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ABSTRACT

Idiopathic pulmonary fibrosis (IPF) carries a 50% 5-years survival rate. The
pathogenesis of IPF is characterized by chronic inflammation, fibroblast proliferation
and extracellular matrix production with chronic scarring and honeycomb formation.
This fibroproliferative response is uniformly accompanied by type 1l cell hyperplasia.
Surfactant proteins—-D (SP-D), is produced and secreted by type Il cells. It can be
detected in serum and is elevated in patients with certain inflammatory lung diseases.
Measurement of this protein might be a useful marker for early detection of IPF and
its prognosis. The present work was conducted on 30 patients, and 10 healthy
volunteers obtained from chest Department, Faculty of Medicine, Cairo University,
and were categorized into four groups as follows: Group 1: Included ten healthy
volunteers as control group, Group 2: Consists of ten patients with idiopathic
pulmonary fibrosis (IPF) received steroid therapy for one month, Group 3: Ten
patients with idiopathic pulmonary fibrosis (IPF) not receiving steroid therapy and
Group 4: Included ten patients with chronic chest disease without idiopathic
pulmonary fibrosis. All groups were subjected to history taking, pulmonary function
test and estimation of serum surfactant D (SP-D level) by ELISA. The results of the
present study showed significant decrease in the pulmonary function tests represented
by forced expiratory volume in one second (FEV,) and forced vital capacity (FVC)
(FEV1/FVC%) in the three diseased groups compared to control. Mean level of SP-D
in serum showed a highly significant increase in the three diseased groups compared
to control. The mean level of serum SP-D is significantly higher in group 3 compared
to group 2. Furthermore, significant negative correlation was found between SP-D
serum level and FEV1 and FEV1/FVC in all IPF patients. From these results it could
be concluded that the SP-D assay may be of value in estimating the rate of decline in
pulmonary function in cases of IPF as well as in the follow up of disease progress. It
may also assist in making clinical choices for therapeutic management of these
patients.

INTRODUCTION etiology. The pathogenesis of IPF is
characterized by fibroproliferative

response uniformly accompanied by
type 11 cell hyperplasia . For optimal

Idiopathic  pulmonary fibrosis
(IPF) is a progressive, life-threatening,
idiopathic lung disease of unknown
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therapeutic management of IPF an
accurate tool is required for
discrimination between reversible and
irreversible types of the disease.
However, such noninvasive tools are
few, and even with high-resolution
computed  tomography  (HRCT),
which is the most trusted method for
doing so; the nature of the disease
activity in IPF cannot always be
accurately predicted. Current therapies
are only marginally effective in
improving pulmonary function or
survival time.

The  hydrophilic  surfactant
proteins (SP)-A and SP-D belong to
the collection subgroup of the C-type
lectin  superfamily, along with
mannose-binding glycoproteins and
collectin CL43®. Two types of
nonciliated epithelial cells, in the
peripheral airways, Clara cells and
alveolar type II cells produce these
lung collectins®.

Surfactant proteins —D (SP-D),
produced and secreted by type II cells,
can be detected in serum and are
elevated in patients with certain
inflammatory lung diseases ©*9,
Although the exact mechanism for the
increase in SP-D in the circulation is
not known, it is probably a
combination of loss of epithelial
integrity due to injury and an
increased mass of type II cells due to
hyperplasia. Because the
concentrations of serum SP-D
probably vary with disease and lung
inflammation, measurement of this
protein might prove to be useful
markers for detecting the pathogenesis
and follow up of patients with
IPF7,

The aim of the present study is to
investigate the possible role of SP-D

in the pathogenesis and prognosis of
idiopathic pulmonary fibrosis patients
and its value in making clinical
choices for therapeutic management
of these patients.

SUBJECTS & METHODS

The present work was conducted on
30 patients, and 10 healthy volunteers
obtained from chest Department,
Faculty of  Medicine, Cairo
University, and they were categorized
in four groups as follows:

e Group 1: Included ten healthy
volunteers  (Control  group),
sixmales and 4  females,
nonsmokers, aged 54.7 +7.13 yr
(mean £ SD) (range: 45 - 65 yr).

e Group 2: Consists of ten patients
with  idiopathic ~ pulmonary
fibrosis (IPF) received steroid
therapy for one month. Also, 6
were males and 4 females. Two
of the patients are currently
smoking, 4 ex-smokers, and 4
nonsmokers. Their mean age was
57+ 6.63 yr (mean = SD) (range:
45 - 65 yr).

e Group 3: Ten patients with
idiopathic  pulmonary fibrosis
(IPF) not receiving steroid
therapy. Five were males and 5
females. They consist of 2 current
smokers, 3ex-smokers, and 5
nonsmokers, their mean age was
543+527 yr (mean= SD)
(range: 45 - 65 yr).

e Group 4: Included ten patients
with  chronic chest disease
without idiopathic pulmonary
fibrosis (5 male and 5 female).
Consisting of 2 current smokers,
3 ex-smokers, and 5 nonsmokers
aged 55.1 £8.17 yr (mean £ SD)
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(range: 45 -65 yr).

e The diagnosis of IPF was based
on the accepted criteria of
Carrington, et al; @ which
included either evidence of
varying degrees of interstitial
fibrosis and alveolitis, or evidence
of diffuse parenchymal infiltrates
on chest radiography.

Patients were subjected to:

e Full history taking and clinical
examination.

e Chest radiography. The 20
patients with IPF enrolled in the
study showed the typical findings
of IPF on chest radiography.

e Estimation of pulmonary function
tests including forced expiratory
volume in one second (FEV;) and
forced vital capacity (FVC).

e Measurement of serum SP-D
levels according to the method of
Shimizu and coworkers 17
modified by Honda, et al. 7.

Patients were selected according to
the following criteria:

e Exclusion of other known causes
of interstitial lung diseases (ILD),
such as certain drug toxicities,
environmental exposures, and
connective tissue diseases.

e Abnormal pulmonary function
studies that include evidence of
restriction (reduced VC often
with an increased FEV,/FVC
ratio) and impaired gas exchange.

e Bibasilar reticular abnormalities
with  minimal ground glass
opacities on HRCT scans.

e Insidious onset of otherwise
unexplained dyspnea on exertion.

e Bibasilar, inspiratory crackles
(dry or “Velcro” type in quality).

e All patients studied were

clinically stable at the time of
entry into the study.
Exclusion Criteria
Exclusion criteria consisted of a
clinically  relevant  history  of

environmental  or occupational
exposure, hypersensitivity
pneumonitis, collagen  vascular

disease, or other interstitial lung
diseases such as acute interstitial
pneumonia, diffuse alveolar damage,
bronchiolitis obliterans  organizing
pneumonia, or lymphocytic interstitial
pneumonia.
Collection and Analysis of Blood
Samples

Ten ml. peripheral venous blood
samples were collected from the
patients at their initial visits and from
healthy subjects at the time of
registration for the study. The serum
samples had been stored at —80°C
and were analyzed in a blinded-
fashion with regard to the clinical
status of the patients.
Statistical Analysis

Data are expressed as mean + SD.
Differences between SP-D values on
the three study groups, variables were
assessed with the Mann-Whitney U
test. The concentrations of SP-D were
further analyzed by using student “t”
test for the healthy group in order to
find the cutoff levels indicating the
best sensitivity and specificity of these
two measures '?. Significance was
defined as p < 0.05.

RESULTS

The results of the study are
summarized in tables 1-4 and figures
1-4.
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Table (1): Duration of smoking (months) and the number of cigarettes (per-day) in

the studied groups (Means + SD):

Group 1 Group 2 Group 3 Group 4
Duration of smoking 15.00 +7.07 21.50+4.95 | 25.00+7.07
(months) =0.359 =1.000
P, =1.000
Ps
Number of 126.00 £ 8.49 | 75.00 +21.21 | 120.0 £33.94
cigarettes/day =1.000 =0.655
P, =1.000
P;

- * Values are significant when P value <0.05

0 P, =Compared to group2.
0 P;=Compared to group3.

Table (1) showed no significant differences between the three groups
regarding the duration and the number of cigarettes smoked per day.

Table (2): Pulmonary Function Test (PFT) in the studied groups (Mean = SD)

PFT Group 1 Group 2 Group 3 Group 4

FEV1/FVC (%) | 3.16+0.72 2.05 +]1.91+0.58 1.58 +£0.43
0.56

P1 0.001 0.000 0.000

P2 1.000 0.474

P3 1.000

* Values are significant when P value <0.05
0 P, =Compared to groupl (Controls).
0 P, =Compared to group2 (IPF patients receiving steroids).
0 P;=Compared to group3 (IPF patients not-receiving steroids).

Table (2) showed significant decrease in FEVI/FVC % in the three diseased
groups compared to control. No significant difference was detected between the three

diseased groups.

Table (3): Serum levels of Surfactant Protein D in the studied groups (Mean + SD).

Group 1 Group 2 Group 3 Group 4
SP-D (ng/ml) | 50.12+12.17 | 136.06 + 38.15 253.18 £37.63 | 198.50 + 38.50
P, =0.000 =0.000 =0.000
P, =0.000 =0.001
Py =0.005

* Values are significant when P v

alue <0.05

0 P, = Compared to groupl (Controls).
0 P, = Compared to group2 (IPF patients receiving steroids).
0 P; = Compared to group3 (IPF patients not-receiving steroids).
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Table (3) showed a significant increase in SP-D in the three diseased groups
compared to control. There is significant increase in SP-D in non-steroidal (group 3)
and patients with chronic chest diseases without IPF (group 4) compared to steroid
receiving patients (group 2); also there is a significant increase in non-steroidal group
compared to chronic group.

300 —

SP_D (ngiml)

COMTROL STEROIDAL HOM STEROIDAL CHROMIC
groups

Fig (1) Serum Surfactant Protein D level (ng/ml) in the studied groups.

Figure 1 showed that non-steroidal group had the highest mean value of
surfactant protein D.

Table (4): Correlation between serum surfactant protein D leves (ng/ml) and
pulmonary function tests

SP D with r P
FEV1 (L) -0.541 0.000
FVC (L) -0.530 0.000
FEV1/FVC (%) -0.530 0.000
From table (4):

A negative correlation was found between SP-D serum level and FEV1 (L) with
P-value > 0.000 and r-value -0.541. In addition, a negative correlation was found
between SP-D serum level and FVC (L) with P-value > 0.000 and r-value = -0.530
Also, a negative correlation was found between SP-D serum level and FEVI/FVC
with P-value > 0.000 and r-value = -0.546.
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Figure (2) Serum Surfactant Protein D level (ng/ml) in relation to FEV1(L)
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Figure (3) Serum Surfactant Protein D level (ng/ml) in relation to FVC(L)
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Figure (4) Serum Surfactant Protein D level (ng/ml) in relation to pulmonary
function tests
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DISCUSSION

Idiopathic  pulmonary fibrosis
(IPF) is a progressive, life-threatening,
interstitial lung disease of unknown
etiology. For optimal therapeutic
management of IPF an accurate tool is
required for discrimination between
reversible and irreversible types of the
disease. However, such noninvasive
tools are few, and even with high-
resolution computed tomography
(HRCT), which is the most trusted
method for doing so; the nature of the
disease activity in IPF cannot always
be accurately predicted.

Surfactant proteins (SP-A) and
(SP-D) belong to the collectin
subgroup of the C-type lectin
superfamily, along with mannose-
binding glycoproteins and collectin
CL43 ®. Two types of nonciliated
epithelial cells, in the peripheral
airways, Clara cells and alveolar type
{31) cells produce these lung collectins

Surfactant proteins —D (SP-D),
produced and secreted by type I cells,
can be detected in serum and are
elevated in patients with certain
inflammatory lung diseases, including
[PF G345

While less than 10 to 15 percent
of surfactant lipids are cleared by
catabolism by alveolar macrophages,
this pathway is critical in controlling
steady-state surfactant concentrations
in vivo.

The aims of the present study
were to assess the value of surfactant
protein SP-D in determining the
pathogenesis of IPF disease and if it
plays a role in predicting deterioration
in restrictive pulmonary function.

Also, its role in determining the
therapeutic response of the patients is
another aim of the present study.

The present work was conducted
on 30 patients, and 10 healthy
volunteers obtained from Chest
Department, Faculty of Medicine,
Cairo University, and they were
categorized into four groups. Group
1: Included ten healthy volunteers
(Control group). Group 2: Consists of
ten patients with idiopathic pulmonary
fibrosis (IPF) received steroid therapy
for one month. Group 3 : Ten patients
with idiopathic pulmonary fibrosis
(IPF) not receiving steroid therapy.
Group 4: Included ten patients with
chronic  chest disease  without
idiopathic pulmonary fibrosis.

The diagnosis of IPF was based
on the accepted criteria of
Carrington, et al.;® which included
either evidence of varying degrees of
interstitial fibrosis and alveolitis, or
evidence of diffuse parenchymal
infiltrates on chest radiography.

SP-D in sera was measured by
enzyme-linked immunosorbent assays
as previously described.

The results of the study
showed that pulmonary function tests
represented by  forced expiratory
volume in one second (FEV1) and
forced  vital  capacity (FVC)
(FEV1/FVC%) were significantly
decreased in the three diseased groups
compared to control.

All the patients included in the
present study gave a positive history
of smoking, this finding coincide with
the study of Collard et al., ™ who
demonstrated a strong association
between cigarette smoking and
pulmonary fibrosis. In the present
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study no significant difference was
detected between the three diseased
groups regarding the duration of
smoking and the number of smoked
cigarette/day.

The results of SP-D in the present
study showed significant increase in
the three diseased groups compared to
control. Moreover, the mean value
was significantly higher in non steroid
and chronic groups compared to the
steroid receiving group. Also, non
steroid group was significantly higher
than chronic group.

By measuring the concentrations
of SP-D in sera from patients with
IPF, interestingly, we found that the
levels of SP-D at the initial time of
study were higher in all diseased
groups. Most subjects studied, even
many who showed high levels of SP-
D, did not have dyspnea at the initial
time of study, indicating the insidious
onset of the disease. Nevertheless, our
results clearly indicate that high levels
of SP-D are involved in the non-
steroidal  group.  Thus, patients
exhibiting higher serum levels of SP-
D may have a greater chance of falling
into restrictive pulmonary
dysfunction, and more rapidly, than
patients with low serum levels of SP-
D. Schwartz, et al., ™ suggest that it
may be more effective to start
treatment for IPF before the
manifestations of severe pulmonary
fibrosis occur. Our results raise the
possibility that the assay of SP-D can
help to guide therapy with
corticosteroids agents.

A difference between levels of
SP-D was also observed in the four
studied groups. The concentration of
serum SP-D probably vary with
disease severity and lung

inflammation “*'>'® " The difference
in the response to corticosteroid
products could also affect
concentrations of SP-D in serum.

Our results showed that SP-D
concentration  was  significantly
correlated with the extent of alveolitis
(a reversible change), whereas they
did not correlate with the progression
of fibrosis (an irreversible change).
The SP-D concentration was also
related to the extent of parenchymal
collapse and the rate of deterioration
per year in pulmonary function, as
proved in our study by the presence of
significant ~ negative  correlation
between SP-D and pulmonary
function tests.

Although the exact mechanism
for the increase in SP-D in the
circulation is not known, it is probably
a combination of a loss of epithelial
integrity due to injury and an
increased mass of type II cells due to
hyperplasia. Because the
concentrations of serum SP-D
probably vary with disease and lung
inflammation, measurement of this
protein might prove to be useful
markers for the pathogenesis and
detection of IPF®™%) |

Takahashi®” found that the
concentrations of SP-A and SP-D in
patients who died within 3 yr were
significantly higher than in patients
who were still alive after 3 yr. It has
been proposed that SP-D may be a
good predictive indicator of the rate of
decline in pulmonary function, and
that a combination of the assays for
SP-A and SP-D may be helpful in
predicting the outcome of patients
with IPF.

Part of our results is in agreement
with data from Takahashi et al."”
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and Barlo et al."® who demonstrated
that SP-D in serum can predict
worsening in IPF patients, and that the
value of SP-D remains stable after
adjustment for known predictors of
worsening. Takahashi et al. ™ The
author mentioned that serum SP-D
level higher than 460ng/ml. indicates
a significantly worse prognosis
compared to levels lower than
460ng/ml. This value can be useful in
clinical practice. It might help in
estimating survival time, which is
important for optimal timing of
referral for lung transplantation.

On the basis of these findings we
evaluated the utility of assays of
serum SP-D in establishing the
prognosis of patients with IPF. None
of the patients showing SP-D levels
below the respective levels died
throughout the period of the study
(2years). Although the number of
patients in our study was small, these
findings suggest that a SP-D assay is
useful to identify patients with the best
prognosis in IPF.

According to Kinder, et al. e
increased serum SP-D level is a strong
and independent predictor of early
mortality among patients with IPF. A
prediction model containing SP-A and
SP-D was substantially superior to a
model with clinical predictors alone.

In conclusion, SP-D is a
non-invasive marker that can be easily
determined in serum and has been
proved to be a diagnostic marker in
IPF  patients. This study adds
clinically useful levels that could
identify patients with a significantly
worse prognosis by using SP-D for
follow up of the patients. This
prognostic value of SP-D persists after
adjustment for known predictors of

mortality. Taken all previously
published studies into account, we
encourage the implication of routine
measurement of SP-D at the time of
diagnosis in IPF patients and using it
as a marker for follow up of the
patient to determine the degree of
worsening or improvement of the
case. SP-D serum levels may assist in
making clinical choices for
therapeutic management of patients
with IPF.

REFERENCES

1. Walker S.R., Williams M.C.
and Benson B.; 1986:
Immunocytochemical localization
of the major surfactant apoprotein
in type II cells, Clara cells and
alveolar macrophages of rat lung.
J. Histochem. Cytochem., 34:
1137-1148.

2. Voorhout W.F., Veenendaal T.,
Kuroki Y., Ogasawara Y., van
Golde L. M. and Geuze H. J.;
1992: Immunocytochemical
localization of surfactant protein
(SP-D) in type II cells, Clara cells
and alveolar macrophages of rat
lungs. J. Histochem. Cytochem.,
40: 1589-1597.

3. Jeffrey A.W. and Ann D. H.;
2008:  Fishman's  Pulmonary
Diseases and Disorders, fourth
edition. Vol. One & Two, ISBN:
0-07-145739-9.

4. Sinclair J.C., Haughton D.E.,
Bracken M.B., Horbar J.D. and
Soll R.F.; 2003: Cochrane
neonatal systematic reviews: A
survey of the evidence for
neonatal therapies. Clin.
Perinatol., 30:285-304.

5. Shulenin S., Nogee L.M., Annilo

187



Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011

El-Miligy et al.

10.

11.

T., Wert S.E., Whitsett J.A. and
Dean M.; 2004: ABCA3 gene
mutations in newborns with fatal
surfactant deficiency. N. Engl.
J.Med., 350:1296-303.

Wert S.E., Yoshida M., LeVine
A. M., Ikegami M., Jones T.,
Ross G.F., Fisher JH.,
Korfhagen T.R. and Whitsett
J.A 2000: Increased
metalloproteinase activity,
oxidant production, and
emphysema in surfactant protein
D gene-inactivated mice. Proc.
Natl. Acad. Sci., USA 97:5972-
77.

Whitsett J.A. and Weaver T.E.;
2002: Hydrophobic surfactant
proteins in lung function and
disease. N. Engl. J. Med.,
347:2141-48.

Ikegami M., ,Korfhagen T.R.
and Whitsett J.A.; 2005:
Surfactant protein D influences
surfactant  ultrastructure  and
uptake by alveolar type II cells.
Am. J. Physiol., 288:L552-61.
Carrington C.B., Gaensler E.A.,
Coutu R.E., FitzGerald M.X.
and Gupta R.G.(1978): Natural
history and treated course of
usual and desquamative
interstitial pneumonia. N. Engl. J.
Med., 298: 801-809.

Shimizu H., Hosoda K.,
Mizumoto M., Kuroki Y., Sato
H., Kataoka K., Hagisawa M.,
Fujimoto S. and Akino T.;
1989: Improved immunoassay for
the determination of surfactant
protein A (SP-A). Tohoku J. Exp.
Med., 157: 269-278.

Honda Y., Kuroki Y., Matsuura
E., Nagae H., Takahashi H.,
Akino T. and Abe S.; 1995 (a):

12.

13.

14.

15.

16.

17.

Pulmonary surfactant protein D in
sera and bronchoalveolar lavage
fluids. Am. J. Respir. Crit. Care
Med., 152 (6 pt. 1): 1860-1866.
Zweig M.H. and Campbell G.;
1993: Receiver-operating
characteristic (ROC) plot: a
fundamental evaluation tool in
clinical medicine. Clin. Chem.,
39: 561-577.

Collard H.R., King T.E,,
Bartelson B.B., Vourlekis J.S.,
Schwarz M.1. and Brown K.K.;
2003: Changes in clinical and
physiological variables predict
survival in idiopathic pulmonary
fibrosis. Am. J. Respir. Crit. Care
Med., 168:538— 542.

Schwartz D.A., VanFossen D.S.,
Davis C.S., Helmers R.A.,
Dayton C.S., Burmeister L.F.
and Hunninghake G.W.; 1994:
Determinants of progression in
idiopathic pulmonary fibrosis.
Am. J. Respir. Crit. Care Med.,
149 (2 Pt 1):: 444-449.

Inoue T., Matsuura E., Nagata
A., Ogasawara Y., Hattori A.,
Kuroki Y., Fujimoto S. and
Akino T.; 1994: Enzyme-linked
immunosorbent assay for human
pulmonary surfactant D. J.
Immunol. Methods 173: 157-164-

Honda Y., Kuroki Y., Shijubo
N., Fujishima T., Takahashi H.,
Hosoda K., Akino T. and Abe
S.; 1995: Aberrant appearance of
lung surfactant protein A in sera
of patients with idiopathic
pulmonary fibrosis and its clinical
significance. Respiration 62 :64-
69.

Takahashi H., Fujishima T. and
Koba H.; 2000: Serum surfactant

188



Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011 El-Miligy et al.

proteins A and D as prognostic Shiratori M, Kuroki Y, Abe
factors in idiopathic pulmonary S.(2000): Serum  surfactant
fibrosis and their relationship to proteins A and D as prognostic
disease extent. Am. J. Respir. factors in idiopathic pulmonary
Crit. Care Med., 162(3 Pt fibrosis and their relationship to
1):1109-14. disease extent. Am. J. Respir.
18. Barlo N.P., vanMoorsel C.H, Crit. Care Med., Sep.,162(3 Pt
Ruven H.J., Zanen P., van- 1):1109-14.
denBosch J.M and Grutters 20. Kinder B.W., Brown KK,
J.C.(2009): Surfactant protein-D McCormack F.X., Ix J.H,
predicts survival in patients with Kervitsky A., Schwarz M.IL.,
idiopathic pulmonary fibrosis. King T.E.(2009): Serum
Sarcoidosis Vasculitis and surfactant protein-A is a strong
Diffuse Lung Diseases 26; 155- predictor of early mortality in
161. idiopathic pulmonary fibrosis.
19. Takahashi H, Fujishima T, Chest. 2009 Jun 135(6):1557-63.
Koba H, Murakami 8§, Epub 2009 Mar 2.

Kurokawa K, Shibuya Y,

Al padlal)

' Coeis gf stild g " il g dane " 2y A ¢ aled] il g
el l AS 60 T Aaala il IS Alal) 4 sall el
"s_alall (aay 4y jaall il je¥ and g

il el () gl Rl (b aTand) gl (Bl (3) s Jma 50
) Jsgaae s 50

OS5 a3l (5550 et (e el g 53 41 e ) Jseae (650 il g
A e 60l Al Gl Gl oY 48 pmall (5 3AY) liicall dlariis) day Ja 8 4unyd 35
Ay gedl) Ao DU i g ol Gial el g ¢ nll Gl i pail) ¢ yiileall iany

il o) yal o daiay dandidn o)Ll il el i aal ga o0 0 Caylill
ol e peda Bl (5% Lasale L jeae Lonanil Bl s (ga A 340 ) (ouia yall dnlite
BRIV PLIVIURERT 5.1 F PP PRI TS | PUPEFENY N S -PORRE DI NI VAL
Lal 2 gl e il e 5508 a5 Calad) Jlad) o Lo sud (2l )2 W) ST a5 il
oaliall 3 2VT dpalioy 285 Gla JY1 e (50 (o (a8 1lgha s o800 gd Danall al e V1 e
anl) g

ol il g5 el s (aady ol sene 5 580 i) aim pal ) Y yenl) o)
o all al Y aal) o A5 Caild 5 5ol Auleld puaad ASIL A

Lasi pall il Ao gana ) (el 3 g it g Jlaa oadaud) gl (aleds) i lalas
slalall 4 ledall LAY e e s am o5 87 ) (o (iS58 5 4 pSiall il s sl sl ae

189



Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011 El-Miligy et al.

o Y shse QY sl LA e S £ il 5 1 )DIS LA Lad 5 4580 sed) <l el AN sl
Al LSyl oS ol Ll
el 8 alaull j55all (ailal) (3) G5 deas )53 g ad s Al all oda i
) Jsgae (5 5500 i) o yal (o Blall alijall paai g oam sl ) shail) dalia
GV Y3 alEl drala adall A oAl and e Liay je Yo e Al all 538 <yl
(S Cle sana (S agaadli o5 (e shailall (e
DS (e A (g i oS5 (adaibiall Ao ganall) (e glaiall 3 il amis J5Y) A ganall o
Lo 1o ) €0 (e sl i Jlee o giay iaall e G pgasen Y (e day
e 5530 il [ pe e O silm (a0 B e (o alaid) a8 5 AUl de ) @
QL) o) Ay 5 ) sSa R pgia, e Baal g yian oS ) SI b |5l gl 285 el
€0 i laz sl Jleel o sia (idde e da s il (pifae da ) 5 Ol ik
e o L)
058 Aad) il J seae 5 5000 il (m je (a3 pdie e B ke (A5 A Ao sandl e
N0 580 Guleas lacl can gl 5 oinaall e (e dad g Gl (idae AW 5 s
Ll
il el (e 0 silay (GOl Asad 5 5 580 dnad) (ida e b yulic Chanda s tda) Jll A sanall @
A5 b (isae GLEI agie canll Jsgase (550 il (ida jan | sl 9 A e 4y 2
Lile 10580 e ab jleel Cin gl 5 cpitaall pe (e dusad 5 il (aide
Gt Al 5 Lo Batal julaall Gad o agty cand) J e 5580 il Gasd s o
ol dail e s jals A3 ate Asl B3V 51 4550 LN (e 43 glite s o
6 siana (a5 A5 51 86 LS <l LRl ¢ pall e Ll eliaind ) il genall JS Cnuad i
Alanall Jllatll aes o) jaY ALY o LY A4 jhay adaidl 553l (eadlad) o (45 5 0 Jeas
ol Bl st da 5o el se iaiall da 50U
Ao sanal 4 Jlaally A jall e ganall 8 4050 Cailda g b alads) Canll il & yelal g
fren 8 kil 5l Jeles Juae 8 4ilast A2 5 eld)) sm g dan J LS| slanaY)
CM\@EA&“\@M\@&NJY\ OSs GMY\&MLJLAAATPAJA\ ayall
LS g i 5S35 ) oS Lgadle o3 3l de sanall o (Ao e jall Ao ganall 5 a5 yin oS5 <1
Caildagga ahudl 56l Julas Jrmn g diliaa) 4a0¥a 53 4ule Lol ) 48de 2 ga g dan gl
R
O b aahiiul Sy akid) sl deles (s of i) ¢Sy Al )zl e
Al Al agle e V1 S LS Canad) J sgme s 590 Gl (a yay dlaadl) VLA
oaall e sl ZOall dyleld g 4 sl

190



