected camels with
A.fumigatus from 64.16+8.13 TU\L (normal value)
to 83.2436.61U\L (5). The increase of liver enzymes
strongly in serum depend on the degree of damage
in and alteration in organ tissues, the more elevation
in serum enzymes activities the more decline in
tissues enzymes activities this is due to release of
enzymes to the serum and that clearly found in
animal with nasal aspergillosis such as mouce one
of the extra metabolites which associated with
conidiospores, such as A.fumigatus has effects on
liver enzymes (6).

yellow-red complex
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Table (1): Effect of gliotoxin on biochemical parameters (Liver functions) in BALB/c mice

Treatment groups
Liver Functions C 7 days 14 days 21 days
Serum Alkaline phosphatase
(ALP) IU/ml 50.6+0.88 54.12+1.2 64.1+0.88 90.33+1.45
Serum AST(GOT)
IU/ml 188.67+1.63 250.878+0.6 | 255.08+1.46 278+1.56
Serum ALT(GPT)
IU/ml 65.9+0.99 71.55+1.45 79.9+0.88 82.80+1.76

Each value expressed as Mean + Standard Error (S.E) of three replicates
C = Control (mice without treatment). * = Significant (P< 0.05)

Kidney functions : It was found that there was an
increase in blood urea and serum creatinine levels in
treated mice ( table 2) . This increase was related to
spore suspension dose and exposure time which
explains the variations between treated and control
animals. A prominent decrease in kidney creatinine

kinase activity was shown in mice infected with A.
fumigatus conidia (6). High values of blood urea
and creatinine seem to be the result of kidney
damage and renal dysfunction obtained under the
effect of mycotoxins.

Table (2): Effect of A.fumigatus on Biochemical parameters (Renal functions) in mice

Groups Treatment groups
Blood Urea (mg/dl) Serum Creatinine(mg/dl)
C 12.94+0.64 0.224+0.01
7 days 14.20+0.70 0.45+0.17
14 days 15.04+0.68 0.87+0.01
21 days 19.33+1.59 0.924+0.01

Each value expressed as Mean + Standard Error (S.E) of three replicates

C = Control (mice without treatment).

* = Significant (P<0.05).

Effect of A.fumigatus on
parameters in mice

hematological

The estimated value of Hb and PCV seem to have
decreased after 7, 14, 21 days of exposure to
A.fumigatus. ; whereas, an increase in total WBCs
and differential count of WBCs was recorded as
compared with control.

These results were in agreement with other studies
on infected animals with A.fumigatus such as (10)
who revealed a significant decrease of hemoglobin
concentration in experimental goats infected with
A.fumigatus spores (Intravenously) and (4) who
found that haemoglobin (Hb) and haematocrit (Htc)
values decreased within seven days in infected dogs
inoculated with A4.fumigatus spores.

A.fumigatus was known to reduce blood proteins
after intravenous administration to camels for 3 days
associated with a significant decrease of blood
albumin from 3.554+021 to 2.4 +015 g/dl and o-
globulin from 0.92+ 0.07 to 0.7£0.05 g/dl as
compared to control (10).

The total count of WBCs number showed increased
by increasing the concentration of dose and the
period of exposure time as shown in table 3, that the
total leucocytes count were increased. These results
referred to the acute effect of A.fumigatus and its
secondary metabolites in blood, the increasing of

total leukocytes means high inflammatory and
immune response with these healthy mice.

In vitro wusing of secondary metabolite of
A.fumigatus caused increasing in the percentage of
lymphocyte growth inhibition for sample GT
treatment to 87.45% (11). The biological activity of
A.fumigatus mycotoxin is dependent on the presence
of a strained disulfide bond which can react with
accessible cysteine residues on proteins (12, 13).
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ABSTRACT

Western blotting (immunoblotting) with proteins separated from purified human cytomegalovirus (HCMV)
particles (viral WB) has repeatedly been shown to be a reliable and sensitive method for detecting HCMV specific
immunoglobulin-M(IgM). The aim of the present work was to determine whether IgM detected by viral WB
correlates with virological diagnosis better than conventional enzyme immunoassay (EIA).

Two hundred and fifty serum samples were obtained from congenital children for the presence of human
cytomegalovirus (HCMV)-specific IgM with five different commercially available EIA kits,VIDAS and Western
blotting (WB) test. The CMV antigens were used in the diagnostic IlgM western blot are novel recombinant fusion
proteins of established immunogenic polypeptides of CMV structural and non-structural proteins.

The results obtained indicated that the WB test combines high specificity (91.4%) with high sensitivity (97.2%),
characteristics that, in combination, have not been obtained with any of the other tests (ELISA kits, one of which
has been proved to be sensitive but nonspecific and the other of which was found to be specific but not sensitive).
Therefore WB can be used as a serological test for the detection of infection with CMV, and unlike an ELISA,
allows for the detection of specific antibodies.

Keywords : Western blotting (immunoblotting), enzyme immunoassay (EIA), CMV, ELISA.
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INTRODUCTION

Human cytomegalovirus (HCMV) is responsible for
severe and often life-threatening infections in
immune-compromised patients, such as transplant
recipients and patients with AIDS. Furthermore, it
may cause severe squeal in newborns after prenatal
transmission. Intrauterine primary infections are
second only to Down’s syndrome as a known cause
of mental retardation. Less severe complications are
the results of secondary infections (1-5).

Diagnosis of HCMV infection can be obtained by
direct demonstration of the virus or virus
components in pathological materials or indirectly
through serology (6,7). Diagnosis of primary
HCMV infection is accomplished exclusively by
serological methods i.e., demonstration of the
appearance of antibodies to HCMV in a previously
sero-negative subject. In the absence of sero-
conversion, diagnosis can be made by testing serum
samples for the presence of HCMV-specific
immunoglobulin M (IgM). HCMV-specific IgM is a
sensitive and specific indicator of primary HCMV
infection in immune-competent subjects (8,9).
Immunoglobulin M (IgM) to human
cytomegalovirus (HCMV) can be detected by a
variety of different procedures, but detection has
been hampered by technical problems causing inter-
assay variability. The most widely used procedure
for IgM detection is enzyme immunoassay (EIA) (9-
11). Many different assays for HCMV IgM are
commercially available, but poor agreement has
been found among the results obtained by testing
different kits (12,13). HCMV-IgM can be detected
by a variety of different procedures, enzyme
immunoassay (EIA) being the most widely used.
Many different

HCMV IgM ElAs are commercially available for
detection of serum IgM. Unfortunately, poor
agreement has been found among the results
obtained with different kits when the same
population of sera was tested (12,14). Western blots
(immune-blots) (WBs), which contain proteins from
purified viral particles(viral WBs) have been shown
to be a reliable and sensitive method of detecting
HCMV-specific IgM (1,6,14). However, virological
diagnosis, i.e., the direct demonstration of the
presence of the virus or viral components (mainly
the viral genome and viral antigens) in pathological
materials, continues to be the reference procedure
for the determination of an active HCMV infection
(6,16,17).

The present study aimed to know how well the
results obtained with this WB, which is in
agreement with very well with virological test
results, would agree with the results obtained from a
consensus of different HCMV IgM tests. In the
present work, a comparison of the WB with six
commercially available kits for the detection of
HCMV specific IgM were achieved.

MATERIALS AND METHODS

Specimen: A total of 250 serum samples were
obtained from symptomatic babies in the age group
under one year exhibiting different congenital
anomalies. Serum samples were sent to Central
public health laboratories from other Baghdad
hospital laboratories for diagnosis and confirmation
of the presence of HCMV-specific IgM. Samples
were stored frozen at  -20°C until tested.

Serology: The evaluation of anti-HCMV IgM was
carried out in parallel with conventional EIA (conv-
EIA) (13,19), and viral western blot (WB) (17). For
conv-EIA, the anti-HCMV/IgM kit (Vircell/
Granada/Spain) was used. The assay was performed
as suggested by the manufacturer, and results for the
plates were determined with a micro EIA automatic
reader (Human, Germany).

HCMV serologic testing was done by following
methods. (i) the convEIA was done with the
following commercial kits: CMV IgM ELISA
(Vircell/  Granada/Spain),CMV-IgM EIA test
(Biorex diagnostics/Antrim/United Kingdom), EIA
CMV IgM (Foresight/ San Diego/ USA), EIA
CMV-IgM (Bio Check/ Foster city/ USA), CMV
IgM ELISA (Adaltis S.r.I, Milano/ Italy), ELIFA
CMV IgM (BIOMERIEUX SA/ LYON, France),
All tests were performed and the results were
interpreted as suggested by the manufacturers. (ii)
For the WB was done with CMV IgM Blot 3.0 (MP
Diagnostics/ St Ingbert/  Germany), the
nitrocellulose strips are incorporated with three
separated bound CMV antigenic proteins which are
genetically engineered. As check for serum addition
and procedural accuracy, an anti-human IgM control
is included in the strips. The CMV antigen bands
are polypeptide 38( p38) (43kd), polypeptide 52
(p52)[kilo Dalton 38 (38kd)], and p150 (22kd) ,
these are novel recombinant fusion proteins of
established immunogenic polypeptides of CMV
structural and non-structural proteins. The original
polypeptides pp 38 and pp150 are structural proteins
whereas pp52 is a major non-structural DNA-
binding protein known to have a high specificity for
IgM reactivity in patients with primary CMV
infection. The test was performed and the results
were interpreted as suggested by the manufacturers.

Individual nitrocellulose strips were incubated with
diluted serum and plasma controls. As a check for
serum addition and procedural accuracy , an anti-
human IgM control is included in the strip. Specific
antibodies to CMV, if present in the specimens, will
bind to the CMV proteins on the strips. The strips
were then washed by remove the unbound materials.
Antibodies that bind specifically to the CMV
proteins can be visualized using a series of reaction
with goat anti-human IgM conjugate with alkaline
phosphatase and the substrate, BCIP/NBT. Then,
the viral WB was interpretedas. A serum specimen
was considered positive by WB if an antibody
reaction was observed with one or more viral
proteins with a molecular mass of 150, 52, or 38
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kDa. A serum specimen was considered negative by
WB if no anti-body reaction was observed or if an
antibody reaction was observed only with proteins
with molecular masses other than 150 or 38 kDa.

RESULTS

Some representative examples of the reactivity of
human sera from congenital children's with the WB
are shown in figure (1). The samples in lanes 2 to 6
were positive for HCMV-specific IgM, as at least
one reactive band was presented in the viral section
and the recombinant section of the blot. The
samples in lanes 7 were negative for HCMV-

specific IgM, as no bands were presented in either
section of the blot.

Out of 250 serum samples tested by six different
EIA kits, only 98 (39.2%) gave identical (positive or
negative) results with all of the kits. These serum
samples were classified and sent to the laboratory
for confirmation, as positive or negative for HCMV
specific IgM based on the concordance of results
from at least six or more kits. Serum samples with a
concordance of results from fewer than six kits were
classified as indeterminate. Based on concordance
of results from at least four of the six kits, 160
(64%) serum samples were judged positive and 35
(14%) were defined as negative. fifty-five serum
samples (22%) giving less than four concordances
were defined as IgM indeterminate.

Figure (1): Representative examples of serum reactivity with the WB. Valueson the right are molecular weights (10%) of
viral (vp) or recombinant (rp)proteins. Lane 1 is the Positive control and Lane 8 is the Negative control , Lanes 2 to 6
contained IgM-positive sera and lane 7 contained IgM-negative sera from congenital children

Table (1) summarizes the sensitivity, specificity,
and overall agreement, as well as false-positive and
negative result rates, for each kit determined on the
basis of the agreement among at least six Kkits.
Sensitivity ranged from 92.5 to 86.8%, specificity
ranged from 86.3 to 60.2%, and overall agreement
ranged from 75.2 to 69.2%. These results were in
agreement with previous data, demonstrating the
detection of HCMV-specific IgM in samples from
pregnant women (12).

All of these sera were then tested by WB. the results
obtained are shown in table (2). Out of 160 serum

samples that were judged IgM positive by at least
four different assays, 127 were positive by the WB .
Furthermore, of 35 serum samples that were defined
as negative because at least five assays found them
negative, the WB detected two positives. Of 55
serum samples that were considered EIA
indeterminate, the WB found 35 positive, 15
negative, and 5 indeterminate.
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Table (1): Comparison of the results obtained with six EIA Kits for detection of HCMV IgM

Assay® Total no. of result No. of true result No. of false result SNC® | SPE® Overall
positive Negative positive Negative positive Negative agreement(%)"

1 160 90 110 77 50 13 92.5 60.2 74.8

2 143 107 97 90 46 17 89.4 66.2 74.8

3 145 105 98 75 47 20 87.9 61.5 69.2

4 145 105 100 83 45 22 86.8 64.8 73.2

5 144 106 95 90 41 16 90 64.7 74

6 148 102 100 88 48 14 91.4 86.3 75.2
Total 885 615 600 503 277 102

a: 1,CMV IgM ELISA (Vircell, Granada, Spain); 2,CMV-IgM EIA test (Biorex diagnostics, Antrim, United Kingdom),; 3, EIA
CMV IgM (Foresight, San Diego, USA),; 4, EIA CMV-IgM (BioCheck, Foster city, USA),; 5, CMV IgM ELISA (AdaltisS.r.1,

Milano, Italy); 6, ELIFA CMV IgM (BIOMERIEUX SA, LYON,France)

b:SNC, sensitivity. SNC 5 (true positives)/(true positives 1 false negatives) x100.
c: SPE, specificity. SPE 5 (true negatives)/(true negatives 1 false positives) x 100.
d : Overall agreement 5 (true positives +true negatives)/(total number tested) x100

Table (2): Results obtained by testing 250 serum samples with the WB

No. of positive ELISA score No. of No. of WB results
concordances samples Positive Indeterminate Negative
6 Positive 71 69 2 0
5 Positive 43 28 10 5
4 Positive 46 30 14 2
Total 160 127 26 7
3 Indeterminate 30 20 2 8
2 Indeterminate 25 15 3 7
Total 55 35 5 15
1 Negative 8 1 1 6
0 Negative 27 1 0 26
Total 35 2 1 32

From these results, the sensitivity and specificity of
the WB tests were calculated relative to the
consensus. The sensitivity and specificity of the WB
were 97.2 and 91.4% respectively. Therefore, the
WB combines high sensitivity with high specificity,
characteristics that are mutually exclusive with the
other commercially available tests. Furthermore, the
results obtained with the WB agreed with the results
of the consensus of six commercially available
HCMV IgM assays.

DISCUSSION

The present study was conducted to compare six
commercially available kits used in detection of
HCMV, one of which has been proved to be
sensitive but nonspecific and the others were found
to be specific but not sensitive (table 1). Results
obtained were similar to another study conducted in
Italy (19), testing sera from pregnant women, and
found sensitivity ranged from 30.5 to 88.6%,
specificity ranged from 54.4 to 100%, and overall
agreement ranged from 56.4 to 76.2%. The study
observed that only 98 (39.2%) gave identical
(positive or negative) results with all of the kits.
These findings were in accordance with other
studies from USA and Italy (8,10,17). Another

study conducted by Lazzarotto et. al. (12) found that
37(36.6%) gave identical (positive or negative)
results with all of the kits after tested for (HCMV)-
specific IgM with nine commercially kits.

The second part of our study consisted of using the
WB in combination with a consensus of the six
commercially available ELISAs in searching for
CMV-specific IgM in sera from patients whose
clinical conditions were known. In a congenital
cytomegalovirus, the western blot detected three
cases (8.6%) while with ELISAs, were with
misdiagnosis .The sensitivity of the WB with
respect to the consensus of six ELISAs was 97.2%
and the specificity is 91.4% . Therefore, WB
combines high sensitivity with high specificity
characteristics that are mutually exclusive with the
other commercially available tests.

In this study a comparison of the WB with  six
commercially available kits for the detection of
HCMV specific [gM. CMV IgM western blot was
achieved test for detection of CMV-specific I1gM,
which contain structural viral proteins purified from
viral particles and recombinant structural and
nonstructural proteins obtained by molecular
biology known to have a high specificity for CMV
reactivity in patient with primary CMV infection,
therefore WB can be used as a serological test for
the detection of infection with CMV, and unlike an
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ELISA, allows for the detection of specific
antibodies (6,20).

Although detection of the virus in pathological
material should always be considered the “gold
standard” for identification of acute HCMV
infection, there are several reasons for inability to
detect the virus. For example, intermittent virus
shedding, virus elimination by a different route,
improper storage of pathological material, etc.
Therefore, a serological gold standard will be
important (7,9,17).

CONCLUSION

The WB test can be used as a benchmark for the
performance of HCMV IgM serological assays for
the detection of infection with CMV and hence as a
useful tool for the development of more reliable
immunoassays for the detection of HCMV-specific
IgM. Furthermore, our results indicated that WB
might be useful in several cases as most WB-false-
positive sera are easily recognized as reacting
exclusively with polypeptides 150. The unique
reactivity to pp 150 is not being among the WB
profiles of WB-true-positive sera. Nevertheless,
12.8% of sera remained CMV-IgM-indeterminate.
This result is combined with the good correlation of
the WB to virologic test results, and established the
WB as a benchmark for performance of HCMV IgM
serological assays.

A large-scale screening of patients who are also
monitored virologically is necessary to determine
whether the WB can be considered a reference
standard for HCMV IgM serologic tests.
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ABSTRACT

This study was conducted to find a possible association between Cytomegalovirus and Acute Myocardial
Infarction (AMI) in conjugation with risk factors. A total of 200 sera were collected from 100 patients’ diagnosed
as AMI and similar number of healthy control whose age and sex were matched. The prevalence of anti-
Cytomegalovirus 1gG and IgA antibodies were performed using enzyme- linked immune-sorbant assay (ELISA).
Measuring of C-reactive protein (CRP) by qualitative and semi quantitative method and lipid profile were
estimated by enzymatic methods.

The seroprevalence of IgG anti- Cytomegalovirus antibodies were detected in 95% of patients compared to 91% in
control, which was statistically non- significant (p=0.268). No significant difference was found in the prevalence
of IgA Anti- Cytomegalovirus infection as compared to control group. C-reactive protein was positive in almost all
cases of AMI, and negative in control group. Statistical analysis detected no difference in the level of CRP in AMI
patients seropositive to Cytomegalovirus.

The results revealed that there was a highly significant association between seropositive to Cytomegalovirus in
AMI patients with age.

Keywords : NDV, Chicken, Pigeon, Sequence
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INTRODUCTION

Cardiac and cerebral vessel diseases are the main
causes of death in developing countries by
pathogenesis of atherosclerosis (1).

The most common risk factors for atherosclerosis
process which cause coronary heart diseases (CHD)
include diabetes, dyslipdemia, hypertesion and
smoking (2). Along with the known risk factors of
Coronary Artery Disease (CAD), certain bacterial
and viral infections as present suspicious risk factors
(3). Recent studies on Myocardial infarction, have
shown direct and indirect biological or biochemical
effects of Helicobacter pylori, Chlamydia
pneumoniae and Cytomegalvirus (CMV) on
atherosclerosis process (4- 6). Cytomegalvirus is a
member of the family herpesviridiae complet. CMV
particles have diameters of 120-200 nm and consist
of a core containing double strands lincar DNA,
icosahedral capside and a surrounding envelope.
Many genetically variants of CMV are circulating in
human population. CMV is very species specific
and cell type specific (7,8).

The infectious theory of atherosclerosis was
suggested by several scientists in past. Both
antigens and nucleic acids sequences of CMV were
detected in smooth muscle cell from carotid artery
plaques and  polymerase chain  reactions
demonstrated CMV DNA in arterial samples from
patients with atherosclerosis (9,10). The aim of
study was to correlate the risk factor of
cytomegalovirus to acute myocardial infraction in
Iraqi patients visiting specialist hospital in Baghdad.

MATERIALS AND METHODS

Patients’ group: A total sample of 100 patients
with AMI who admitted to the coronary care unit of
IBIN Nafis Hospital for Thorasic and
Cardiovascular and Surgery in Baghdad, included
(68 male and 32 female). Ages of patients were
ranged between (33-75) years. All patients were
confirmed diagnosed to be AMI by history and ECG
changes.

Control group: This group included one hundred
persons from Central Public Health Laboratory and
Blood Bank. Their age and sex were matched the
patients’ group.

Sample collection: (10) ml of venous blood were
aspirated from patients who were admitted to
Coronary Care Unit and from control group after 12
hrs fasting. Each blood sample was centrifuged for
10 min X 3000 rpm; Serum was dispensed into
several 0.5ml aliquot. All sera were immediately
frozen at — 20 C° till use.

ELISA assay: All sera of patients and control
groups were investigated to detect IgG and IgA
antibodies to CMV wusing Kits of enzyme
immuonoassay (Labsystems Filanda.

Qualitative and semiquantitive determination of
CRP: CRP was determined by enzymatic method
described by (11).

Lipid profile determination:  Cholesterol,
triglycerides, HDL and LDL were determined by
kits (Biomerieux, France).

Statistical analysis: SPSS program was used.
Analysis of qualtitave data was assessed by using
X2Chi square test and analysis of quantitative data
was assessed by using t-test and ANOVA (analysis
of variance). level of less than 0.05 was considered
as the acceptable level of significant. The strength
of association between risk factors studied was
measured by Odd Ratio (OR).

RESULTS

The seroprevalence of Cytomegalovirus specific
IgG antibodies were detected to be positive in 95
(95%) patients with AMI compared with 91 (91%)
in the control group. Statistically no significant
difference was noticed between the two groups (P=
0.268). The mean of optical density measured at 450
nm was 1.510 (£ 0.224) and 1.458 (+0.243) in
patients and control groups respectively (p=0.122)
(figure 1).

Seroprevalence of CMYV specific IgA antibodies
were observed to be positive in 85 (85%) among
patients with AMI compared with seropositivity 81
(81%) of control group. Statistically no significant
difference was demonstrated between the two
groups (p= 0.128). Mean of optical density 1.431 (£
0.296) in patients group while in control group it
was 1.366 (£0.305) which is not significant
(p=0.128).

Figure (2a) shows the distribution of seropositivity
of CMV according to sex and age. A significant
effect of age was noticed on the seropositivity (P=
0.005), while no significant effect of sex was
noticed.

At the young age group below 50 years only males
were related to have AMI and they were
seropositive for CMV the presence of male positive
cases constitutes the majority at age group (50-54)
year reaching 15 (15.7%), 14(15.3%) in patients and
control groups respectively. Females constitute the
major percentage at age interval between (60-64)
year reaching 11 (11.5%), 11(12.5) in patients and
control groups respectively (figure 2a and 2b).
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Figure (2a): Distribution of seropositivity of CMV by age and sex in patients group.
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Figure (2b): Distribution of seropositivity of CMV by age and sex in control group.
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Table (1) shows the association of CMV
seropositivity with risk factors according to the
followings:

sex: The prevalence of IgG seropositive to CMV
was detected in 60 male and in 30 female. These
numbers gave an odd ratio 1.4 and indicated that
there is weak association with sex, but is statistically
not significant (P=0.69).

age: Patients with AMI and seropositivity to CMV
in age < 55 years were observed in 37 (38.9%)
while in age > 55 years were observed in 58 (61%).
The ratio between these age groups and
seropositivity is 0.95, which is statistically not
significant (P= 0.962).

Lipid profile:

1-cholesterol: Thirty-seven (38.9%) of patients had
a high level of cholesterol and 58 (61%) of
seropositive patients were negative. This gave an
odd ratio 0.95, which is associated with
seropositive and statistically not significant (P=

2- High Density Lipoprotein (HDL): The numbers
of serpositive patients with low level of HDL were
46(48.4%). While patients that have high level of
HDL were 49 (51.5%). The ratio of discordant paris
gave an odd ratio 0.6 which is statistically not
significant (P=0.614).

3- Low Density Lipoprotein (LDL): Thirty-six
(37.8%) of seropositive patients had a high level of
LDL while 59(62.2%) had low level of LDL. This
gave an odd ratio 0.91, which is associated with
seropositivity, but statistically not significant (P=
0.925).

4-Triglyceride (male): Thirty-four (52.3%) of
seropositive male patients had a high level of
triglyceride. Seropositivity were detected in 31
(47.6%) in male patients with low level of
triglyceride. This gave an odd ratio 2.1 There is an
association with CMV but it’s statistically not
significant (p=0.520).

5- Triglyceride (female): Seventeen (56.6%) of
seropositive patients had a high level of triglyceride

0.962). while 13 (47.6%) had low level of triglyceride. This
gave an odd ratio 1.30, which is statistical interval.
Table (1): Association of Cytomegalovirus seropositivity and risk factors in actue myocarial infarction
M 1 .
Prevalence and categories My pr(e‘:lzz)l*ence No Seropositivity univariate OR P value
Sex
65 (68.4%) _
Male 30 (31.5%) 14 P=0.69
Female
Age 37 (38.9%) 0.95 P=0.962
<55 58 (61%)
> 55
Lipid profile 37 (38.9%) 0.95 P=0.962
1. Cholesterol 46 (48.4%) 0.6 P=0.614
2. HDL 36 (37.8%) 091 P =0.925
3.LbL 34 (52.3%) 2.19 P=0.520
4. Triglyceride(male) 17 (56.6%) 1.30 P = Interval
5.Triglyceride(female)

*Percentage is out of the total seropositivity (n=95)

Almost all cases with AMI were positive for CRP
detected by latex agglutination test which is capable
of giving positive reading when the levels of CRP
exceed 6mg/l.

Figure (3) shows that the majority of patients with
AMI had CRP level ranging from 48mg/L(34
patients ) to 96 mg/L (35 patients ). The mean level
of CRP in AMI patients was 33.6(+ 18.974).

The Mean level of CRP in AMI patients was 33.7
(£19.67) in patients who are seropositive for CMV.
Statistical analysis shows no significant different in
the level of CRP between CMV seropositivities
patients with AMI and those who are seronegative
(P=0.37).
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Figure (3): Levels of CRP in patients with AMI.

DISCUSSION

The relation between CMV infection and
atherosclerosis was studied by many authors.
Different designs were conducted. Histopathological
studies had compared the presence of CMV antigen
and or nucleic acid in the diseased vessels and in
healthy endothelial cells.

Serological studies had focused on the possible
difference in the sero-prevalence between patients
and healthy persons with controversial results, and
if its possible to detect any difference in the
seroprevalence in developed countries, where the
prevalence of IgG anti-CMV antibodies ranges
between 50-70% in the population (11,12), such
studies appeared to be inconclusive in developing
countries, where the seroprevalence may reach up to
100%, wunless unexpected difference in the
seroprevalence emerge between patients with
coronary heart disease and healthy people.

In the present study, 95% of patients with AMI were
seropositive for IgG CMV antibodies compared
with 91% in the control group. The difference was
statistically not significant. The seroprevalence of
IgA CMV antibodies were demonstrated to be
positive in 85% of patients with AMI while 81% of
control group were positive.

The results in this studies is comparable to other
study done in Baghdad by Al-Saffar (13) who
found no significant difference in seropositive of
IgG antibodies in AMI patients and control groups
using ELISA method. He found 98% of patient and
control groups were positive.

Previous study in seroepidemiology of CMV
infection among healthy Iraqi population found that
the prevalence of IgG specific antibodies to CMV
were 95% in all age groups and in different
socioeconomic status (14).

The obtained results from the present study were in
agreement with a study done in abroad where they
estimated IgG antibodies against CMV by ELISA to
be 84% in ischaemic heart disease and 83% in
controls group (15,16). In another study, it was
found that the prevalence of IgG antibodies were
84% to CMV among German control group (17),

while (18,19) found that the seropositivity of IgG
CMYV antibodies were to be (76%) using ELISA.
The results demonstrated that there was no
association between seropositivity of CMV and
AMI which is comparable to Ossewaarde et al.,
(20), while another study found weak association
@210).

Other workers studied the role of human CMV in
atherosclerosis which occur when recently injured
blood vessel wall containing smooth muscle cells
(SMC), with monocytes being attracted to the site of
vascular injury. Subsets of each cell type are
depicted as containing latently infected CMV. After
vessles injury, CMV is reactivated and expresses its
immediate - early genes. The reactivated virus
residing in monocytes may infect neighboring
SMCs, through multiple cellular mechanisms,
including inactivation of P53, the viral protein
increase neointimal SMC accumulation (11).

The results revealed that there was no association
between CMV infection and other risk factors such
as age, sex, and lipid profile.

Our study showed that plasma concentration of C-
reactive protein, assayed at the time of hospital
admission, could predict the risk of long term
ischemic events in patients with a first acute
myocardial infraction.

In our study we found that (71.8%) of patients had a
high level of CRP exceed 12 mg/L this may be due
to an alternative, but not necessarily exclusive
explation for increased CRP level in active CAD
myocardial inflammation. It is possible that
myocardium repeatedly made ischemic may itself
incite an inflammatory response (22). The link
between CRP with seropositive to CMV was not
detected which supports other studies (19).
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The toxic developmental effects of monosodium glutamate on the growth and

histological structure of the eye lens in the offspring albino Swiss mouse Mus musculus

Majida N. Ibrahim (1) and Sameera A.H. Abdullah(2)

(1) Dept. of Biology / College of Sciences / University of Kirkuk (2) College of Medicine / University of Tikrit /
Republic of Iraq

ABSTRACT

The present research was aimed to study the effect of different doses of a Monosodium Glutamate (MSG) to cause
histopathological changes in the offspring lens for the ages 7, 15, 21, 30, and 60 days. The mothers, type Mus
musculus mice has been orally administrated from 17" day of pregnancy by different concentrations (2, 4, and 8
g/Kg/ body weight) of MSG using stomach tube. Microscopic examination showed no histological changes in the
lens for a seventh day in a concentration of 2 g / kg, but the dissociation of the central fibers, necrosis and
condensation in the lens fibers was observed in the concentration of 8 g / kg. In the group of 15 days, no
histological changes observed in the concentration of 2 g / kg, but in the concentration of 4 g, these changes
observed; condensation lens capsule and necrosis and vaculation lens fibers. While in the concentration of 8 g / kg;
necrosis fibers and thinner capsule was observed. Either in a group on 21 and in the concentration of 2 g / kg
appeared necrosis in fibers and condensation lens capsule Necrosis appeared in the lens components in the
concentration of 4 g / kg, while in the concentration of 8 g / kg appeared the cataract lens and necrosis in fibers. In
the group of 30 was observed necrosis and irregular lens circumference and thinner capsule at a concentration of 2
g / kg, while in the concentration of 4 g / kg, swelling and rarefaction some fibers and the appearance of the lens is
oval and hyperplasia in the epithelial cells, either in the concentration of 8 g / kg appeared necrosis in fibers and
condensation of capsule. In the group Day 60 at a concentration of 2 g / kg appeared hyperplasia in the epithelial
cells. Whereas was observed thickening of capsule and necrosis in some fibers lens in the concentration of 4 g / kg,
while in Group 8 g/ kg lens appeared irregularly with necrosis in some of their parts.
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First record of Eudiaptomus gracilis (G. O. Sars, 1863) (Copepoda: Calanoida):
an identification and a biological study, and first record of parasite Trichodina

diaptomi Bosson and Van As, 1991 (Protozoa: Ciliophora)

Maysaloon L. Al-Doori

Dept. of Biology/ College of Education for Pure Sciences (Ibn- Al- Haitham) / University of
Baghdad / Republic of Iraq

ABSTRACT

The present study had succeeded in recording first of Eudiaptomus gracilis (G. O. Sars, 1863) (Copepoda:
Calanoida) in Iraq. It was studied for three months at Baghdad Tourist Island. Males and females were identified
and then some biological factors were studied. It was found that it could be grown and reproduced in whole year
depending on varying temperature degrees. It's feeding behaviors are varied from filter feeding to selective
carnivorous. It also resists many different circumstances pollution. The females of the species can store fats in
some parts of the body such as first antenna.

The study found a parasite on the body of E. gracilis and when identified, it was found that it is first record in Iraq,
and it's name is Trichodina diaptomi (Bosson and Van As, 1991). It is ectoparasite from class: Ciliophora feeding
on bacteria.
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Susceptibility of Chrysomya megacephala (Fabricius) larvae (Diptera:
Calliphoridae) to the fungus Baeuvaria bassiana (Bals.) Vuil. under laboratory

conditions
Nawal S. Mahdi

Dept. of Biology/ College of Education for Pure Sciences (Ibn- Al- Haitham) / University of
Baghdad / Republic of Iraq

ABSTRACT

Pathogenicity of two isolates of Entomopathagenic fungus Beauvaria bassiana against Chrysomya megacephala
larvae were assessed in the laboratory. This was the first trial to evaluate the pathogenicity of a local isolate of this
fungus against blow fly larvae in Iraq. Two bioassay methods were conducted: spraying the larvae directly and
mixing its food by three serial concentrations of conidial suspensions (10°, 107 and 10% conidia/ ml).

Results showed that the two isolates B. bassiana B (Local isolate) and B. bassiana 1 (Imported isolate) were
effective and caused mortality and malformation in the treated blow fly larvae. The results revealed that
accumulative mortality percentage of the treated larvae by directly spraying by 10® conidia/ ml were 90 and 63.33
for B. bassiana B and I respectively. By mixing the larvae food the results were 100 and 70% different
morphological malformation were depicted such as shrinking and coloration the larval body by brownish colour
growth of fungus on insect cadaver.

The high larval accumulative mortality percentages by the two treatment methods showed that this blow fly
species was very sensitive against this fungus isolates. These isolates are promising agents for controlling this
insect.
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The acute toxicity of 2,4-D herbicide on Gambusia affinis (Mosquito fish)

Rana Abdulfattah Kamal (*) and Adel H. Talib

Dept. of Biology/ College of Sciences for Women / University of Baghdad /Republic of Iraq
(*) Master Degree Student

ABSTRACT

The present research aimed to study the acute effects of 2,4-D herbicide on mosquito fish (Gambusia affinis)
using several concentrations for studying acute effects of the herbicide (10,15,20,25,30,35,40,45,50,55)(mg/1 ) for
72 hours ,to determine the median lethal concentration ( LC50) and the behavioral changes were used as a
standard for those effects.

The value of LC50 for 2,4-D herbicide was (32.5) mg/l. The results show also that behavioral changes as erratic
swimming, hyperactivity, loss of equilibrium, increased in gills operculum and touching aquarium glasses, were
increased with increasing concentrations.
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Effect of supplementing different levels of Kefir milk to the diets on productive

performance and some physiological traits of broiler

Luma Kh. Bander (1), Firas M. Alkhilani (2) and Ayad S.A. Alobaidy (1)

(1) Dept. of Animal Production / College of Agriculture / University of Baghdad (2) Agricultural
Research Directorate / Ministry of Agriculture / Baghdad / Republic of Iraq

ABSTRACT

This study was conducted to investigate the effect of adding different levels of dried kefir milk (DMK) to the
broiler diet on productive performance and some physiological traits. Three hundred on day, unsexed ross308
chicks were used in this study with initial body weight of 46 g per chick. The chicks were randomly distributed in
the four equal experimental treatments (90 chicks /treatment/3 replicate /25 chicks /replicate). Kefir milk was
prepared as loaded on the soybean meal and added to diets , (T;) control treatment without any addition, whereas
the DMK was added to T,, T; and T, treatment diet as 0.1,0.2 and 0.3 % respectively and the results showed the
following: A significantly increasing (P < 0.05) in average of body weight of the T; and T, in age of 3,5 weeks
also addition of kefir milk to diet (T3, T,) led to significant increase in weight gain during different experiment
period, A significantly decreasing (P < 0.05) in feed intake was noticed in T, during the period (0-3), (0-5) weeks .
It has been noticed that kefir milk 0.3% addition (T,) was significantly in proved feed conversion ratio. A
significantly increasing (P < 0.05) in dressing percentage and breast cut in all DKM treatments was noticed. It has
been observed that there was a significant decrease in cholesterol, LDL in kefir milk treatment. Highly significant
(P < 0.01) logarithm number of intestinal lactobacilli was observed in (T, T4) other hand, greater (P < 0.01)
logarithm number of E.coli was showed in T; compared with other groups. The results indicated that broiler basal
diets supplementation with dried milk kefir enhanced broiler performance and some physiological traits.
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Detection of oxytetracycline residues in honey samples sorted from some Iraqi
governorates

Kameela W. Shaher and Mohammed M. Hameed (*)

College of Agriculture / University of Baghdad / Republic of Iraq
(*) Master Degree Student

ABSTRACT

A number of 25 samples of new honey were collected different apiaries from some central provinces of Iraq
(Baghdad, Babil, Diyala, Wasit and Karbala) as well as a collection of three samples of protein foods Chinese
pollen , turkey patty , local patty available in local markets were done. The present study aimed to detect and
estimate the antibiotic oxytetracycline (OTC) oxy tetracycline residues in those samples by using thin layer
Chromatography in the laboratory of plant protection \ Ministry of Agriculture. The detection of the antibiotic
residues was conducted in the protein foods using HPLC technique in pharmaceutical materials department /
Ministry of Science and Technology Research Department experience.

The results showed the presence of concentrations of residues of antibiotic oxytetracycline in honey sorted
provinces studied with the exception of Wasit province, the rate was 0% and recorded the province of Karbala, the
highest percentage of residues of the antibiotic, amounting to 0.54% followed by the province (of Diyala, Babil
and Baghdad) by (0.26, 0.30, 0.51)%, respectively. The results of the detection of residues in the protein foods
found in local markets, a Chinese pollen local food protein found traces of residues of the antibiotic
oxytetracycline (0.002 0.001) ppm in a sample Chinese pollen local food respectively.
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An analytical study of some factors affecting the attitudes of

agricultural extention work in agricultural directorate of Karbala

Amal A. Z. Alrawi
Dept. of Agricultural Economics / College of Agriculture/ University of Anbar / Republic of Iraq

ABSTRACT

The main objective of this research was studying some factors affecting on attitudes towards Agric. Exten. Work
among agric. Workers in Karbala .A mail questionnaire was used to collect data needed for this research from 82
of agricultural workers represents almost 51% from universe, the most important results are the following:

- About 75% of agricultural workers has a high level in their attitudes toward Agric. Extension work in the same
time 4.8% of them has a low level of their attitudes.

- There is a significant relationship between the level of attitudes toward Agric. Extension work among
interviewers and the following Factors: level of education, family size and the cosmopolitans.

- By using partial regression it revealed that 22.1% of variance among agricultural workers in their attitudes level
towards agric. Extension work is affected by the nine factors related to the interviewers.
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Algae in urban dimension: review and analysis of the most important urban
algae applications to take the advantage for improving environmental

performance of the Iraqi city

Hala H. Musa

Dept. of Engineering Affairs/ Head of University of Baghdad / Republic of Iraq

ABSTRACT

The main goal of the present study was to take advantage from the international experiences in the field of
environment and clean energy and their applications at urban level, by studying one of the latest technologies in
this field , which was “ algae bio fuel cell “ technology that is used in the production of electric energy and using
the algae bio mass for various industrial, medical, food and agricultural purposes, one of them is clean biofuel and
eco-friendly production. The importance of algae bio-fuel cell is not limited at this point, but it exceeds due to its
ability in recycling gray water to a clean water, which can be used for the purpose of irrigation and for other
domestic uses , so it consider a new source of water for the city that can reduce the pressure on the sanitary
network of the city , in addition this water can be storage underground and re-use in the cold season for heating
purposes.

The base element of bio fuel cell is algae, so the study focused on it by reviewing its types and the most benefit
one to identify its life and environmental benefits, and that was by following up the most important life
applications that relied on algae as a basis in their work down to the most important one on the urban and
architectural level which was built on one principle, by putting algae in a glass unit called algae fuel cell , were
algae growth by its photosynthesis process which take carbon dioxide gas from the air , and that was the most
important benefit of algae which can reduce the increasing amount of carbon dioxide gas in the atmosphere and
that was one of the reason of air pollution and heat retention which made our cities today a bad place to live in ,
and this is our responsibility towards future generations who deserve to live in a clean and healthy cities.
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