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ABSTRACT
Background: Chronic periodontitis is an inflammatory disease of tissues supporting the teeth. Salivary compositions
have been most intensely studied as a potential marker for periodontal disease. In this study, analysis of saliva
provides a simple and non-invasive method of evaluating the role of salivary IgA (s-IgA) levels in periodontal disease
by detecting the level of (s-IgA) in patients with chronic periodontitis smokers and non smokers patients and correlate
the mean (s-IgA) levels with clinical periodontal parameters Plaque index (PLI) gingival index (GI), probing pocket
depth (PPD) and clinical attachment level (CAL).
Materials and Methods: The study samples consists of (15) patients with chronic periodontitis who were non smokers
(Group I) and (15) patients with chronic periodontitis who were smokers (Group II) of both gender with an age
ranged (35-45) years were the periodontal parameters used in this study (PLI, GI, PPD and CAL), unstimulated salivary
sample were collected from all subjects and the levels of salivary IgA (s-IgA) in each sample were analyzed for each
group by using enzyme-linked immunosorbent assay (ELISA) technique. A statistical analysis was done by using excel
2013.
Results: There was a significant difference with high mean level in the clinical periodontal parameters in smokers
group compared to non smokers with chronic periodontitis (PLI, PPD and CAL) except GI which showed no
significant difference between the same groups. The biochemical finding showed significant difference with low
mean level for (s-IgA) in smokers group compared to non smokers.
Conclusion: The findings in this study showed that the concentrations of salivary IgA might be used as an indicator for
periodontal disease progression in smokers with chronic periodontitis as a resultant to the effect of smoking which
lowering the concentration of the salivary IgA and subsequent reducing of the host’s defense lead to increase in the
progression of periodontal disease.
Keyword: Chronic periodontitis, smokers, (s-IgA), enzyme-linked immunosorbent assay (ELISA), saliva. (J Bagh Coll
Dentistry 2015; 27(3):116-119).

INTRODUCTION
Periodontal disease (PD) is a disease with
multiple factors that consists of hard and soft
dental supporting tissues, microbial colonization,
and host immune/inflammatory responses (1).
Smoking is consider a major risk factor for the
periodontal disease development and progression
(2)
. The smoking effects on the periodontal tissue
depend on the number of the cigarette smoked
daily and the duration of the habit (3) .The higher
the occurrence and the severity of periodontitis
among cigarette smokers may be explained by the
impairment of the host immune system as a result
of cigarette smoking. Indeed, it has been shown
that polymorph nuclear leukocyte functions such
as chemotaxis, phagocytosis, and oxidative burst
are decreased by the cigarette smoking substances
(4,5)
.
Saliva is a complex fluid containing large
number of host defense factors derived from the
different salivary glands and the crevicular fluid
(6).
Immunoglobulins (Igs) are protein molecules
produced by specialized immune systems in
response to the external agents penetrations, such
as viruses, bacteria, protozoans, fungi, tumor
cells, or tissues that are recognized as foreign
because of the cell surface antigens presence (7).

The function of Igs is to bind with specific
antigen molecules and, consequently, target bound
molecules for inactivation and/or elimination of
toxins, micro-organisms and parasites from the
organism (8). The humoral host immune responses
play an important role in the oral environment
protection because of the capability of antibodies
to inhibit the attachment of microorganism to cell
surfaces and aggregation/opsonization of these
microorganisms (1). In addition, antibodies are
associated with alternative pathways that are also
important in the colonization prevention and
promotion the lysis of microorganisms, as well as
neutralization of the toxic products (1,9) .
Salivary IgA is considered as the principal line
of defense in the oral cavity against
microorganisms invasions and plays an important
role in the interactions of bacterial host (10,11) .

MATERIALS AND METHODS

The study participants included in the study
were drawn from patients attending the
Department of Periodontics in the Collage of
Dentistry, University of Baghdad.
The study population included thirty patients
with chronic periodontitis of both gender with an
age ranged (35-45) years with no history for any
systemic disease, chronic periodontitis in patients
(1) Assistant lecturer, Department of Periodontics, College of
was defined as the presence of teeth with probing
Dentistry, University of Baghdad.
pocket depth ≥4mm with clinical attachment loss,
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this made according to the international
classification system for periodontal disease (12),
15 of them were non smokers (Group I) and 15
were smokers (Group II).The criteria of smoker
patients which were regularly smoked at least 10
cigarettes on average per day (13).
The exclusion criteria applied were a course of
anti inflammatory or antimicrobial therapy within
the previous 3 months, a history of regular use of
mouth
washes,
Patients
undergoing
chemotherapy, radiotherapy, or medications that
cause xerostomia.
The clinical parameters, plaque index (PLI)
(14)
, gingival index (GI) (15) probing pocket depth
(PPD) (16) and clinical attachment level (CAL) (17)
have been clinically recorded. The subject rinses
his mouth several times by water and then waits
for 1-2 minutes for water clearance and then the
unstimulated saliva was collected between 9-12
am. The collected samples centrifuged at 4000rpm
for 10 min, freeze at (-20º C).
After all the samples were collected, the levels
of salivary IgA were estimated by using enzymelinked immunosorbent assay (ELISA) technique
following the guidelines of the commercial kit
provided by Demeditec Diagnostic GmbH D-
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24145 Kiel (Germany). The results were
statistically analyzed with t-test and Pearson's
coefficient of correlation.

RESULTS
The mean and standard deviation of PLI, GI,
PPD, CAL and s-IgA in Group I and Group II
were described in the (Table 1) which showed
increasing in the mean of these parameters for
chronic periodontitis smokers (Group II) as
compared to chronic periodontitis non smokers
(Group I) except for GI and s-IgA which showed
reduction in the mean of these parameters for
(Group II) compared to (Group I).
When the mean of clinical and biochemical
parameters were compared between groups (Table
2), the PI, PPD, CAL and s-IgA showed
significant differences between (Group I) and
(Group II) while non significant relationship in
the GI were found in the comparison between the
same groups. The coefficient of correlation (r) in
these groups described in the (Table 3) showed
that s-IgA had inversed weak correlation in
relation with GI and CAL for Group I.

Table 1: Records the mean and standard deviation of PLI, GI, PPD, CAL and s-IgA in Group I
and Group II
Groups

Descriptive Statistic
Mean
±SD
Mean
±SD

Group I
Group II

PLI
1.22
0.256905
1.6
0.3251

GI
1.506
0.49058
1.42
0.60261

PPD
4.06667
0.144749
4.65333
0.60458

CAL
4.12
0.182052
4.58667
0.46578

s-IgA
310.5333
63.43486
244.4667
39.33168

Table 2: Inter group Comparison of means of PL, GI, PPD, CAL and s-IgA between Group I
and Group II.
PLI
GI
PPD CAL s-IgA
1.761 2.145 2.146 1.761 1.7613
t-test
P-value 0.001 0.669 0.001 0.001 0.002
S
NS
S
S
S
Sig
S= significant, NS= Non significant

Table 3: Correlation Coefficient (r) s-IgA and PLI, GI, PPD and CAL for Group I and Group II.
Groups
G1

s-IgA

G2

PLI
r
p
0.1592 0.5707
0.1759 0.530

GI
r
p
-0.0012 0.996
0.0517 0.854

DISCUSSION
There was a significant difference in PLI in
chronic periodontitis smokers (Group II) as
compared with chronic periodontitis non smokers
(Group I) and The findings of higher PLI in
smokers are similar to a large body of controlled
cross-sectional studies (18-20) and longitudinal

PPD
r
p
0.1428 0.611
0.1505 0.592

CAL
r
P
-0.2044 0.464
0.3060 0.267

studies (21,22). The increased level of debris which
has been observed in smokers group attributed to
the personality trait leading to decrease in the oral
hygiene and / or increase plaque formation rates
(23)
.
Although there was no significant difference in
GI between group I and group II and this might be
coincided with the findings of Zuabi et al (24) , the
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mean of GI in smokers group showed low level
than that in non smokers group and this might be
due to the effect of smoking which had
suppressive effect on the vasculature can be
observed through less gingival redness, lower
bleeding on probing and fibrous texture of the
gingival tissue.
There was a significant difference with high
level in the mean of PPD and CAL in smokers
group compared with non-smokers group and this
could be due to the effect of cigarette smoking on
lowering of the Eh (oxidation reduction potential)
and this could cause an increase in anaerobic
plaque bacteria (25) ,so that lead to loss of balance
in the host-bacterial interactions and this might be
due to changes in the subgingival plaque
composition, with increase in the numbers and / or
virulence of pathogenic organisms; the host
response changes against bacterial challenge, or a
combination of both (26) , These findings were in
agreement with Mahuca et al. (27) .
The result of s-IgA showed significant
difference with low mean level in smokers as
compared with non smokers group and this might
be due to the effect of cigarette smoking which
may alter T-cell immunoregulation and B-cell
differentiation, generating a decrease in
production of s-IgA, which protect the oral
mucosa against periodontal pathogenic bacteria.
A low level of salivary s-IgA can be regarded
as a risk factor for oral diseases, especially
periodontal diseases (28,29) and this was in
agreement with Al-Talib (30).As a result to small
sample size and the sample taken from the saliva
that was less site specificity as compared with the
sample taken from gingival crevicular fluid so that
there was weak correlation between s-IgA and
clinical periodontal parameter in both groups.

REFERENCES
1. Teng YT. Protective and destructive immunity in the
periodontium: Part 1--innate and humoral immunity
and the periodontium. J Dent Res 2006; 85(3):198208.
2. American Academy of periodontology. Tobacco use
and periodontal patient (Position Paper). J Periodontal
1996; 67: 51-6.
3. Calcina G, Ramon J, Echeverria J. Effects of smoking
on periodontal tissue. J Clin Periodontol 2002; 29:
771-6.
4. McGuire JR, McQuade MJ, Ross man JA. Garnick J.
Cotinine in saliva and gingival cervical fluid of
smokers with periodontal disease. J Periodontal 1989;
60: 176- 81.
5. Sasagawa S, Suzuki k, Sakatani T, Fujioka T. Effect of
nicotine on the function of human polymorphonudear
leukocytes in vitro. J Leukoc Biol 1985; 37: 494- 502.
6. Lavelle Christopher L.B. Applied oral physiology. 2nd
ed. Butterworth and Co Ltd; 1988. p.133-134

The effect of

7. Pollanen MT, Salonen JI, Uitto V-J. Structure and
function of the tooth epithelial interface in health and
disease. Periodontol 2000 2003; 31:12–31.
8. Haber J, Williams J, Crowley M, Mandell R,
Joshipura K, Kent RL. Evidence for cigarette smoking
as a major risk factor for periodontitis. J
Periodontal 1993; 64:16–23.
9. Albandar JM, DeNardin AM, Adesanya MR, Diehl
SR, Winn DM. Associations between serum antibody
levels to periodontal pathogens and early-onset
periodontitis. J Periodontol. 2001; 72(11):1463-9.
10. Brandaeg P. Immunology of inflammatory periodontal
lesions. Int Dent J 1973; 23: 438-54.
11. Marcoe H, Lavoie MC. Oral microbial ecology and
the role of salivary immunoglobulin A. Microbiol Mol
Biol Rev 1998; 62:71-109.
12. Lang NP, Bartold PM, Cullinam M et al. International
classification workshop. Consensus report: Chronic
periodontitis. Annals of Periodontol 1999; 4: 53.
13. Martinez-Caunt P, Lorca A, Magan R. Smoking and
periodontal disease severity J Clin Periodontol 1995;
22: 743-9.
14. Silness J, Löe H. Periodontal disease in pregnancy. II
correlation between oral hygiene and periodontal
condition. Acat Odontal Scand 1964; 22: 121-35.
15. Löe H. the gingival Index, the Plaque Index and
retention index system. J Periodontol 1967; 38(6):
610-6.
16. Carranza AF, Newman MG, Takei HH, Klokkevold
PR. Carranza’s clinical periodontology. 11th ed.
Elsevier; 2012
17. Löe H, Brown LS. Early onset periodontitis in the
United States of America. J Periodontal 1991; 82 60816.
18. Feldman RS, Bravacos JS, Rose CL. Associations
between smoking, different tobacco products and
periodontal disease indexes. J Periodontal 1983; 54:
481–8.
19. Muller H-P, Sabine S. and Achim H. Bleeding on
probing in smokers and non-smokers in a steady state
plaque environment. Clinical Oral Investigations
2004; 5:177-84.
20. Gala S, Pesek F, Murray J, Kavanagh C, Graham S,
Walsh M. Design and pilot evaluation of an Internet
spit tobacco cessation program. J Dent Hyg 2008;
82(1):11.
21. Bergstorm J, Perber H. Tobacco use as a risk factor. J
Periodontal 1994; 65: 545–50.
22. Grossi SG, Genco RJ, Machtei EE, Ho AW, Koch G,
Dunford R, et al. Assessment of risk for periodontal
disease II. Risk indicators of alveolar bone loss. J
Periodontal 1995; 66: 23–9.
23. Tonetti MS. Cigarette smoking and periodontal
disease: etiology and management of disease. Ann
Periodontol 1998; 3: 88-101.
24. Zuabi O, Machtei EE, Ben Aryeh H, Ardekian L,
Peled M, Laufer D. The effect of smoking and
periodontal treatment on salivary composition in
patients with established periodontitis. J Periodontal
1999; 70: 1240–6.
25. Kenny EB, Saxe SR, Bowles RD. The effect of
cigarette smoking on anaerobiosis in the oral cavity. J
Peridotontol 1975; 46: 82-5.
26. Hashim F. Assessment of alveolar bone loss and
measurement of periodontal status by clinical and
digital radiographic analysis in smokers and non-

Oral and Maxillofacial Surgery and Periodontics 118

The effect of

Vol. 27(3), September 2015

29. Brancatisano FL, Maisetta G, Barsotti F, Esin S,
Miceli M, Gabriele M, Giuca MR, Campa M, Batoni
G. Reduced human beta defensin 3 in individuals with
periodontal disease. J Dent Res 2011; 90(2): 241–5.
30. Al-Talib Z. Periodontal health status with serum and
salivary immunoglobulins analysis for smokers and
non smokers (comparative study). A master thesis,
College of Dentistry, University of Baghdad, 2008.

J Bagh College Dentistry

smokers. (Comparative study). A master thesis,
College of Dentistry, University of Baghdad, 2007.
27. Machuca G, Rosales I, Lacalle JR, Machuca C, Bullon
P. Effect of cigarette smoking on periodontal status of
healthy young adults. J Periodontal 2000; 71: 73-8.
28. Krall EA, Garvey AJ, Garcia RI. Alveolar bone loss
and tooth loss in male cigar and pipe smokers. J Am
Dent Assoc. 1999; 130(1): 57–64.

اﻟﺨﻼﺻﮫ
اﻟﺨﻠﻔﯿﮫ -:اﻟﻨﺴﺎغ اﻟﻤﺰﻣﻦ ھﻮ ﻣﺮض اﻟﺘﮭﺎﺑﻲ ﯾﺼﯿﺐ اﻻﻧﺴﺠﮫ اﻟﺪاﻋﻤﮫ ﻟﻼﺳﻨﺎن.اﻟﺘﺮاﻛﯿﺐ اﻟﻠﻌﺎﺑﯿﮫ ﺗﺪرس ﺑﺼﻮره ﻣﻜﺜﻔﮫ ﻛﻌﻼﻣﮫ ﻣﺸﺘﻤﻠﮫ ﻻﻣﺮاض اﻟﻠﺜﮫ .ﻓﻲ ھﺬه
اﻟﺪراﺳﮫ ﺗﺤﻠﯿﻞ اﻟﻠﻌﺎب ﯾﻮﻓﺮ ﻃﺮﯾﻘﺔ ﺑﺴﯿﻄﺔ وﻏﯿﺮ ﻣﻐﺰوه ﻟﺘﻘﯿﯿﻢ دور ﻣﺴﺘﻮﯾﺎت اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع ) أ ( ﻓﻲ أﻣﺮاض اﻟﻠﺜﺔ ﻋﻦ ﻃﺮﯾﻖ اﻟﻜﺸﻒ ﻋﻦ ﻣﺴﺘﻮى
ھﺬه اﻟﻤﻀﺎدات ﻓﻲ اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ ﯾﻌﺎﻧﻮن ﻣﻦ اﻟﺘﮭﺎب اﻟﻠﺜﺔ اﻟﻤﺰﻣﻦ ﻓﻲ اﻟﻤﺪﺧﻨﯿﻦ وﻏﯿﺮ اﻟﻤﺪﺧﻨﯿﻦ ﻣﻦ اﻟﻤﺮﺿﻰ ورﺑﻂ ﻣﺴﺘﻮﯾﺎت ھﺬه اﻟﻤﻀﺎدات ﻣﻊ ﻣﻌﻠﻤﺎت اﻟﻠﺜﺔ
اﻟﺴﺮﯾﺮﯾﺔ ) PPD ،GI ،PLIو.(CAL
اﻟﻤﻮاد وﻃﺮق اﻟﻌﻤﻞ-:ﻋﯿﻨﺎت اﻟﺪراﺳﮫ ﺗﺘﺎﻟﻒ ﻣﻦ  15ﻣﺮﯾﺾ ﻣﺼﺎﺑﯿﻦ ﺑﺎﻟﻨﺴﺎغ اﻟﻤﺰﻣﻦ وھﻢ ﻣﻦ ﻏﯿﺮ اﻟﻤﺪﺧﻨﯿﻦ وھﺆﻻء ھﻢ اﻟﻤﺠﻤﻮﻋﮫ اﻻوﻟﻰ ﻣﻦ اﻟﻌﯿﻨﺎت
واﻟﻤﺠﻤﻮﻋﮫ اﻟﺜﺎﻧﯿﮫ ﺗﺘﺎﻟﻒ ﻣﻦ  15ﻣﺮﯾﺾ ﻣﺼﺎب ﺑﺎﻟﻨﺴﺎغ اﻟﻤﺰﻣﻦ وھﻢ ﻣﻦ اﻟﻤﺪﺧﻨﯿﻦ وﺟﻤﯿﻊ اﻟﻤﺮﺿﻰ ﻣﻦ ﻛﻼ اﻟﺠﻨﺴﯿﻦ وﺗﺘﺮاوح اﻋﻤﺎرھﻢ ﻣﻦ ) (45-35ﺳﻨﮫ.
ﻣﺆﺷﺮ اﻟﻠﻮﺣﺔ اﻟﺠﺮﺛﻮﻣﯿﮫ ) (PLIﻣﺆﺷﺮ اﻟﻠﺜﺔ ) ،(GIﺳﺒﺮ ﻋﻤﻖ اﻟﺠﯿﺐ ) (PPDوﻣﺴﺘﻮى اﻟﻤﺮﻓﻖ اﻟﺴﺮﯾﺮﯾﺔ ) (CALھﻲ ﻣﻌﻠﻤﺎت اﻟﻠﺜﺔ اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻲ ھﺬه
اﻟﺪراﺳﺔ،ﻋﯿﻨﮫ ﻣﻦ اﻟﻠﻌﺎب ﻏﯿﺮ اﻟﻤﺤﻔﺰ ﺗﺠﻤﻊ ﻣﻦ ﺟﻤﯿﻊ اﻟﻤﺮﺿﻰ وﻣﺴﺘﻮى اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع ) أ ( ﺗﺤﻠﻞ ﻓﻲ ﻛﻞ ﻋﯿﻨﮫ ﻟﻜﻞ ﻣﺮﯾﺾ ﻓﻲ ﻛﻞ ﻣﺠﻤﻮﻋﮫ
ﺑﻮاﺳﻄﺔ ﺗﻘﻨﯿﺔ ﻓﺤﺺ اﻻﻧﺰﯾﻢ اﻟﻤﺮﺗﺒﻂ ﻣﻨﺎﻋﯿﺎ ). (ELISAﯾﻌﻤﻞ ﺗﻘﯿﯿﻢ اﺣﺼﺎﺋﻲ ﻟﻤﻌﺮﻓﺔ ﻣﺴﺘﻮى اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع ) أ (  ,ﻣﻌﻠﻤﺎت اﻟﻠﺜﺔ اﻟﺴﺮﯾﺮﯾﺔ واﯾﺠﺎد
اﻟﻌﻼﻗﮫ ﺑﯿﻦ ﻣﻌﺪل ﻣﺴﺘﻮى اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ واﻟﻤﻌﻠﻤﺎت اﻟﻠﺜﻮﯾﮫ اﻟﺴﺮﯾﺮﯾﮫ وﻟﻜﻞ ﻣﺠﻤﻮﻋﮫ.
اﻟﻨﺘﺎﺋﺞ-:ﻛﺎن ھﻨﺎك ﻓﺮق ﻣﻌﻨﻮي ﻣﻊ ﻣﻌﺪل ﻋﺎﻟﻲ اﻟﻤﺴﺘﻮى ﻓﻲ ﻣﻌﻠﻤﺎت اﻟﻠﺜﮫ اﻟﺴﺮﯾﺮﯾﮫ واﻟﺘﻲ ﺗﺸﻤﻞ ) (PLI, PPD and CALﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﻤﺪﺧﻨﯿﻦ اﻟﻤﺼﺎﺑﯿﻦ
ﺑﺎﻟﻨﺴﺎغ اﻟﻤﺰﻣﻦ ﺑﺎﻟﻤﻘﺎرﻧﮫ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﻐﯿﺮ اﻟﻤﺪﺧﻨﯿﻦ ﻣﺎﻋﺪا ﻣﺆﺷﺮ اﻟﻠﺜﮫ ) (GIواﻟﺘﻲ اﻇﮭﺮت ﻋﺪم وﺟﻮد ﻓﺮق ﻣﻌﻨﻮي ﺑﯿﻦ ﻧﻔﺲ اﻟﻤﺠﺎﻣﯿﻊ .وﺿﺤﺖ ﻧﺘﺎﺋﺞ
اﻟﻜﯿﻤﯿﺎء اﻟﺤﯿﻮﯾﮫ وﺟﻮد ﻓﺮق ﻣﻌﻨﻮي ﻣﻊ ھﺒﻮط ﺑﻤﻌﺪل اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع) أ ( ﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﻤﺪﺧﻨﯿﻦ ﻣﻘﺎرﻧﺔ ﺑﻐﯿﺮ اﻟﻤﺪﺧﻨﯿﻦ .
اﻻﺳﺘﻨﺘﺎج-:اﻟﻨﺘﺎﺋﺞ ﻓﻲ ھﺬه اﻟﺪراﺳﮫ ﺑﯿﻨﺖ ان ﺗﺮاﻛﯿﺰ اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع ) أ ( رﺑﻤﺎ ﺗﺴﺘﻌﻤﻞ ﻛﻤﺆﺷﺮ ﻟﺘﻘﺪم ﻣﺮض اﻟﻠﺜﮫ اﻟﻤﺰﻣﻦ ﻓﻲ اﻟﻤﺪﺧﻨﯿﻦ اﻟﻤﺼﺎﺑﯿﻦ
ﺑﺎﻟﻨﺴﺎغ اﻟﻤﺰﻣﻦ وذﻟﻚ ﻛﻤﺤﺼﻠﮫ ﻟﺘﺎﺛﯿﺮ اﻟﺘﺪﺧﯿﻦ واﻟﺬي ﯾﻘﻠﻞ ﺗﺮﻛﯿﺰاﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع ) أ ( ﻣﺘﺒﻮع ﺑﺎﻧﺨﻔﺎض ﻣﻘﺎوﻣﺔ اﻟﺤﺎﺋﻞ ﻣﻤﺎ ﯾﺆدي اﻟﻰ زﯾﺎدة اﻟﺘﻘﺪم
ﻓﻲ اﻣﺮاض اﻟﻠﺜﮫ.
ﻣﻔﺘﺎح اﻟﻜﻠﻤﺎت-:اﻟﻨﺴﺎغ اﻟﻤﺰﻣﻦ ,اﻟﻤﺪﺧﻨﯿﻦ ,اﻻﺟﺴﺎم اﻟﻤﻀﺎده اﻟﻠﻌﺎﺑﯿﮫ ﻧﻮع اﻟﻔﺎ ,ﻓﺤﺺ اﻻﻧﺰﯾﻢ اﻟﻤﺮﺗﺒﻂ ﻣﻨﺎﻋﯿﺎ ,اﻟﻠﻌﺎب
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