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ABSTRACT

This study was conducted to investigate the effect of zinc in dose 15mg/kg.bw daily taken by the mouth and
dexamethasone 4mglkg.Bw by injection for 30days on some hematological biochemical tests and some
histological changes of liver spleen in male rabbits. Thirty rabbits were used that divided into 3 randomized
groups (each group contain 10 male rabbits ). Control group was taken normal food and water, Zinc group that
gave zinc at dose of 15mg/kg.BW/daily/oral on 1, 2, 3, 4 weeks. Dexamethasone with zinc group : Employ
dexamethasone 4mg/Kg.Bw . I.M dialy for 1 and 2 weeks for experiment and at 3, 4™ weeks they gave zn
15mg/IKg.Bw day/orally. Blood samples were taken from the heart directly in 2 and 4weeks to examine packed
cell volume (pcv), white blood cells (WBCs), Red blood cells (RBCs) with differential Leuckcyte count.separation
blood collection to plasma and examine glucose mg/dl , cholesterol mg/dl. In histological tests, rabbits were Killed
and separate their organs tissue from the body to examine liver and spleen. The results revealed a decrease in
level of RBCs, pcv after treatment with zinc 15, mg/Kg.Bw orally (zinc group) and increase in WBCs with
differential leuckocyte count specially neutrophil cell, while biochemical tests show increase in glucose and
cholesterol levels after treatment with dexamethasone 4mglkgBw. I/M seen increase in counts of RBCs , PCV,
WABCs and differential lenkocyte count and decrease in glucose with cholesterol parameters, histological changes
show change in liver after treatment by dexamethasone 4mglKg.Bw ,spleen tissue seen necrosis and
pigmentation with hemorrhage after take dexamethasone 4mglkg in (dexamethasone + zinc group). Results also
showed that zinc enhanced the immune system in at normal dose for limited time because of its effect on other
mineral such as copper and causes anemia , while the dexamethasone is a drug used for antianflammatory but
for a short time.

Keywords:Zinc, Dexamethasone, packed cell volume, Red blood cells, white blood cells.
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INTRODUCTION

Zinc is a trace mineral essential to all forms of
life because of its fundamental role gene
expression cellwith symbol [Zn] and atomic
number 30(20), and chemically similar to
magnesium , common oxidation state +2 ,the
largest mineable on amounts are found in
Australia , Asia ,United state (7) which is
analloy of copper and zinc has been used in
science at least 10" century Bc in Judea & by
7™ century inancient Greece (16).Zn is an
essential mineral perceived by the public today
is being of exceptional biological and public
health  importance especially  regarding
prenatal and postnatal development (19).This
mineral found in plants varies based on levels
of the element in soil . when there is adequate
in the soil, the food plants contains the most
zinc are wheat (germ & brain) and Various
seeds (sesame , poopy , alfalfa , celery,
mustard)(14). Its also found in beans , nuts ,
almonds , whole granis pumpkin seeds |,
sunflower seeds and black currant (41) Zn
content of selection food per common
measure.In  human ,Zn plays ubiquitous
biological roles and interactswith a wide range
of 2 igands (19) with role in metabolism of
RNA,DNA asingale transduction and gene
expression (7) the function of zinc on the
body,the body contains 1.5-2.5gm of zn ,its
acomponents of every living cell and best
known for its participation in enzyme structure
and function .zn excellent for cell replication
fertility and reproduction hormones activity,
sexual maturation, night vision, immune
function, cell growth, gene expressions,protein
metabolism,hemoglobin activity.(23)The low
amounts of zinc in the body causes children
and women to developmental health problem
recent studies show the low zinc deficiency
causes attention deficient hyperactivity
disorder ADHD in children and depression in
women(10 )while the increasing zinc level
with pharmacologic treatment according to
studies will help to fix this problem(43
Dexamethasone is atype of steroid
medication (21). It is used in treatment of
rheumatic problems , anumber of skin diseases
, sever allergies , asthma , chronic obstructive
lung disease , croup , brain swelling and along
with antibiotics in tuberculosis (21). It may be
taken by mouth , as an injection into amuscle ,
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or intravenously (21). The effects of
dexamethasone are frequently within a day and
last for about 3 days (21). Dexame. Was first
made in 1957(30).1ts also used to treat
inflammatory , autoimmune conditions such as
rheumatoid arthritis and bronchospasm (39),
diapathic thrombocytopenic purpora (decrease
of platelet due to an immune problem , a
respond to 40mg dialy for5 days (29).1t is also
given in small amount before or after some
forms of dental surgery (33).Dexam . useful to
counteract allergic anaphylactic shock if given
in high doses and also presnt in certain eye
drops particulary after eye surgery and nasal
spry , In cardiac pacing used intravenously
screw leads to minimize the inflammatory
response of the myocardium and is often
administrated before antibiotic in cases of
bacterial meningitis (42).Dexa. Also used in
cancer patient undergo chemotherapy to
counteract certain side effects of antitumor
treatment (22).Bortezomib plus
dexamethasone as induction treatment prior to
autologous steam cells transplantation in
patient with newly diagnosed multiple
myeloma (22).It maybe given to woman at risk
of delivering prematurely to promote
maturation of fetus Lungs (6), It is used to
treatment of high  altitude cerebral
edema(HACE) as well as high altitude
pulmonary edema (HAPE) (9) .In veterinary
use combined with marbofloxacin and
clotrimazole and is available under the name
Aurison and treat difficult ear infection
espically in  dogs combined  with
trichlormethiazide to treat horses with swelling
for distal limbs and general bruising (13).
MATERIAL AND METHODS:

In this study we stable 30 male rabbits in
Animal houses stabling under normal
condition air and heat .which divided into 3
groups:Control group : no treatment (which
given food and water), Zinc group : which was
given zinc 15 mg/kg.Bw(46) in 1,2,3,4 weeks
orally.,Dexamethasone and zinc group : in this
group  treat with  dexamethasone 4
mglkg.Bw(45) I.LM in 1,2 week and in 3,4
week was given Znl5mg/kg.Bw orally
Parameters :

Prepare EDTA tube for collect blood from
heart directly to examine :
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1-RBCs count : Calculate the RBCs count by
equivilant :

RBCs = "-L22% x 400 x 200 x 10 cell/mm *(4).

2-WBCs count : calculate total WBCs count
by equivilant :

WBCs = 22 WBC 20 x 10 x cell/mm3 *(27).
3- packed cell volume (PCV)%:Measurment
the percentage of cells under the methods of
reference(28).
4-Differential Leukocyte count%: Blood smear
stained with Leishman’s and examine the
percentage of WBCs cells under 100 x. (8)
After centrifigate the blood (that’s collect from
the heart directly ), Take the plasma of blood
to examine .
5-Glucose mg/dl : which was examine by Kit
that product from spain Linear company.
6-Cholesterol mg/dl : which was examine used
kit by product from spain Linear company.
STATISTICAL ANALYSIS:

Statistical analysis was performed using SAS
(Statistical analysis system — version 9.1) .
Data ware subjected to analysis using Tow-
way analysis of Varian (ANOVA) . Least
significant difference (LSD) post hoc test was
used (multiple comparison )to asses significant
differences among means . p < 0.05 was

Table 2. The effect of zinc15mg/kgand
dexamethasone 4mg/kg on PCV%

Groups Week 2 Week 4

C A44.40£0.50a A44.20+0.48a
z A43.80+0.86a B37.40+0.50b
D+z B 41.60+0.50b A45.60+0.81b

*means with different small letters in the same
column differ significantly ( p< 0.05).
*means with different capital letters in the
same raw differ significantly ( p< 0.05).
C=CONTROL Z=Zinc D+Z= dexamethasone
+zinc
Table 3. The effect of zinc15mg/kg and
dexamethasone 4mg/ kg on WBCs /mm?

Groups Week 2 Week 4
C A77.40+4.00a AT77.60+2.44c
Z B77.60£5.09a A 82.80+8.00
D+z B 88.80+3.74a A 93.0043.66b

*means with different small letters in the same
column differ significantly ( p< 0.05).

*means with different capital letters in the
same raw differ significantly ( p< 0.05).
C=CONTROL Z=Zinc D+Z= dexamethasone
+zinc-

Table 4. The effect of zinc 15mg/kg and
dexamethasone 4mg/kg on differential
leukocyte count%o

Neutrophil %

considered statistically significant (34). Groups Week 2 Week 4
HISTOLOGICAL TISSUE C A 80.40+0.24a A 79.400.40b
After killed the experimental animals, collect z B 78.60+0.50b A 85.00+0.94a
organ tissues from all animals body and D+Z B 87.401087a A 9840+0.50a
fixitative in formalindehyde 10% with Monocyte%
maintained in an artificial environment, Groups Week 2 Week 4
underlying mechanistic chemistry of staining C A 11.60+0.40a A10.80+0.48a
with eosin and hematoxylin stain commonly z A 10.40£0.50a A 10.80+0.48a
used light microscopical to examine b+z AB1120:0.80a  AB10.80+0.48a
histologylogy of tissues. Organ tissues that Lymphocyte %
take from animals liver,adrenal gland ,spleen Groups Week 2 Week 4
RESULTS AND DISCUSSION C A 70.60+0.40a A 7.40+0.24a
Table 1. The effect of zinc 15mg/kgand sz :;iggfggga A 71.600.50a
3 60+0.67a A 71.00%0.31a
dexamethasone 4mg/kg on RBCs cell/mm Eosinophil %
Groups Week 2 Week 4
C A7.78+4.89ab A 7.78+8.60a Groups Week 2 Week 4
C A 1.000.00b A 1.00£0.00b
z A1.44£4.00c B 7.00+6.32b z A 0.60+0.24b A 1.00+0.00b
D+z A8.54 +5.09a B 7.92+4.89a D+Z A 1.60+0.24b A 1.80+020a
*means with different small letters in the same * Means with capital letters in same raw differ
column differ significantly ( p< 0.05) significantly (p<0.05)

*means with different capital letters in the
same raw differ significantly ( p<0.05)
C=CONTROL Z=Zinc D+Z= dexamethasone
+zinc.
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*means with small letters in same column
differs significants (p<0.05).

C=CONTROL Z=Zinc D+Z= dexamethasone
+zinc.
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Table 5.The effect of zinc15mg/kg and
dexamethasone 4mg/kg on concentration of
glucose (mg/dl).

Groups Week 2 week 4
C A96.00+0.54b A94.80+0.20a
z A92.40+0.81a C75.00+0.83b
D+z D97.60+0.50b D76.40+0.67b

*means with small letters in same column
differ significant( p<0.05).
*means with different capital letters in the
same raw differ significantly ( p< 0.05).
C=CONTROL , Z=Zinc,D+Z= dexamethasone
+zinc.
Table 6. The effect zinc 15mg/kg and
dexamethasone 4mg/kg on cholesterol

(mg/dl).
Groups Week 2 week 4
C A101.40£0.40a A101.80+0.48b
z A99.60+0.97b D77.20+0.48c
D+z C109.60+0.87a D101.80+2.15a

*means with different small letters in the same
column differ significantly ( p< 0.05).

*means with different capital letters in the
same raw differ significantly (p<0.05)
C=CONTROL, Z=Zinc,D+Z= dexamethasone
+zinc

DISCUSSION

RBCs cel/mm®*- The results in
table(1)showed asignificant (p<0.05) decrease
of number RBCs in z group at 2-4weeks
(7.44+_4.00) (7.00+_6.32)compared  with
control group(7.78+_4.89)(7.78+_8.60)
because the use zinc mineral in dose 15 mg/kg
for long time that disturb of essential
elements example copper in the blood and
cause copper utilization and anemia (decrease
RBCs) (2)or that’s effect on kidney and
inhibit  erythropoitien hormone (regulate
erythropoiesis). In  group (D+Z) the
dexamethasone 4 mg/kg.Bw cause significant
increase in the count of RBCs from 2 weeks
(8.54+ _-5.09) (p<0.05)compared with control
and zinc group because corticosteriodes
increase hemoglobin and red blood cells
content of blood possible by  retarding
erythrophagocytosis  also that’s simulating
bone marrow to produce red blood cells (3) . a
reduction in RBCs numbershow in 4 week
after treats by zinc 15 mg/kg.Bw from
(7.92+_4.89)and a significant
alteration(p<0.05)compared with control group
this decreasment propablty occure by the use
of zinc mineral which cause effect on bone
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marrow and inhibit production of blood cells
or effect on another mineral and causes copper
defeciency (24) .

Packed cell volume % : Table (2) revelaed
that the level of pcv was stable across the
weeks of control group and ranged from(
44.20 +_ 45. 00) with no significant changes
(p>0.05), while group Z showed a significant
decreasing in the pcv level along with
advanced age . the level of pcv in group (D+2Z)
showed asignificant (p<0.05) increase in the
second week as compared with fourth week
then the level decreased significantly (p<0.05)
with advanced age because the packed cell
volume affected by Red blood cells count so
if the RBCs is decrease the pcv is low and the
use of zinc in doses 15 mg/kg that effects on
the production of Red blood cells with effect
on other minerals such as copper cause cooper
deficiency (24) while in (D+Z) the
dexamethasone showed increase in level of
pcv at 2 week with asignificant differences
(p<0.05) (41.60+_0.05) because the effect of
corticosteroids on the kidney, erythropoitien
thats increase in production of erythropoiesis
and increase Red blood cells produce with
increase of hemoglobin and RBCs content(3)
compared with a decrease in average of pcv
at4 week after treatment by zinc 15mg/kgB.w
and record a significant differences (p<0.05)
because zinc cause decrease in production of
RBCs (35) .

White blood cells (cell/mm?®) :Data in table
(3) appear that WBCs increase significantly
(p<0.05) in group Z from second week to
fourth week (77.60-5.0)(82+_8.00) compared
with control group the increase in WBCs may
be due to that zinc mineral is necessary for
increase cellular activity with WBCs function
and it acts a catalyst in the immune system’s
killer response to foreign bodies (40).While in
(D+2) group  show a  significant
correlation(p<0.05)  (88.80+_3.74)compared
with zinc and control groups, because that’s
treat with dexamethasone its known increase
WBCs upon predominantly neutrophils
polymorph nuclear leukocytes (PMN) the
biological effect that contribute to the increase
wbcs, in PMNS is the circulation are
acuminator of the demargination of leukocyte
from endovascular living about 61% of
increase  (5).concerning in  week4 seen
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asignificant differences. (p<0.05) (93.00-
8.30)and increase in numbers of WBCs after
give zinc 15mg/kg because the zinc
stimulation bone marrow to induce blood cells
into circulation .

Differential Leukocyte count % :Table (4)
show asignificant alteration (p<0.05) in
column of neutrophils cell that treated by zinc
15mg/kg/bwfrom week2(78.60+_0.50)) to
week4 (85+_0.94)compared withcontrol may
be due to the effect of zn on immune system,
with increase cellular activity and release
WBCs from bone marrow (44))while
group(D+Z)  dexamethasone  4mg/kg.Bw
+zincl5mg/kg/bw  show  increase in
neutrophile,  monocyte  cellsin  week2
dexamethasone as asignificant variance
(p<0.05) (87.40+_87) (98.40+_0.50)
(11.20+_0.080) (10.80+_0.48)compared with
another groups, may be due to the greatest
effect of cortisone on demargination of
neutrophile cells from endo vascular lining
,where the cell attached to the endothelial
lining of blood vessels become deattached and
are then free in circulation (31). Ahigh value
in week4(D+Z)due to a zinc is known to be
essential mineral for immune system
especially on immune cells(31).

Glucose (mg/dl):Table (5) appear asignificant
(p<0.05)reduction in value from second week
to fourth week (92.40+_0.81)(75.00+_0.83)in
z group because its improves insulin ability to
bind to receptors on cell membraneand
transport glucose into the cells to be used as
energy and may be Zn required in pancreatic
beta cells to process of insulin biosynthesis
and maturation of insulin secretory granules
(12) , ahigh concentration value appear
asignificant changes (p<0.05) in group (D+2)
specially  inweek2 thats treat  with
Dexamethasone (97.60+_0.50)compared with
another 2 groups may be return corticosteroids
that can increase blood glucose level s,by
stimulate  conversion of  protein  to
carbohydrate through gluconeogenesis and
promote the storage of carbohydrate as
glycogen(47)the increase in urinary nitrogen
after increase glucorticoids is the result of
amino acid mobilization from protein and its
subsequnts breakdown as asourse of carbon
during gluconeogenesis ,its simulatethe
process of hepatic gluconeogenesis resulting in
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elevated plasma glucose and promote
deposition of liver glycogen(38) with
reversible extrahepatic insulin resistance and
increase the production (1) The average of
concentration significant decrease (p<0.05) in
week4 and after giving Znl5mg/kgto
(76.40+_0.67)compared with another groups
due to Zn stimulating pancrease to produce
insulin with adding to the imbalances in the

body (12) .

Cholesterol  (mg/dl): Table (6) show
adecrease in concentration of cholesterol in
zinc group at week2 from

(99.60+_0.97)to(77.20+_0.48) and week4 in
group of dexamethasone +zinc(101.80+_2.33)
compared with control group this may be due
to Zn is chemical elements antioxidant effect
of zn and protect cells in the body from the
damage and causes a decrease in the level of
cholesterol and lipids (25),its may be capable
of reducing cellular injury that might have a
component of site specific oxidative damage
(48)another reason Zn is a cofactor for
antioxidant enzyme such as superoxide
dismutase enzyme( SOD)that’s catalyze the
breakdown of superoxide ion into oxgen and
hydrogen peroxide (36) concerning with group
(D+2)that cause increase levels of cholesterol
in weeek2 (p<0.05) (109.60+_0.87)compared
with  Zn group because corticosteroids
established effect on lipid metabolism impairs
cholesterol egress from lipoprotein depoted by
reduction of early inflow of mononuclear cells
, partial inhibition of cholesterol ester
hydrolysis and C enhancement of cholesterol
esterification (32) and cortisol induced rise in

(control group )show normal cells(f§)40X



section in liver

o

Figuré-z.rll—litologicl

(dexamethasone group).show coffer cells
dilated and sinusite dilation with hepatocyte
enlargement like cord (™=%)and increase
of inflammatory cells with hemorrhage

igu isfoogicaT in spleén
(dexamethasone group)showed ecrosis(N ),
pigmentation with hemorrhage (|)40X
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Figure 6. Histological section ofyspleen( zinc

group)show normal cell (| )40X.
Result of histology: In figure (1) show the
section of liver staining with eosin and
hematoxylin stain under its appear normal
hepatocyte compared with figure (2) treatment
with Dexamethosone , the coffer cell dilated
and dilated of sinuosite and hepatocyte
engargement like cords with increase in
inflammatory cells and show hemorrhage
because the dexa . stimulates gluconeogenesis
in liver , using amino acid , locate , glycerol
and propionate , its also involved in
glyogenolysis (break down of glycogen stored
in liver and muscle cell , which is necessary as
it activates glycogen phosphorylase an enzyme
needed to complete the whole process. Also
cortisol partially shuts down the immune
system when levels . are high or its makes the
body more sensitive to effects of epinephrine
and norepinephrine causing vasoconstriction
and reduced blood flow in many psrts of the
body . (15). While the figure (3) zinc group
seen  normal  hepatocyte  with little
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inflammatory cells because the Zn play role in
immune system and increase in white blood
cells in the tissues (11) . figure (4) appear the
effect of dexamethasone on spleen tissue , its
leads to necrosis and pigmentation with
Hemorrhage distruction of spleen tissue
compared with figure 5,6 (control + zinc
group) shown a normal in spleen tissue . This
result because the spleen plays important roles
in regard to Red blood cells (26) and cortisol
in low levels and high levels effect on the
spleen tissue and cause spleen disruption and
increase in the number of the RBCs .
REFERENCES

1.Bramson. N., and B. Melton. 2000. Leuko
cytosis basic of clinical assessment . American
for physician. 62:2053-60.

2.Aggett, P.J.1989 .Severe zinc deficiency in
mills bed zinc in human biology .london |,
springer pp: 259 -279 .

3.Annseve , L. R., A. Latino, and L. Rossi.
2005. Erythrocytes mediated delivery of
dexamethasone in sreriod dependent IBD
patient American nature journal
gastroenterology,100(6):1370-1375.

4. Archer, R. K.1965. Haematological
Techniques for Use on Aanimals. Black Well
Scientific Publication, Oxford. Public Health.
pp:37-44.

5.Authony,J.,M., D. Busti.2015. A General
review of mechanism for steroid or
glucocorticoid induced increase in WBCs
count. Anthony J. Busti, MD, PharmD, FNLA,
FAHA.
www.ebmconsult.com/articles/steroids-
glucocorticoids-whbc-neutrophiles-increase.
6.Bloom, S. L., J. S.Sheffield,D., D. MclIntire,
K., J. Leveno. 2001. Antenatal dexamethasone
and decreased birth weight . Obstet Cynecol.
97(4)-485-90.

7.Broadly,M.R.;P.J.  white,J.P. Hammond,
A.Z. Lux.2007.Zinc in plants.New phyisc to
logist.173(4):677-702.

8.Coles, E.H. 1986. Veterinary Clinical
Pathology. 4th .ed.W. B. London :110-
111,322.

9.Cymerman,A., P.B. Rock.1994. Medical
Problems in High Mountain Environments . A
Handbook  for  medical  officers.94-2.
10.Digiroloma, A. M., M. Ramicez. 2009.
Role of zinc in maternal and child mental
health. Am. J. Clin. Nutr. 89(3):940S-945S.

1547

11.Dina, M.S .2009. Cortisol — its role in stress
and inflammation and indication for diet
therapy . Today’s dietitian . vol.11.No11.P:38.
12.Duchateau,J.1981. Beneficial effects of oral
zinc. Supplementation on the immune
response of old people. Am.J.Med. 70(5)1001-
1004.

13.Eledrisi, M. S. 2007. First line therapy for
hypertension.Ann. Inter.Med.146(8):615.
14.Ensminger, A.,J., and E .Konlande. 1993.
Foods and Nutrition Encyclopedia.Boca Ratn,
Florida CRC .press.pp: 2868-2369.

15.Gig H. W. A. 2010. Textbook of Functional
Medicine. The institute of functional
Medecine.

16. Gradd, O. C., and K. T. Paul. 1978.
Compassion of copper alloys used by the
Greece Estruscan and Roman civilization, the
origion and early use of zinc. Brass. Journal
of  Archaelogical science 5(1):1-16.
17.Greenwood, N. N., and A. Earnshaw. 1997.
Chemistry of the Elements. 2™ed .Oxford:
Butterworth-Heinemann. P.1201.
18.Hambridge, K. M.. 2000.Human zinc
deficiency. Journal of Nutrition. 130:S 1344-
1349.

19. Hambridge, K. M .2003.Biomarkers of
trace minerals intake and status.J. Nutr.
133:948s-955s.

20.Hambridge, K.M., and N. F. Krebs. 2007.
Zinc deficiency as special challeng. J .Nutr.
57:1116-1127.

21.Hargreaves, R. 2015.The dexamethasone
drug. American society of health system
pharmacists J. 91:9-14,d0i:10-1016.
22.Harousseau, J. L., M. L. Attal, J. Troncy, B.
Pegourei, and A. M. Stoppa. 2006.
Bortezomib; plus dexamethasone as induction
treatment prior to autologous steatment prior
to autologous stem cell transplantation in
patient with newly diagnosed multiple myloma
:result an IFM. phase 1l study Haematological.
(1):1498.

23.Istifan, N.W., M. Janghorbani, V.
R.Young.1983.Absorbtion of stable Zn in
healthy young men in relation to zinc intake
Am. J. Clin. Nutr,38:187-194.

24.Josko,U., and S. Natasa. 2011.Copper and
Zinc,Bio logical role and significance of
copper Zinc impalance. Poljie, 40,6310
izola,Slovenia.


http://www.ebmconsult.com/articles/steroids-glucocorticoids-wbc-neutrophiles-increase
http://www.ebmconsult.com/articles/steroids-glucocorticoids-wbc-neutrophiles-increase

The Iraqi Journal of Agricultural Sciences — 47(6):1541-1548, 2016

Dheyab

25.Lipshutz, A.K., and M. A. Gropper. 2009.
Perioperative glycemic control. Anevidence-
based review. Anesthesiology. 110-478-97.
26.Mebius, R.E., and G. Kraal 2005. Structure
and function of the spleen. Nature Review of
Immunology. 5(8):606-16.

27.Penington, D. L., and G.l.Rush.
1985.Clinical Hematology .Medical Practice.
4"ed, Publishers and distributors, India 757.
28.Power S. L. W. 1989. Diagnosis
hematology .clinical and technique
principles.Med.18.

29.Provan, D., and R. Sasi. 2010. International
and consensas reporton the investigation and
management of primary immune
thrompocytopenia. Blood .115(2):168-86.
30.Rankovic, Z., and B. Richard. 2012. Drug
discovery and medicinal chemistry for
psychiatric  disorders. Cambridge: Royal
Society of Chemistry.P.286.

31.Rink, L., and H. Haase. 2007. Zinc
homeostasis and immunity. Trends in
Immunal. 28,1-4.

32. Saper ,R.R. 2008. Zinc an essential
micronutrient . Am erican Farm phyiology.
79(9).

33.Schmelzeisen, R., and C. Janice. 1993.
Prevention of postoperative swelling and pain
by dexamethasone offer operative removal of
impacted third normal teeth. Eurp.J.clin.
pharmacol.44(3):275-7.

34.SAS. 2010. SAS/start user Guide for
personal computer. Release 9.1SAS. Institute ,
Inc., cary,N.C.,USA.

35.Sandstrom, B. 1987.Biovaliabilty of zinc.
Euro J. Clin. Nutrtion.51:17-19.

36.Stein, O., and Y. Dabach. 1998.
Dexamethasone impairs cholesterol egress
from a localized lipoprotein depot in vivo.
Atherosclerosis. 137(2)303-10.

37.Taub, D. R, D. Hoff , and H. L.
States.1958. 16-B- Methyl cortical steroids.
Journal of American chemical society
80(16):4435.

1548

38.Tppy, L., D. Raudin. 1994. Mechanism of
dexamethasone induced insulin resistance in
healthy  human. J.  Clin.  Endocrine
Metabolism.79:1063-9.

39.Till, J.2011. Paramedic clinical training aid.
Retrieved 30(8).

40.Turk, S., S.Bozfakioglu, S. T. Ecder, and T.
Kahraman.1998.Effect ofzinc supplementation
on the immune system and the antibody
response to multivalent influenza vaccine in
hemodialysis patients .Int. J. Artif. Organs
21,274-278.

41.USDA.A.2007.National nutrient base. Nutr
release 6(12) — 421.

42. Vand beek, D., J. De Gans, and K. M.
Prasad. 2007. Conrticosteriods for acute
bacteringitis. Cochrane Database
Sys.Rev(1):CDo04-405.

43.Walker, S.P., T.D.Washs, J. M. Gardner.
2007.Child development risk factor for
adverse out comes in developing countries
.Lancet.369(9556):145-157.

44. Walsh, LJ., C A Wong, J. Oborne? S.
Cooper, S. A. Lewis, M. Pringle, R. Hubbard,
and A. E. Tattersfield. 2001. Adverse effects
of oral corticosteroids in relation to dose in
patients with lung disease. Thorax 2001;
56:279-284 doi: 10.1136 /thorax. 56.4.279.
45.Wellinghausen N., H. Kirchner, and L.
Rink. 1997. The immunobiology of
zinc. Immunol  Today. 18:519-521. doi:
10.1016/S0167-5699(97)01146-8.

46. WHO.1996.Trace elements in human
nutrition and health .chapter 5.zinc Geneva
\World Health Organazation ,pp72-103.
47.Wiiesekara, N., F. F, Chimicenti. 2009.
Zinc a regulator of islet function and glucose
homeostasis .46- Zozya,J.L(2000). National
Factors in high blood pressure .J.Human by

pretension 14suppl. 1:5100-S104.
48.Wolker,B. R., P.W.Hadok, and J.
Igbal.2009.Therapeutic ~ manipulation  of

glucocorticoid metabolism in cardiovascular
disease.Br J pharmacol.Mar;156(5):689-712.


http://thorax.bmj.com/search?author1=L+J+Walsh&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=C+A+Wong&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=J+Oborne&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=J+Oborne&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=S+Cooper&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=S+Cooper&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=S+A+Lewis&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=M+Pringle&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=R+Hubbard&sortspec=date&submit=Submit
http://thorax.bmj.com/search?author1=A+E+Tattersfield&sortspec=date&submit=Submit

