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biomarker, phospholipids,pneu- BACKGROUND: SP-A and SP-D are hydrophilic proteins
monia, proteins, surfactant which regulate the inflammatory response of the lung. Pas-
teurella multocida is one of the most common bacteria iso-
lated from calves suffering from shipping fever pneumonia,
one of the majorproblems in dairy herds. OBJECTIVES:
Evaluation of surfactant content may provide a valuable di-
agnostic tool for detection of calf pneumonia due to Pasteu-
rella multocida and also state of treatment. METHODS: Ten
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and HPLC. RESULTS: The serum levels of SP-A and SP-D
in pneumonic group were significantly elevated. Although
the increased Bronchoalveolar lavage fluid (BALF) level
of SP-A in pneumonic cases was found as compared with
the control animals, the statistical analysis did not show
any significant differences between two groups. The level
of SP-D in BALF of pneumonic group significantly elevat-
ed. The amount of Dipalmitoylphosphatidylcholine (DPPC)
in pneumonic group decreased significantly in comparison
with control group. CONCLUSIONS: Pasteurella inducing
pulmonary can change the major component of lung surfac-
tant, evaluation of these markers can be helpful as an appro-
priate tool in diagnostic state of pneumonia and healing.
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Introduction (Hartl and Griese, 2006; Jobe and Ikegami,
2001; Lewis and Veldhuizen, 2004).

Surfactant is composed of six phospho- SP-A cooperate with the immune cells of

lipids and four apoproteins. The compo- the alveoli in defense system which binds

nents of surfactant include phospholipids to a wide range of organisms that accelerate

(80% to 86%), neutral lipids, and proteins phagocytosis of pathogens by macrophages
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(Ainsworth and Milligan, 2002; Crouch and
Wright, 2001; Hitomi and Yoshio, 2005;
Robin and Cheryl, 2006; Wright 1997).

SP-D is also a hydrophilic protein with
structural closeness to SP-A which is syn-
thesized by type II alveolar cells and Clara
cells and bind to bacteria, viruses and fungi.
Although it does not play a role in surface
activity it has an important role in lung de-
fense (Hartl and Griese, 2006; Kunitake et
al., 2001; Phelps 2001).

Pasteurella multocida is a gram-negative
bacteria belonging to the Pasteurellaceae
family (Kuhnert and Christensen 2008).
P. multocida causes a range of diseases in
mammals and birds which can also cause a
zoonotic infection in humans (Radostits et
al., 2007).

Based on previous researches, bacteria
induce changes in pulmonary surfactant di-
rectly on secreted surfactant or indirectly
through pulmonary type II epithelial cells
(Madan et al., 2002; Shu et al., 2013). The
gram-negative bacteria or endotoxin can
damage type II epithelial cells which cause
abnormal quantities of surfactant produc-
tion, abnormal compositions of fatty ac-
ids or phosphatidylcholine and abnormal
concentrations of phospholipids (Brogden,
1991).

Anatomical changes during pneumonia
can cause the concentrations of surfactant
to decrease and distort the surfactant com-
position (Brogden, 1991).

Although extensive research has been car-
ried out on changes in surfactant during in-
fection, there has been no reliable evidence
with regard to experimental pneumonia and
alteration of SP-A, D and Dipalmitoylphos-
phatidylcholine (DPPC) amount (Wang and
Notter 1998).

The aim of this study was evaluation of
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the effect of experimental pneumonia on the
levels of SP-A, D as a potent defense factor,
TPL and DPPC as the main component of
lung surfactant in the peripheral blood and
BALF in pneumonic calves with Pasteurel-
la multocida.

Materials and Methods

Study population: Ten Holstein-Fri-
sian bull calves aged 4 months with body
weight 120 = 5 kg were selected for study
and divided in two groups (control group
and experimental group). The calves were
purchased from a big dairy farm in good
health, located near Tehran. All The calves
were fed colostrum (10% BW) within six
hours of birth. They were housed in individ-
ual stainless steel pens (2m x 1.5 m x 2m)
with chaff coated floor and were fed twice
daily. The calves’ vital signs (temperature,
heart and respiratory rate) were checked
before experiment and at adaptation period.

Experimental process: The Pasteurel-
la multocida (PMC66 Razi) was chosen in
the present study because of its availability
and being rapidly phagocytized. Pneumonia
induction in case group (five calves) was
carried out by insertion of tracheal tube in
the trachea and lavage catheter passed to
entrance of crania, in a sedation situation,
and a suspension of Pasteurella multocida
(2x10° cfu/ml, 300 ml/ calf) was admin-
istered (Dowling A et al., 2002). After in-
oculation the bacteria, clinical signs were
checked hourly and blood samples were
collected until observation of the most se-
vere signs of pneumonia.

Before challenge, after observing most
signs of pneumonia and one day after com-
pletion of treatment and elimination of
clinical signs, bronchoalveolar lavage was
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performed for collection of BALF which
injected 250 ml normal saline at room tem-
perature, given in five divided doses into
lung via BAL catheter and negative pressure
is applied to aspirate lavage fluid. Calves
were under critical care support after BAL
procedure. In control groups the broncho-
alveolar lavage was performed by injecting
250 ml normal saline (given in five divided
doses) in parallel challenge group and blood
samples were collected every hour until ob-
servation of pneumonia symptoms in test
group.

Isolation surfactant: BAL fluid was cen-
trifuged at 250 g for 15 min and sedimen-
tation was referred for preparation smear.
The supernatant fluid was collected and
centrifuged at 20000g for 60 min (Robert et
al., 2002). Finally, the sediment part named
crude surfactant was preserved at -20°C.
For cytological evaluation 1-2 ml of each
lavage fluid sample was sent to clinical pa-
thology laboratory and was studied using
Nihon Kohden 6450 apparatus and, slide
smears prepared from the first sedimenta-
tion of BAL fluid evaluated cytologically.
One sample of each BALF referred to bac-
teriology laboratory to confirm the bacteria
in fluids after challenge.

Surfactant content extraction: Whole
lung surfactant (LS) was extracted with
chloroform-methanol (Modified Bligh and
Dyer, 1959).The chloroform layer collect-
ed for assaying phospholipids and aqueous
layer were collected to evaluate hydrophilic
substances.

Analysis process: The total protein of
aqueous portion of surfactant was mea-
sured by micro Bradford method (Bradford,
M 1976). SP-A and D contents were mea-
sured by enzyme-linked immune sorbent
assay (ELISA) kit (EIAab Pulmonary sur-
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factant-associated protein A and D Cas No=
E0890b and E1039b).

The total PL content was measured by
Phospholipid Assay Kit (Sigma, Cat No:
MAK122). Phospholipids content was de-
termined from the inorganic phosphate con-
tent of the lipid extracts.

Treatment: Treatment began 24h after
bacteria administration with Enrofloxacin
10% (Enrovet® Aburaihan Pharmacy Co.)
at dose of Smg/kg SC based on antibiogram
test, Flunixin meglumin 5% (Razak Phar-
ma Co.) 2.2 mg/kg BW, IM for 3 days and,
AD3E (Razak Pharma Co.) 10 ml per calf
as single dose.

Statistical analysis: The data were ana-
lyzed in two groups with t-test using SPSS
version 16.0 and significance level was con-
sidered as p< 0.05. For comparing the level
of surfactant proteins and PL before chal-
lenge and after revealing symptoms Paired
t-test was used.

Results

Hematological and BALF cytological
values: Significant increase in segmented
neutrophil, neutrophil band and WBC oc-
curred in pneumonic calves as compared
with control calves, indicating the presence
of an inflammatory reaction (p<0.05) (Table
2).

The cytological evaluation of BALF re-
vealed significant differences in neutrophil

Table 1. Cell count variation in bronchoalveolar lavage flu-
id in calf after challenge.

Parameters Control (n=5)% Case (n=5)%

Epithelial Cells 13.7 11.4
Lymphocytes 15.8 10.9
Macrophage 64.1 46.8
Neutrophile 5.6 30.3
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Table 2. Hematological Parameters in control and case group before challenge (B) and after challenge (A). WBC= White
Blood Cell ; RBC= Red Blood Cells; MCV = Mean corpuscular volume.

Parameter Mean+ SEMin  Mean+ SEMin  Mean = SEM in Mean + SEM in Normal
Control Group Control Group  Case Group (n=5) Case Group (n=5) Range
(n=5) Before (n=5) After Before After
Platelets (x10° ul) 429+1.10 3.19+0.70 5.7+1.10 41+75 1-8
Eosinophil (x10° ul) 1.6+3.5 0.6+0.2 1.2+0.8 1.6+0.3 0-2.4
Lymphocyte (x10° ul) 65.8+7.2 69.8 +12 65.8+7.2 31.2+17.6 25-75
Neutrophil Segmented (<103 pl) 320+7.34 65024 30.08+7.3 65.4+9.7 0-120
WBC (x10° pl) 93+25 9.9+2 87+29 149+ 1.5 4-12
Total Protein (g/dl) 533+0.2 55+0.1 533+0.2 7.53+0.3 3-7
MCH (pg) 12.42 +1.05 11.12+1.25 12.72+1.05 14.12+0.15 11-17
Neutrophil Band 1.2+0.8 0.6+0.5 0.8+0.3 8.6+2.5 0
RBC (x10° pl) 10.5+1.0 10.1 1.1 10.7+ 1.0 11.1+1.2 5-10
Hemoglobin (g/dl) 104+1.2 9.7+13 11.2+1.2 11.7+0.3 8-15
Hematocrit % 32.07 £2.50 31.04+0.72 34.07 £3.20 32.87 £2.05 24-46

Table 3 Serum and BALFsurfactant contents in control and case

group. BALF= Bronchoalveolar Lavage Fluid; SP-A=Sur-

factant Protein A;SP-D=Surfactant Protein D;TPL=Total Phospholipid; DPPC= Dipalmitoylphosphatidylcholine.

Parameter Mean += SEM in Control Mean + SEM in Case Group ~ Mean + SEM in Case Group
Group (n=5) (n=5) (n=5) After treatment

Serum SP-A (ng/ml) 85.52+5.6 177.7+6.3 95.24+ 9.5
Serum SP-D (ng/ml) 65.33£2.67 180.9 +12.87 80.3+2.5
BALF SP-A (ng/ml) 61.5+2.54 90.7+5.14 69.12+ 6.5
BALF SP-D (ng/ml) 89.24+4.6 155.32+18.12 84.4+0.7

TPL in BALF (mg/ml) 89.23+14.1 76+8.5 81.13+£04.8

DPPC in BALF (mg/ml) 10.5 33 7.5

and macrophage cell counts in case groups
in comparison to control group (p<0.05)
(Table 1).

Serum SP-A and SP-D content: The
results obtained from the analysis revealed
that the level of SP-A in serum in control
group (n=5) was 85.52 £ 5.6 ng/ml and in
pneumonic group (n=5) was 177.7+£6.3 ng/
ml which was significant (p=0.05).

The maximum serum SP-D level was
65.33 + 2.67 ng/ml and 180.9 + 12.87 ng/
ml in the control and pneumonic group, re-
spectively. There was a significant differ-
ence between the two conditions (p=0.002).

The level of serum SP-A and SP-D in
pneumonic group after treatment was re-
corded 95.24+ 9.5 ng/ml and 80.3+ 2.5 ng/
ml which reveal significant reduction in

comparison to before treatment (p<0.05)
(Table 3).

BALF SP-A and SP-D Content: The
level of SP-A in BALF was 90.745.14 ng/
ml and 61.5+2.54 ng/ml in pneumonic and
control group respectively. Although the
amount of SP-A in BALF of pneumonic cas-
es increased compared to the control cases,
no significant difference was observed be-
tween two groups (p>0.05).

The level of SP-D in BALF in pneumon-
ic group was 155.32+18.12 ng/ml and in
control group was recorded 89.24+4.6 ng/
ml, which indicates extremely significant
differences between two groups (p=0.001).

The level of BALF SP-A and SP-D in
pneumonic group after treatment was re-
ported 69.12+ 6.5 ng/ml and 84.4+ 0.7 ng/
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ml which indicate significant reduction in
comparison to before treatment (p<0.05)
(Table 3).

BALF phospholipids content: The lev-
el of total phospholipids content in pneu-
monic calves measured 76+8.5 mg/ml and
in control group 89.23+14.1 mg/ml, which
was not a significant difference between the
two conditions, but the amount of DPPC
in pneumonic group (DPPC concentration:
3.3 mg/ml) decreased significantly in com-
parison with control group (DPPC concen-
tration: 10.5 mg/ml) which enhanced after
treatment in pneumonic group (DPPC con-
centration: 7.5 mg/ml and TPL 81.13+04.8
mg/ml) (Table 3).

Discussion

The hydrophilic proteins, SP-A and SP-
D, are glycoproteins that play a significant
role in lung host defense and are now rec-
ognized as important components of innate
lung immunity (Atochina et al., 1991; Khu-
bchandani and Snyder, 2001; Rooney et al.,
1994; Wright, 1997).

SP-A and SP-D as antimicrobial peptides
are part of the innate immune response of
lung that have been demonstrated to kill
gram negative and gram positive bacteria
and may also have the ability to enhance
immunity by functioning as immunomod-
ulators. In the present report a well-char-
acterized pasteurella infection was used to
evaluate changes in expression and allo-
cation of the most important components
of the surfactant system that occur during
pneumonia.

In this model, pasteurella noticeably
changed the total alveolar pool size of the
SP-A and SP-D, whereas levels of hydro-
phobic surfactant proteins were increased.
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In patients with interstitial lung disease,
pulmonary alveolar proteinosis and pa-
tients with idiopathic pulmonary fibrosis
the serum level of SP-D was significantly
higher than those of healthy subjects (Taka-
hashi et al., 2000; Tzouvelekis et al., 2005;
Wang and Notter, 1998) which have as-
sessed the value of SP-D serum levels as a
disease marker for human lung disease. In
pneumonic cases, due to Pneumocystis ca-
rinii marked elevation in alveolar collection
level was observed because of increased
expression and accumulation of SP-A and
SP-D protein (Atochina et al., 1991).

The evaluation of surfactant proteins and
DPPC as prognostic markers before induc-
tion of the inflammation and after challenge
revealed the phases of lung infection, thus
the elevated SP-D and SP-A in serum af-
ter challenge and reduction after treatment
can be considered as a marker in infection
process. SP-D could also be up regulated
as the infection begins to be cleared and the
anti-inflammatory properties of SP-D are
needed.

Normally, SP-D is only present in alve-
oli. However, when the permeability of the
alveoli increases as a result of damage due
to inflammation, it appears to leak out into
the bloodstream. Based on our results, there
was a significant correlation between the
alterations of SP-A and SP-D in serum and
lung infection in calves with pneumonia.

In past decades evaluation of the epi-
thelial lining fluid by bronchoalveolar la-
vage (BAL) was done as a common way
of studying the proteins secreted by the
lung epithelium and investigating their al-
terations in lung disorders (Reynolds and
Newball 1974). However, scientists tried
to show the presence of these proteins in
the bloodstream with different lung disor-
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ders using enzyme-linked immunosorbent
assays (ELISA) for evaluation of different
situations of disease or level of healing.

The amount of DPPC as the main lipid
component of surfactant which reduces sur-
face tension can be changed during pneu-
monia, as seen in our results the amount of
DPPC significantly decreased in pneumonic
group in compared to control group. The
decrease in the amount of DPPC can cause
problems in surface tension and perfor-
mance of lung (Schiirch et al., 2002).

Sheehan et al., mentioned that P. carinii
pneumonia in adult rat model causes an al-
veolar surfactant phospholipid insufficiency
which is in concordance with our results that
amount of DPPC after pneumonia decreased
in BALF and after treatment increased, and
can be due to bacteria induction and surfac-
tant changes during lung injury (Lewis and
Veldhuizen 2004, Sheehan et al., 1986).

Takahashi et al., in 2001, detected SP-A
and SP-D in sera of patients with radiation
pneumonitis and mentioned specificity and
sensitivity of diagnostic method was about
85% (Takahashi et al., 2001).

In this study we tried to compare both
methods (BALF and serum) for evaluation
of lung disorder situation during pneumonia
and, as mentioned, the level of sera SP-A
and SP-D significantly changed but the lev-
el of SP-A in BALF was not significant-
ly different in two groups. Kunitake et al.
reported SP-D levels increased in patients
with sarcoidosis compared with healthy
controls (Kunitake et al., 2001). Similarly,
Janssen et al. found increased SP-D levels
in the serum of patients with sarcoidosis as
compared with healthy controls (Janssen et
al., 2007).

In conclusion, the serum assays of surfac-
tant proteins A and D may provide a value
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diagnostic tool for detection of pneumo-
nia and state of treatment. The interaction
of bacteria or endotoxin with secreted sur-
factant can cause changes in the physical
properties of surfactant such as surface ten-
sion due to alteration of DPPC amount or
injuring type II epithelial cells which con-
sequently produce abnormal quantities of
surfactant and anomalous concentrations of
phospholipids.

In addition, Pasteurella inducing pulmo-
nary can change the major component of
lung surfactant, the evaluation of this mark-
er can be helpful as appropriate tool in diag-
nostic state of pneumonia and healing.

Acknowledgments

The authors gratefully acknowledge the
financial support provided by the Institute
of Biomedical Research of Veterinary Med-
icine, University of Tehran.

References
Ainsworth, S., Milligan, D. (2002) Surfactant

therapy for respiratory distress syndrome
in premature neonates. Am J Respir Med. 1:
417- 433.

Atochina, E., Beck, J., Scanlon,T., Preston, M.,
Beers, M. (2001) Pneumocystis carinii pneu-
monia alters expression and distribution of
lung collectins SP-A and SP-D. ] Lab Clin
Med. 137: 429-439.

Brogden, K. (1991) Changes in pulmonary sur-
factant during bacterial pneumonia. Antonie
Van Leeuwenhoek. 59: 215-23.

Crouch, E., Wright, J. (2001) Surfactant pro-
teins A and D and pulmonary host defense.
Ann Rev Physiol. 63: 521- 524.

Dowling, A., Hodgson, J.C., Schock, A,
Donachie, W., Eckersall, P.D., McKendrick,
L.J. (2002) Experimental induction of pneu-

6 Iran J Vet Med., Vol 11, No 1 (Spring 2017), 1-8



Mokhber Dezfouli, M.R.

monic pasteurellosis in calves by intratrache-
al infection with Pasteurella multocidabio-
type A: 3. Res Vet Sci. 73: 37-44.

Hartl, D., Griese, M. (2006) Surfactant protein
D in human lung diseases. Eur J Clin Invest.
36: 423-435,

Hitomi, S., Yoshio, K. (2005) The lung collectins,
SP-A and SP-D, modulate pulmonary innate
immunity. Mol Immunol. 42: 279-287.

Janssen, R., Sato, H., Grutters, J., Bernard, A.,
Velzen-Blad, H., du Bois, R. (2003) Study of
Clara cell 16, KL-6, and surfactant protein-D
in serum as disease markers in pulmonary
sarcoidosis. Chest. 124: 2119-2125.

Jobe, A., & Ikegami, M. (2001) Biology of sur-
factant. Clin Perinatol. 28: 655-669.

Khubchandani, K., Snyder, J. (2001) Surfactant
protein A (SP-A): the alveolus and beyond.
FASEB J. 15: 59-69.

Kuhnert, P., Christensen, H. (2008) Pasteurella-
ceae: Biology, Genomics and Molecular As-
pects. Caister Academic Press. Norfolk, UK.

Kunitake, R., Kuwano, K., Yoshida, K., Maeya-
ma, T., Kawasaki, M., Hagimoto, N., Hara,
N. (2001) KL-6, surfactant protein A and D
in bronchoalveolar lavage fluid from patients
with pulmonary sarcoidosis. Respiration. 68:
488-95.

Lewis, J., Veldhuizen, R. (2004) The role of sur-
factant in the pathophysiology of acute lung
injury. Appl cardiac pathol. 13: 53.

Madan, T., Saxena, S., Murthy, K.J., Muralidhar,
K., Sarma, P.U. (2002) Association of poly-
morphisms in the collagen region of human
SP-A1 and SP-A2 genes with pulmonary tu-
berculosis in Indian population. Clin Chem
Lab Med. 40: 1002-1008.

Phelps, D.S. (2001) Surfactant regulation of host
defense function in the lung: a question of
balance. Pediatr Pathol Mol Med. 20: 269.

Radostits, O.M., Gay, C.C., Hinchdliff, KW,
Constable, P.D. (2007)Veterinary Medicine:

Iran J Vet Med., Vol 11, No 1 (Spring 2017), 1-8

Iranian Journal of Veterinary Medicine

A Textbook of the Diseases of Cattle, Hors-
es, Sheep, Pigs and Goats. (10" ed.) Elsevier
Health Sciences, Philadelphia, USA.

Reynolds, H.Y., Newball, H.H. (1974) Analy-
sis of proteins and respiratory cells obtained
from human lungs by bronchial lavage. J Lab
Clin Med. 84: 559-573.

Robert, H.N., Wang, Z., Egan, E.A., Holm,
B.A. (2002) Component-specific surface and
physiological activity in bovine-derived lung
surfactants. Chem Phys Lipids. 114: 21-34.

Robin, L.B., Cheryl, A.C. (2006) Surfactant.
Newborn Infant Nurs Rev. 6: 87-93.

Rooney, S.A., Young, S.L., Mendelson, C.R.
(1994) Molecular and cellular processing of
lung surfactant. FASEB ]. 8: 957-967.

Schiirch, S., Bachofen, H., Possmayer, F. (2002)
Surface activity in situ, in vivo, and in the
captive bubble surfactometer. Comp Bio-
chem Phys A. 129: 195-207.

Sheehan, P.M., Stokes, D.C., Yeh, Y.Y., Hughes,
W.T. (1986) Surfactant phospholipids and
lavage phospholipase A2 in experimental
Pneumocystis carinii pneumonia. Am Rev
Respir Dis. 134: 526-531.

Shu, L.H., Shang,Y.X., Cai, X.X., Zong, Z.H,,
Meng, X.N., Zhang, H., Wang, Z.]., Dai, B.
(2013) Alterations of SP-A, SP-D and KL-6
in serum and bronchoalveolar lavage fluid
in children with Mycoplasma pneumoniae
pneumonia. Zhonghua er ke za zhi. 51: 779-
782.

Takahashi, H., Fujishima, T., Koba, H., Muraka-
mi, S., Kurokawa, K., Shibuya, Y., Shiratori,
M., Kuroki, Y., Abe, S. (2000) Serum surfac-
tant proteins A and D as prognostic factors
in idiopathic pulmonary fibrosis and their
relationship to disease extent. Ame J Res Crit
Care Med. 162: 1109-1114.

Takahashi, H., Imai, Y., Fujishima,T., Shiratori,
M., Murakami, S., Chiba, H., Kon, H., Kuro-
ki,Y., Abe, S. (2001) Diagnostic significance



The lung surfactant as a prognostic marker

of surfactant proteins A and D in sera from
patients with radiation pneumonitis. Eur Re-
spir J. 17: 481-487.

Tzouvelekis, A., Kouliatsis, G., Anevlavis, S.,
Bouros, D. (2005) Serum biomarkers in in-
terstitial lung diseases. Respir Res. 6: 78.

Wang, Z., Notter, R.H. (1998) Additivity of pro-
tein and nonprotein inhibitors of lung sur-
factant activity. Am J Respir Crit Care Med.
158: 28-35.

Wright, J.R. (2004) Host defense functions of
pulmonary surfactant. Biol Neonate. 85:
326-332.

Mokhber Dezfouli, M.R.

8 Iran J Vet Med., Vol 11, No 1 (Spring 2017), 1-8



Abstracts in Persian Language

VA s3led V) 093 YA (ol ool o aloxe

Sl ) 55 logas lgis sy, C.dl?&é”.w 9955)%@ SR g 3,5
70 PP

(g3 Sgamne TR (G40 dode | (Sl jow (6 e deguane T BN 005 (J985d pe LS sesee

Ol iR < oo DRSNS (Sl ol 0SWNS ¢ Fg 33 (s 5 lowt 29,5 (3
0121 O RE (0 ! 5l gt (S linoi— S5 oo ¢ dnavgi g (34855 09,5 (¥
Ol eyl R ey DRSNS (Sl nold 0SWINS 55999231y 5 A1y 09,5 (V¥

(IR0 ole 15 YA s oleg (B pds IYAB ola (23595 YF :allie il )

) 21 el gl & ditn SS9 I S3> § Sulidgpam Lo ySg 0 SP-D 5 SP-A (sl 5y raslllas dine
Sy gl laalS > i g Jo 5L (Sgagiy 038 ol (ol Jslge 51 (o Ipullge Y gtly 658k S (0 i
il y9e (Sloy bl g (692 caliseo sl o Candg il )5 Jloga Oyt 42 (OLSE g sl (b)) b A3 o
o3litasl b A sl 09,8 93 53 VY 20K )59 b dnlo ¥ pliids 5 allawsS ol Vo psls asllas 31,8 gy 050 5,3
POl Lol o Voigllgsig s 515¥ 0 ol (325 (Sgagty Sl e (Razi PMCS) btllge Y psisly (451,
P25 9 (S giams gu b 0,233 =Y °C y3 kel Cd 4y gas) 9 1035 592 55w 05 1Y layle 1,35 plonl it
) (b 39213 sixe (0275 (S9agis Sl 153 g0y SP-A GSP-D il ot sl s plol il (sln o9, b (0L 900
QU5 3l aalllas gl 955 I3 sixe 095 93 ) NS (¢ Sgogiz & Mise 09,5 )3 (SS9 A £95 (59 e 2l
Joieally (63 O jne MiSeon yos J S 09,5 b dunliie )3 (Sgogiy o Mive (sl dllungS 3 ()l ixe ysbo 2 SP-D clale as'als
S linledis S e Am oo (LS ()l ne (ABNST 1S 09)5 L dunalie )3 (Sgagiy s Mine 09 3 (S Jrsiland
L ol se BALF golo (alStlosl (gus) 2 45l 005 (255 Sgosiy (o 29 4y (5588 900 (sliomo 33y s Y gl
Sy st o bl 18 g (ool 23y 3529 513 g5y Bl Cmdg s (o sl S g (el e omie

LS yguw ¢ (g 2 ¢ S9095 damalghand )5 slogs 1 g5 s 2]lg

Email: Eftekharivet@gmail.com  +an(Y) $ORYLYV L pla FANRY) #FAXXANY 15 1 g sdiny o (*



