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Abstract

Background and purpose: The aim of this study was to determine the effect of xerostomia and
hyposalivation on quality of life in patients receiving chemotherapy and evaluating unstimulated salivary
flow rate in these patients.

Materials and methods: This descriptive-analytic study was conducted in 80 cancer patients
with xerostomia undergoing chemotherapy. The Health Impact Profile-14 (OHIP-14) was administered to
evaluate the effect of xerostomia and hyposalivation on patients’ quality of life. Data analysis was done in
SPSS V22.

Results: The additive and simple count OHIP-14 scores were 20.66 and 3.10, respectively.
Among 80 patients with xerostomia, 50 had hyposalivation (P<0.001).

Conclusion: Xerostomia and hyposalivation in patients undergoing chemotherapy have negative

effects on oral health-related quality of life and these patients require more attention.

Keywords: chemotherapy, xerostomia, hyposalivation, mucositis

J Mazandaran Univ Med Sci 2021; 30 (194): 108-114 (Persian).

* Corresponding Author: Maedeh Salehi - Dental Research Center, Mazandaran University of Medical Sciences, Sari, Iran
(E-mail: salehimaedel165@gmail.com)

108


mailto:salehimaede1165@gmail.com\)
http://jmums.mazums.ac.ir/article-1-15227-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

o—3ils (—S D)y eo—Lc ol i a L as
(108-114) 1399 Jlw sidw) 194 s)lad @l w 2)s

P Giugilugyls g gloa LS i
Lilo ja ol aaiiSaal ja gljloy L,E:uj CuaS

U500 0 jalb
3 bbol> el
? sheelowl b g
%ol W90 dgeso
LT 5240
2 2dlo 55l
23S
Ol ool 5 (S5 CmcS o oo sllagols 5 Olas (St 1 am canlllan ol 5 Cos 280 9 diblaw
Al o ol 5 38 0S5 Ol 53 S o e Bl 0L >
Coo Olas (Sis 5 0l as S b 80 0ls 53 dowi= Lieo 5§ (glanlllan 5l axllles tld yhg) 9 9o
OHIP-14 aaltw 5 51 5l 51 Fu55 CmS o ot sl gl 5 Olas (S 31wy 6l dlon (Sl s
45 SPSS 22 ,13la 5 3,15 laecdly L osliz
o Yoo ey 80 ¢ gazms 51 eT 30,310 L 1, SC-OHIP-14 520/66 i , ADD-OHIP-14 Ll :laaidly
(P<0/001) s sctaline Olas St 5 s sl s s ol ime boL5 ol o8 izils o sl s s 3550 (Olas S
Codlw 4 atly (S5 kS e 1 Glays e St Olsla )3 g s la 5 Olas (St szbiisun
338 oty S5 aiS iyl skte 4 Olhles Olas Cudl Comd g 3 5a 5,05 Olas

Co)sS 50 ¢ Cpis gdlo sl (Ol Q_<.~.>- (sloyd oot 15 2ulS sl 0 )lg

doddo

S B3 AS (B Asl o s 5 e Jole a5 S s aS Cad (i g ee (glew O
(ke Culby o i 15 0T &7 505 (gaudate (i ylas Sl a5y Olomen o0l 4 6 (030 70 ans 51 0T
(BA)Llos 7 g 25 s yoiS ol 5 (G 5 bl @YU g Ol 5 011 s (D)l 005
Vb Lol S o)l bel s O glaok o 355 B laglen jldm s osls ol s s

el 0t e Oyl (Sa f,lmli:_;!; 6236 5 Dligios glan w5 45 Ll 3B o5l i - b ol Ui o

E-mail: salehimaede1165@gmail.com S s Dlies S e (0l (S p sl oK1 g5l — Lo 035lo 2 glume ilge
Ol el eyl (S psle o Btils (S 1is Dlihod S 50 0Dy g0 5 85 5 0las (sl (55lo aintios £ oskils 1

Ot eyl el 55k (S g she o815 ¢ S 55105 0aSCsils 2

Ol eyl 0l i3l (S g sk o230 ¢ 3158 Ol o Slidond S 0 o2l 3

Ol el ceSa gl 4

Ol sl ey 53l (S psle o815 1y 8 (51 (55t om0 ¢ 18 o3 O o Slihios S e 53kl 5

Ol eyl edlyijle (S oo otils ¢ (S8 13155 a1 ¢ g gmetils Slighond 4208 ¢ S 55105 (5 greils 6

Ol e sl c0lyisle (S p she oty ¢ (K8 315 Sl 0 0y 50 5 0SB 5 Olas Glasbeny St o5 bolaal 7

1399/10/30 : s ys 50 1399/8/5: SloShol g gl sl 6 1399/2/28 : iy 8

109 1399 sidwl . 194 s)lasd (@) W 0)9s ohaijle (Al esle slEhsl alas


mailto:salehimaede1165@gmail.com
http://jmums.mazums.ac.ir/article-1-15227-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

6353) QS piggallngle § plos (S )31

(19) sl 0550 (gl 4w 5 bl A (O g5 Lt
(IR.MAZUMS.REC.1396.3148 : 35| x5)

AaJUa.A)A A-L_sdjﬁg;:whsuk;}:jlb)hﬁb"»

et e Sl e G sl S
534114 80 (L) o
375 30 sy s
6215 50 o5

11+10/9 80 Sles ot Cod ladle
20/66+1/25 80 ADD-OHIP-14
3/10+3/9 80 SC-OHIP-14
67/5 54 oS O ssepedly

3205 % e
30 24 o s JSae

0 56 &
425 4 e Oty 456

57/5 % &
0126032 80 (mVmin) USFR
0/02+0/04 1, 62 50 (USFR<0.1 mi/min) s Shasdlgls

0/63:£0/27 1,38 30 (USFR>0. mifmin) =

3y 53 Ol 31 Olas (Sist 3 g5 oend (51

ooy I 2508 0le 6 Jsbo )3 Olas Sis ozils
3 o 3 Oy (St 0diasOls o Cate ey 5 L3
s Blp =l oty 351l 5w 3 Hles gy
LT=2 S s o 5 Ol e 4 a0 15 Ol 53
Sl S O 4 S LT=3 80l o s S
Blim 5T par Jsb > (1)1 (5 1e o5 4l
IR PP PN v PR ] IO S
\JoTwmc«?omeﬁbdtﬁ@%O
LS (a5 g el 055 551 S A 0p5
L oS e Bl b Ol (21)(spitting «SCS5)
P Y g R PPN S L PR PRI PR P
USFR<0/1 mi/min ..Ca olo a2ss 5 2 Jos o
(19)4z <3 & L s Hyposalivation osls ol !,
i bl 53 E 5 S e 3

OT ()b a3ed 5L 5 915, S Aib e OHIP-14
&l (22) il oz o i (0/85 =FLss S Wi
Srsydpiien a8 s by 2 dagealy S
A Ogajl 6\.&4_:4_J'f OT 5 a5 (additive) ADD

g.,_l.';‘ ‘226«3\_? c].:QJ-\_; L cOZC,_;ﬁasA Spp

Sl o (B)dib o3 p S iS5 ke
ool b b e glad sl (g3l ws sl oaa L
NSn ¢ T il 55 (St dsle (gnze
245 el O glael s Ses o35 5 Jls) 5 > 5
s n 5l (1105108 o it 31 S5 2 kS
St 5 S g e Glepd ot o by e Gl
o340 51 5 e 3 assle ool (11T) il e Olas
o= (13d2) ams o Fo Sl st Lo Ol
Slge Cobbyn 5o sl 4 ote (ST ps Sl
st ezt s, YU olss Cdlig 5 olds
O amms 53 5 ESntmm 3 s g0 LS yie
(14)35 5 o Slays o L s g
3 K25) Blim gl as Jo 5 e 5 Ol
(18) sy o = or 500-1500 ¢ bl 5 (S 2
Uk 03,5 o 33,5 oo 33 3005 B o
UL ¢ =S 5 1 Bl Olmm 25 o 5 Oy
315055 e ol 45 (16) bl o 45 43 zd L
Olas (Sis b oo S2alS Sl s candiodiS 25l s
Olslagy (855 CoS 2 (635 sloms 56 a3 8 00
3508 4 a5 b (1847) 518 o Sla s sard o
Sl aalllae ol 51 O catay cpl s Olalllas
o il s (S5 Sy s gl 5 Olas (ST

ML@ @lﬁ):wja Q-UJSC,..?L_): tho.:a QL&: C,.A)Lw

b9, 9 dlgo
80 3 o= e 5 5 ) Sl el
oS anr po Gloys gard Zoni 5 O 4 Maes Lo
1398-1397 Ul 5 sl Ol il 557 4
(1 o st Jptr) aslllae 5555 slaslme Ll 0
solas (S Gl ey cad S 5l
L SCatns (§ ol 4 s 3131 55 (o slns
(S 3 31 013 K55 yokinn 3150 OB S o
St L e a5 lag,ls 5 OB S esliad 5 S

A S5 S (AT ol (1) s Ol

1399 siswl ( 194 syladd @) ;W 8)9s

ohs3ile (i) eole oGSl alas 110


http://jmums.mazums.ac.ir/article-1-15227-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

uljlSam g Liillo apmld

S Shbes psler 058 5 Slosdgark oS 3L 5
05,5) sl i plal 5 G (sla0leys 3l pltSomen
ey i gl 03,87 31305l 0L aalllan s (J 287
o Lol by (6 5t Gl 0L 28l psn ey 8
s i eds Soli U S 63 8 spsmes S
Bl e LS s o8 oLl 4 Sleys et
(26) 5 4 dal 35

s e S L3 S 5lebl 55l Ses 5 Mittal
35 A8l i Bl 0L Ol g 287 4 36 oles &
SLeieil s Oblen s el B ol 4§ 53 OLT
Iy a0 &S S e 5 Glays (oaed Sl 55,15
(27) L3 505 S5

Gasdlae U 58040 Ls A_ajl.]a.»c:l_‘;vu,:_.amh
Bl 0L > J2alS o e 21, 8a 5 Eisbruch
Slosd oo 0ss (b 530l 3 Usb 13 (S s 8
ol LS s Lal adlllas 55 S Il 55.(28)5 5
g 3 domol b (b s Bl Ol 2l
(29)3 55 0 S| Sle s e

e Slsd ot S5 Ol 53 (s sl sl
(3 i T o St il b 4
5 2L S al) oo b s ie 505
S gy Sy a1 5 OLas blswe (s 9
T PN r-N e <5L“<5;;§;-; 147 .(30) 3 52 oo OIS

03,8 Doy g sl O le | Candy 55

anfllan (slauxze b b3yl 55 s sdloso b SIUT 2 0ot Jguer

o piin kg O 5T oen 50251
o oR o RESIRWN s e
ol ame &ols sne 2~ <t
065 104  0A09 G213 G0N 80  (wosiitoSb) o
- - 10 20 30 -
0637 > o
0”12 168 20 30 50 o
0020 178 <000l 2UELB  LEIEIL 8D () ey et Olej ke
0176 08 <0001  10A6+8/9  256x1l 80 ADD-OHIP-14
- - <0001 O8OV 4243 80 SC-OHIP-14
- - 15 kil 46 T oases
<0/001 b o Okt g 42 5
xR B 4 kil 34 &
- - 21 1 22 Ju Ol Bl O
<0/001 e
- - 9 ] 58 <
- - 28 28 56 s K
<0001 & g
098l 05 2 2 % &

B R A N WA = Y g P S Y
S5 ey 3. ib 56 L 0 o ADD-OHIP-14
&l 0355 g 0l (Simple Count) SC 8™ b 5,
Slaay 5 5 jio jlaal ok 4 5 8 glaay S
A5 SO Sl Syl ST 5 byl el a8
1460 55, 0l LSC-OHIP-14 jlasl .5 45 0 43 8
skasOl 568 Slel ¢ gl 5ol gy 55 A 53 3 el
35 Laosls 35,5.(23) 550 dal i VL Fuj ois
o8y st b 8 oLl SPSS ver 22, j3le 5
o5l 33 8 5ad S o3l Lo iz Jla s 55
et (S A5 LS A lie S Lol
" s s G G050 3T Sl g 3550 Sl ke
ol ul LaoT &S5 el 5L dabes b " asl s LT

..w@;jlé}):()/osj'l,?vféjlsfﬁch.»j.\.&

S 9 yasdly

e DLl (28l e ) shate 4 aalllas (i s
Blim Ol o Olsr or s sn B 5 o sl sl
(Bl (i) ) o o okt (S o b
o BLI s s sdalie HLeu 50 53 iy pdlusols
Slaigre aslllas ol 530y Olas (Sis 5 ks sdlusuls
b dlge al 1 .(2 o leds Jsut) (P<O/001) S™ s
Ol 5,8 0l & 55 251, 5 Abdullah axlas
ssbim Slod ped L Ol 53 Bl O
Ao 3B ssum 2aS ol b e talS o Kt
3 8 e0hbez 53 e (5 S o511 lde 5l 50 S
SalS LS s Jensen (24)s 5 e y3 e
213105 (K o b Bl 0L Ol s 6 Sk
olo [ad Do dy 45T 55 ged odaliie  Slo s o S
(2B) ils anlsl Gloys cacd 3 g
w350 Ol ) (sl s Ui, Sea 5 Kosuda
Jslos, S s S v 035 Sl 41, Olley LT
p3303,5 ol 353l 5 Slaysperd S Oljlay
Ol s 03,5 (gl 5 g3ty oS 23l 55 Ol

U 1399 sidwl (194 s)lasd @) W 0)9s

ohaijle (Al esle slEhsl alas


http://jmums.mazums.ac.ir/article-1-15227-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

6353) QS piggallngle § plos (S )31

S35 245 35 o sabe 5 o seime Olilan 5
el ol y 31 ol SV 0T (slagy
ot sl sl b Oslas 53 basliti y sl 5 035
Sl s dis oml Sl s e 1, OT 05
Ohgs b s Sb s Ollas 4o i a5 4 5L
Lo saden (lo Slallys el o5 ) 5 (Sloys ot
OL 2 Oljer Comdy (o 5 Obad Sl 4y 4 55
sl e 0T s G,
e e Olls o 55 548 e Sletiy
o o3l 4 O g Vs Olsle 53 YL 45
= O Ol ys Of 51 5 Olas Cudlw sla st
3yt oshte a5 3,28 Sy O 5 Olas Sl
Cgr (’)N @lfT WOy S &l 4 uf.lu’)' s

Badeals Olhlew 4 Olas Clldg Culey ‘_‘;j}oT

S jSewlps

p e o8 tils (55l 5 Sl Cglas )
1) b ol 5 Il Sl g O5L (S
O s palr 55 50 93 pyioms O1)San 5 (3148 : -
1M IS (sl Alie i o 2l Sl oo
4l . IRMAZUMS.REC.1396.3148

References

1. Etemadi A, Sadjadi A, Semnani S, Nouraie
SM, Khademi H, Bahadori M. Cancer
registry in Iran: a brief overview. Arch Iran
Med 2008; 11(5): 577-580.

2. Karimi O, falahat Pisheh F, Jahani Hashemi
H, Beiragdar N. Quality of life in cancer
patients in Qazvin. Journal of Inflammatory
Diseases 2010; 14(3): 80-86.

3. Neale RE, Stiller CA, Bunch KJ, Milne E,
Mineau GP, Murphy MF. Familial aggregation
of childhood and adult cancer in the Utah
genealogy. Int J Cancer 2013; 133(12): 2953-
2960.

e Jgb o8 azals Hlebl 21, SKas 5 Holzner
kS > (St FalS a4 poia Gloys e
.(31)::;@ Ol s 4 Me 5l 3 ;.\Jj

e b s L5 503 Obs 231K 5 Vedat Ll
332y ola e Bl sl 3 (S5 iS5 6 )len
C g5 Al 55 ald (Ol HLgbl pl Cle sl
3530 talidin 755 5 (S5 a0 gus gy cad el SIS
(32)5 4 anfllas 3 oslazal

ADD-OHIP-14 (gladal iy s 15l aalllan s
O 5 o sl gola U Of,es 55 SC-OHIP-14
Al ol by 5 g g (6)ls sme LT bLo 1 OT
S 5 SIS 5 Lode (gaalllas D
) Cmls 4 e 313 (S5 CkS s sl sale
0 Ohbey slagal 45T L3S Olse 5 035 (o)
5 oo sl e Ul 5l 55 Fu55 CukS st
Slgbl OUT s )lus (g )ls sme )l T sles OT 05k
GLa0l 3 5 (§loy s St Somdy o 53 500
53,105 51l 51 olas Cadh gy Lil5 o0 OT
Obas Condy Sl (o83 ol @ 4 5 L 55 Oley
aalllas ol 55 (Jg¢3B) Ui o oy |y bl 55

S s Oyl 315 0L > O e 53 (ABly 2alS

4. Ketefian S. Individual versus community:
ethical issues in quality of life. Nurs Sci Q
1995; 8(3): 98-99.

5. Winsett RP, Hathaway DK. Predictors of
QoL in renal transplant recipients: bridging
the gap between research and clinical practice.
Posttransplant Quality of Life Intervention
Study Group. ANNA J 1999; 26(2): 235-240.

6. Linden GJ, McClean K, Young I, Evans A,
Kee F. Persistently raised C-reactive protein
levels are associated with advanced periodontal
disease. J Clin Periodontol 2008; 35(9): 741-
747.

1399 siswl ( 194 syladd @) ;W 8)9s

ohjls (Al eole oGh3l alas 112


http://jmums.mazums.ac.ir/article-1-15227-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

uljlSam g Liillo apmld

10.

11.

12.

13.

14.

15.

. Epstein JB, Tsang AH, Warkentin D, Ship JA.

The role of salivary function in modulating
chemotherapy-induced oropharyngeal mucositis:
a review of the literature. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2002;
94(1): 39-44.

. Radfar L, Shea Y, Fischer SH, Sankar V,

Leakan RA, Baum BJ, et al. Fungal load and
candidiasis in Sjogren's syndrome. Oral Surg
Oral Med Oral Pathol Oral Radiol 2003;
96(3): 283-287.

. Shumuker SA. In quality of life assessment

in clinical trials: In: Shumuker SA, Anderson
RT, editors. Psychological test and scales: in
quality of life assessment in clinical trials. 2"
ed. New York: Raven Press; 1998, P. 755.

Tapper-Jones L, Aldred M, Walker DM.

Prevalence and intraoral distribution of
Candida albicans in Sjbégren's syndrome. J
Clin Pathol 1980; 33(3): 282-287.

Scully C, Sonis S, Diz PD. Oral mucositis.
Oral Dis 2006; 12(3): 229-241.

Pinna R, Campus G, Cumbo E, Mura I, Milia
E. Xerostomia induced by radiotherapy: an
overview of the physiopathology, clinical
evidence, and management of the oral damage.
Ther Clin Risk Manag. 2015; 11: 171-188.
Berger AM F-DJ. Oral complications. In:
DeVita VT et al editors. Devita: Principles
and Practice of Oncology. 7" ed Philadelphia:
Lippincott William & Wilkins, 2005. p:
2523-2535.

Lalla RV, Sonis ST, Peterson DE. Management
of oral mucositis in patients who have cancer.
Dent Clin North Am 2008; 52(1): 61-77.
Guyton A. Secretory functions of the
Alimentary tract. In: Guyton AC, Hall JE,
editors. Textbook of medical physiology. 10t
ed. Philadelphia; WB Saunders Company. 1998.

16.

17.

18.

19.

20.

21.

22.

23.

Martin SGM. burket's oral medicine diagnosis
and trearment 11 ™ ed. Spain: BC decker Inc;
2008.

Jensen SB, Pedersen AM, Reibel J, Nauntofte
B. Xerostomia and hypofunction of the
salivary glands in cancer therapy. Suppor
Care Cancer 2003; 11(4): 207-225.

Pedersen AM, Bardow A, Jensen SB,
Nauntofte B. Saliva and gastrointestinal
functions of taste, mastication, swallowing
and digestion. Oral Dis 2002; 8(3): 117-129.
Busato IM, Ignacio SA, Brancher JA, Gregio
AM, Machado MA, Azevedo-Alanis LR.
Impact of xerostomia on the quality of life of
adolescents with type 1 diabetes mellitus.
Oral Surg Oral Med Oral Pathol Oral Radiol
2009; 108(3): 376-382.

Rogus-Pulia NM, Larson C, Mittal BB, Pierce
M, Zecker S, Kennelty K, et al. Effects of
Change in Tongue Pressure and Salivary
Flow Rate on Swallow Efficiency Following
Chemoradiation Treatment for Head and
Neck Cancer. Dysphagia 2016; 31(5): 687-696.
Agha-hosseini F, Parsapoor Moghaddam P,
Mirzaii Dizgah I. Stimulated whole saliva
composition in dental healthy students and
menopausal women in 2004. Shahid Beheshti
University Dental Journal 2007;25(1):6-11.

Motallebnejad M, Hadian H, Mehdizadeh S,
Hajiahmadi M. Validity and reliability of the
Persian version of the oral health impact
profile (OHIP)-14. Caspian J Intern Med
2011; 2(4): 314-320.

Busato IMS IS, Brancher JA, Moyse s ST,
Azevedo-Alanis LR. Impact of clinical status
and salivary conditions on xerostomia and oral
health-related quality of life of adolescents
with type 1 diabetes mellitus. Community
Dent Oral Epidemiol 2011; 40(1): 62-69.

13 1399 siawl ( 194 syladds @) 0 3)9s

ohaijle (Al esle slEhsl alas


http://jmums.mazums.ac.ir/article-1-15227-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

6353) QS piggallngle § plos (S )31

24.

25.

26.

27.

28.

Hajer 1. Abdullah BDS SSB, Mays Rafid,
BDS, MSc Assessment of salivary flow rate
and secretory immunoglobulin A and oral
mucosal changes in acute myeloid leukemia
before and after the induction phase of
chemotherapy. JBCD 2009; 21(4): 82-89.
Jensen SB, Mouridsen HT, Reibel J, Briinner
N, Nauntofte B. Adjuvant chemotherapy in
breast cancer patients induces temporary
salivary gland hypofunction. Oral Oncol
2008; 44(2): 162-173.

Kosuda S, Satoh M, Yamamoto F, Uematsu
M, Kusano S. Assessment of salivary gland
dysfunction  following chemoradioctherapy
using quantitative salivary gland scintigraphy.
Int J Radiat Oncol Biol Phys 1999; 45(2):
379-384.

Mittal BB, Pauloski BR, Rademaker AW,
Discekici-Harris M, Helenowski 1B, Mellot
A, et al. Effect of induction chemotherapy on
swallow physiology and saliva production in
patients with head and neck cancer: a pilot
study. Head Neck 2015; 37(4): 567-572.
Eisbruch A, Lyden T, Bradford CR, Dawson
LA, Haxer MJ, Miller AE, et al. Objective

assessment of swallowing dysfunction and

29.

30.

3L

32.

33.

aspiration after radiation concurrent with
chemotherapy for head-and-neck cancer. Int J
Radiat Oncol Biol Phys 2002; 53(1): 23-28.
Lal P, Bajpai R, Khurana R, Maria Das K,
Kumar P, Tiwari A, et al. Changes in salivary
flow rates in head and neck cancer after
chemoradiotherapy. J Cancer Res Ther 2010;
6(4): 458-462.

Wong HM. Oral Complications and Management
Strategies for Patients Undergoing Cancer
Therapy. Sci World J 2014; 2014: 14.
Holzner B, Kemmler G, Kopp M, Moschen
R, Schweigkofler H, Dunser M, et al. Quality
of life in breast cancer patients--not enough
attention for long-term survivors? Psychosomatics
2001; 42(2): 117-123.

Vedat |, Prihan G, Seref k, Anderson H.
Anderson H. Improving quality of life in
patients with non small cell lung cancer:
research experience with gemeitabine. Eur J
Cancer 1997; 33 (Suppll): s8-13.

Molania T, Alimohammadi M, Akha O, Mousavi
J, Razvini R, Salehi M. The effect of
xerostomia and hyposalivation on the quality
of life of patients with type Il diabetes mellitus.
Electron Physician 2017; 9(11): 5814-5819.

1399 siawl « 194 syladhs (@) o 3)9s

ohaijls 3}y eole alGihsl alas 14


http://jmums.mazums.ac.ir/article-1-15227-en.html
http://www.tcpdf.org

