[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

Iran South Med J 2019; 22(4): 236-247

// Cgr T wlabys
/ uﬂJuc}éﬁﬁ—wj s Ao 95

A g Gl Fblag Slas 5 S5 e ke oKl
(YA OLT 5 540) YYF = YEV i F o )led (g3 5 o Lo

390 30 yaw gl (S i Pols olRudld () S g3 0 5599
S (5 599 g

FMD) 5l 3 Loy ol JPHD) Okes syl SMD) 5 o i1 e\ MD) S g 0 oS

D) g2 o8 g 2! MD) 33 same (sAge

Olpl by b (S poke oty Bl (Kb 5 S pole 0dSingn (gl Gsis 5 (s S b Sliios S e
Ol sbs by (Sb i p ke olLils (0 gontils Do aieS
Olpl s b (S pobe oty Ul (Kb5 Co) pole 0dSingh (bl (2bys (sl Sy Dlados ST
Il Sl (S ke ol i 5 By S8 S (s Gl s 2SS Dlads S T
Olpl ol (55 g0 (Kb p ke Dl b Caodhs OIS o 5 (5515 40 35 () S0uia 09 8 guias ®

QAN i B ds AV Y/TY tdlie il 55)

A

(g g e ple slakin) > St S5 am dam s bl s 5 S am Sl IS o S S Sl S5 1)
b ol adlae il e OF oslll Ol s blie 5 Llje coilid 5 O el slasin) 53 oo cpl Carle 5 Sl (3lucilis & 5L
A ol St (5 g 3050 03 b Seb i p ke oKls O Kdasn 3 Sgs o p Sk

S g Sy ek oBEI ke ia WLl Sl B AT g, S Rl bl o adlas S S Slagy il ) g 3l
3kl e w53 g V8 Jols el Ghme asliiy o 5 OLMBI (55T e g ks S plomil sy Sl LIS Al s
S s uﬂ,ruwl,w,ui;,\.,ﬂ“p das 5 BLdl s 0 035 sl 5 sade il b Gollad (St (555050 oo Ol
A eslial e

VPR o Kils Sldes aile b (Dl £r B ¥ o3 gdos) Jlo FEAVEV/FO i 5ilo U 3,0 OA 5 05 YY Lol addllas s slaaily
oo S 3500 53 ko 53 ONO Bl 5 2315 ool b 4 S 20 3 R4 5 3150 A3 VEIY 313 OLE gulss a2l JE
LS (e 2B din) ol 53 (50 Bl Kinn) 53 ke 38005 SRas3 3590 3 Ao, VEIY 5 dis S 1SS S lebl St (555 9 ke
(o O Sk daily g pman (P=10/00) dls sy (550 5 Al Ay S Olkiatils o 011 Kol 4 slezel y ads e b
(P>1/40) A5 sdalie anlllan 3550 sl pite 51 IS gt b Jlikind LIS dil imen 5 i

ol Bl sl s 505 oade Slslisl 5 Loyl b 1y 01 5 dis g oT St (g3 85m Sl hs 5 bl 31 KeoslST amaler 15,8 o
23 SNl 55 sl (slas il 51 1) St 580 w0 55 38 Al SLl 58 S g GBI ol aaw s 4 gland; Ol oS
IR SN EW R

Ol (5 Oladils (IS (St 5555 1S 051

Ot et i (S psbe o1 (bl (Sdy S ke el bl 58 5 St S b Slighod S0 g5
Email: k.vahdat@bpums.ac.ir
*ORCID: 0000-0001-9782-2067


http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

VA OLT 5 ,ge /¥ o )led /93 5 oy

A5 g gl i 5 el dlasl el sl 605 22
b DY pams

olo o) CHle 5 (b - o sas Glap s -
Wy grmen on fb ek Gl sL Gl
() Sl O 5 Q) i sl eelS
(7) id sk (pie s a5 5

3 ol S5 Glagtnnns 5 (V) tlapiy b
O gl sbls]

il slaaes o3 1 o oKl S 55 55m
e 5 iS5 e 5 Sl b
235 Sl @l pland mlo 5 e mlo (s
55 Ol dbsYa B ocs i, wale s sl
V) ales g 0l S5 (ladis

5 sk S Sids plE S S e
Sttt & Jas ol 5 il oo aaobl
(o3 o SB e ke 535 s el Yozl 5l e
SaS gl 53 8 o 5 SIS o s 2l s
23558 Js Sl el o b Canb 5 Lol
a5 3,05 5 gy JolS Olabl 0T 0351 ot 13550
oy el ol e gt M8 Sl s
56 o gl 53 eses GLUIS e S
eske 3550 53 oS el gl K S 35 8 s Ol
A3l 535 Dby W gl () 4 Sl LS
analr Ol o 5 il SV gl il (6 1S s
O oo bs Leis canel OISl ( a1
Il adsl (g5 0he adl 4 258 (2K 3 si o sle
s 5 03 S b Laoy S cpl Lo SLES O
St 4 5 b Aoy o 0 Ll il 0 5 i
ors 4 ey Sk ol el 5 el G
OF Sl ety &y om0 0 5ST &S Sy i

1 Synthetic hiology

dodle

oo S Olsen oS Cl g oo S S S5
8 5 13 Lo 3550 s 53 S5 05 580 80
S 5 oot (S5 g p e 53wl &S e ol
SIS 4L S5 pole (pmdign oo SaSTLo )l
533 Ol & plaednl 53 Wiy e 45 das e Olols
U34S sps Gl ge b bl Ol iy o e
(%) A2 3 g s Conb 3 ol

i b 5 S (5550 0315 515 208 )
SV Jle s oS 5, Stéphane Leduc (s sl
GoS VNY Jl s 5 (S5 5l plend S5 055
O %) 55 Sl ) St (5850

Voo dlo s (e Same 2 g b Sl
S S8 oS 4wy s s 93 &S Q.}L:)' A sdalise
V9 as axe Eocoli glad sl s

5 Rl s sl HIs Sl LSl g geme
S s s ey 508 5315 6 Sader Ly e
3l ey psas 5 OISl O Sia sy 5l L
Lailsy o8 ol il opl (ol 15 el 03 503
03503 I3 s oyl JSo o3 Oler L Le
Ly sy Ols g ge 4 3ls dalys 1 Oy ol Lo a
WN) (.ﬁl.u' s

Sileslbbal & U5 o ole ) sles
Gl iz S 5 ik - (Sidsm sl
el 5 Ll el LB s skl S
Sl 0o O 4w (S sl
335 (NS Gt s (b -85
Sl p Gl b Glans g o Sles S
e Gy S ek OV i
S5 P g Slas 5 sl ples Mg gl ol

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

YA St (5550 5> GO

b‘)&qﬁ} Sl g

LSl o3 255 00 Sates S55d5m 5l ol

(VY 5TV s Gl g 55 S
S AL i sl Ls sy Bda b andllas
el Ll 1 4 B OLliis s 25w
P s ele Gl G ol s mes A S
o allae 3y5e SH S 5l Simen S5 sm
Ol il g a3 Oldis 5 Sosy gy ) A3 S
3580 ¢S5 8w S Sy 3 Qe Jlot il
(St S5 03 SIKanlews 33 an) 53 Olaies
St & o S L ade Llis o B
Ol 5 S35 505 sla e B, s o855 5
St oo Sl Colem a5 L Slids 8 aile
e 8y SeosBT amalor ol8ss s iy 5 (S5 55
Aas i i w3 3 pe sla 5 e Sl
23658 5 g oo 4 B sl Sy 5 aaels

(Szzw) (o sure S5 5 50

CR TSRS

s 4 &S Sl oy adllls S ol e
Sl Sole andlls 5550 dnel s S el abaie
5 S Sy Ol 5 el in slae! a0
Slods 5 (S 0 ke o2 O Kin s ¢ S 55105
B el Glatd She 5 i Sl Sl
Frob s Gsie s G S b Slids
S obmEls gl cosld Cawy Slies
SN Gl pnsal 5 s b Slaas
Al il

Lo s able o aw Bl Jags o5 ol
laslas LSl ails Gl o iyl i Y JEU:—
oion el b hagn 4kl sy pde adllles Sl 2
U5 o caalllas s 2S5 gl LS pe (il

& Slosy S 4 bl el 3 Sl 5 anllan s e
(8 510) 558 ary S 0

ey 1 (S5l s KA S 505
e il 5GE Sla s g oS sl
Sl Jde plard lazme DNA e (S sk
Soskd S 5 S5 am Ol L san ol il
day s sl D sla iy 13 S o e
s g 550 b K3 03 il s po izman 5 OLI L
L o sman Sl LD St Y g 30
ol OA 5V sl s 555 0 (At 055 (slagpmile
b 635 50 St S350 03 ST oS ol e 0T &
b Sl (yame spmse (pl 350 atle Ll o5
55 50 Gl gladow 0U Ll sl S § Ak
A gl 08) 558 0 S L 5 aids 550
Slde Ol (S35 (6)Ken ol sl BV il
el 5535 50 OlSls 5 (654 s el DLl (3
Lol O Gl prsthe amlr S oapmy pie
Sl (als sl 4SS 4 &8 Sl oyn 5
Jsol I8l 5550 53 Olialils 5 CLQ..“\;.-‘ 0SS
A7) ks o5 oKl o SO

el bl 055 kg S Same
53 8des S s b p ok Slagters S L
Oelad s |y ()l 55y Cnnls 55 48) o530 lac Ll
elod o Gl Sae ordigs oS ol S
S5 5l 58 eolial oy glasbtle - sk
055 s g g0 5 Ll dad b &\yl wal S
e Sl s Lo 5 olazrl s SN0 51 S
Ohda s S e |y St (855050 obal Iyl
Sl Sl ol sl Sler Gl il o
il 5 330 B Gl B s Ol B S

@db)@aﬁ}mue};u{".\.&b@g%\}ﬁ)

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

VYA OLT 5 g0 /¥ o )led /93 3 oy L

e g.,.]a/““\

23 by e b Gl g 0 St (5505

A esls 13 Lol las]
GIIESS aslidin 5l 0 L;)j@.;- oledbl culg s
ol s 813 bl o 5 a3 3550 5 43 S
S 5SS S o 4 0 (5 )IISIS el s

v\i)‘; Yo u,:i\ﬂjSPSS )\Jﬁ\rf .})\}

SleMb| ‘_;J‘,TC,.? B

5 wbin s S L ol L;)ﬂ@g- oyl
RGN Y

313 1S gos oDl Jols sl ol gl s
il 5 Slades 4zl 5 o (e JldoiS OS2
Al o S (5050 e 03 s

3500w b OV G Jold aaliln y pl e s i
V53 a8 Wb e St (655 s 4 S Oliies
:wloﬁd},\iﬂjcﬁg

SLe s olwang B 5 St (55 50 55 -)
(S$A Baae Ao Grae 5 A (giosliS
Sotr B SLGS a gles g glaal
Lol bojsle psd sla fo) 4 pliaws 5 Cwdl
dpa Dlblre b, 5 o G5 DAL (1S
S ol

S8 ld S S s Y
Lmn 03 03 J1 5 Y game (3lula; o (50
A s IS 5 95 g 3 OF Sl eslizal U
EYNIPETE R

EERER

oade Shslzel 5 bbb e opl i 5de -0
Sospe Jold S S5 53 b —F
O3S 5 S Shdsm Sl Sle ol
3o il axe s sl baadlas ONIS 55 05V (g3l 2

B sl 035 Gl L s eSS pde calas ol

A eals
e 5 L3S el sy e D g0 4 (554 50
ot g St 3 S el B AT S gl
5 eade ( WliBCd e (IDaS (et ol

Y Il 5 Oldails 4 slazel

<l c.wiee XS

Coa slael EAY Gy TRV Jle s sl asllas
Sl 5 Sy pske dKl Ol 5 ke
Ul S (53 g e 4 o S g oK
dal s s rt?n}‘ S o e ey ol g3 L Al
WAV )08 0 aeS Al syse Ll G
S psle o2 iesy s IRBPUMS.REC
Oliioms S8 fowo @ anrl o b o (255 15 g
03 5 a5 5 (il Sy 5 255l S150)
L;)Kmaqc;f;.lqui.x;ljs\}\gls;\‘leadlﬁl
Pl Ol Lds addles syl bl Copse s 5 A
ab ol s & 3555 5l S OB oS e
A il S 5 ST

Sl o 5 ke U3l sl ol g
Sl S e Lies o S (St S5 5
SR gl Y 5 i Y e 4 ol ol L
s Coles 5l B S 50) A eols Jholed Sa s 2
b s Jols W ol ist-fan.ir ;-3 s s
5 52

Ve 5SSy el fols (glastiins s
sk dge A Lt s S (S5 5m Ol
SRR R S R I PN B P S N P
CS 3K 2 S e o daaaliin LS)JT@".'
ool o3 i adlas 4 Bl hasy s OES
2 Sl 5 B @il Ol b S sy

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

b‘)&qﬁ} Sl g

A S 3 s 5w sy bl sl
student t- slacs g3l Lols blazal Ll 3l cpizeen
ssdems 03030 5 (oS sl paze 53) ANOVA | test
W xie bl y ) g ((AS Sl piie 53) I8
s /0 badgasl 3 (gols s a5 eslizd
D3l 3 sotal sla LT plonil | shane a4y sl o3 43 S

23 S )3 eslanad 5550 Yookl s SPSS
e 5 Sl el Juld adlas glacus sdos
Sr w5 pde WSS OS0asn 4 JS
G 3 S 3 g anlilin oS 55 S 5 aaelilin
3 eslial (dash Cislae 31 Sledb L;,j@?
w2l A5l Lo pslie 5 Simaw 5 405m soole

.J.@ch'ly&l\ 81)3&“'“':‘)' O’i\)’

laassl
o by b il oS s Jl FYAVEVYD
Jodr 3 hagh o ediS &S 5 ol Bl bl lasilos

ol 0l 03l QL\._o \

s 330 S Al Slasie (1 Jgis

(YV/O)YY 3
o

(VY/0)0A 5y
FY/AVEVND (=5+) (U)o
\Y/$YES/Y (Y=r+) (JW) 8 il
<OEV/A (=\Y) () St (8553 IS 4l

—S10) e Gl 0 Sola b s (A ) sl 3 oy go 4 sl
T (Jél,u-

(AN 5 3T 51 g sl oy 3 5 ol il
Slaae) 5> Seew S5slm 2050 03 Olide Dl

5 0SS e s sl b IS
S S5 P Sl ses

S 53 m pe 3 0 Y

S O Raagy b Ve B e s VI
A esls 'C“Li SRS D oS

ol ol addlae s eslizal 35 adliis
st b St 5 SIS ) ol DS
388wy ol s e S 5 Vel 5 (1)
53l b gl el ) ased Al s
5 Sy eSSl ale s glael 5l LE )l
Ol Jlasl b olg asend 5 A3 o3y 3 Sl
S Jse ¥ 5 o528 JIse 18 el Olaasine
255 5 e pl 3 Olaasiae dub 54 5 ag
alles ol gy el SIS pares
5 A pll asli y lael bl ke 4 skl
sdns 0L oS el oy V/AD il L5 S W
el sl (VL UL

o315 (slageuly caasliin 6JJT@?J JooSS 51 e
23 e elie aw g e a4 el
13 8 gdvanh

Y e il S

F-5 Sl el il e 3

V-t S VL 2 5

opod ailiioy sla e 2550 S a Sl e
A3 S sl S0ls

5> Oliies (lagal 3l odal s & il (ulg 3
G s 5m 5 ey g S (55 g s gladin
BN

Wosls fudowi 5 4 5205

bole o g bl devy 4 sl s 4 e

‘)‘J}Q..P} J‘)‘Jﬁ Loy c)l:.’u cJ\j>u‘ gwi.vl.:a ‘Lf‘jbﬁ

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

VA OLT 5 ,ge /¥ o )led /93 5 oy

s b /YR

(2 3) St (555 g s glaain) 3590 53 Oldies i (Y Jgar

o~ Lo g sb;
y-f Y VO-A
- 10 Av=AD
\-Y ) AO-4
— \ q.
Y-y Y VO-A
Y-y Q=Y+ Ar
o YO Ve
Ve)O Y OAD
O-\» YO-Y Se$0
Yo¥ | A4
Ve-V0 V0 \
AD-4+ 0+ 2
o o YO-A+
o \O-Ye YO-A+
V=Y Ve AO-4+
o=\ \O-Ye VeV
o=\ D Ar=AD
Yo-¥ YO-Y Yo-Y0
[NaEd A\ AREAIN

5w
Skt ol e bl 85 5 Jaoms oy SIS 1S -
$ b 4 e 5 G5 S s il =Y
e b pme 5 A5 (300l0S b i) olueg Y
agslon ool g Slabin) 5 5 bl 3 g =Y
S S DY pamn 4 V1 2 oz -0
S b glas 8 -7
N peams dilale (g 5lla; -V
Lol Gl 2005 4y ol GA o 30 —A
oo Sl b el S5 Laome O 0314
Y k;usﬁ)lfli(..w.-‘))‘.?}ﬁ)n:u;...!—h
14 5 Oladl o 50 OAS aselal =)
oo Shslzel 5 syl boslas VY
St (535 o 00l g5 (s3Il el , VY
S S35 I S 2 el 1Y
o il ane 5 4 ety Ol o1
V,,f.;!; J_l dx gl (Sl sble OS5 Sl i —VE
S YR IRV W DP P U B VRS P P PO PPOpS kv I PR Y
S S5 Slopyes 5 035 (03,2 - WA

A{m(a)k@;,,‘;glﬂ\,;rhd\a;ﬁ;,cﬁ—w

RV

e

&Sl

& S sl ol ol éLAJ',:JUI @L..: <ol s
et 5 e e Sl R G (5)lsbae bl
aslii OVl 5w 5! f\ﬁ@p‘;wﬁs@u

(P>2/40) 5,1 34

Sou

oaial U5 St 5550 oo S0 5550 50
iz Lo 3 VYA s5la 1y 1as g Ol s 550 03 S
Eske & Lk ol a3 oS oS,
0 3 sy Jlesl e Vl.o LIS E Gt oo
Cj@fd_‘délyoxi@uﬁbw)a\' s J-
St S5dom & Aoy B 4 1) s
A Ol 1 gl i3 slaolSaws 5 Lo pitmsns Ll 5 0
Db bl 5 (2o, IS 4 Al 5 0 355 &S

j:igj JUJS JAKJ le:l; ails J.:.?‘U ) °~\c%=:-’7

S8l ds ;3 A BVE/Y 358 e sdalie oS bolan
S il e ol Ll e 3 S0
= Ol 500 5 (Lo AP/ B OA/O) 5l 3
VINV) s S LS Sl St 55 ok
Oludl 5 OhS aselisl e 3|8 (Ao s
s g |

SAd a4 (Lo, 3 AP/Ye) gty 5550 3l 31 iy
3 bl b Same slam oo Loy i
el sla s Lol ads Slslizel

5,550 sk 50 3 3l o3 ANA B VE/Y
S wwes 3 Kl wel L3 ke
S e S A s il Sz
&u;ﬁuﬁmﬁmwﬁawa Jels
wlie psle @ Cons Ol 5o Stew 5450

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

YRV St 555 5 GO

b‘)&qﬁ} Sl g

sl slezel s a0 oSzt 550 oo 5 on e
(YA el 03 4 Q|)l;\§¢,..~l.:~u 5 Oleisls @

g 3250l $3lpe S 3 Ao s VAT 51 adlas o
DA s Ll o S (5 5 o S Lo
Tale s Of Sk s s Gy OIS
) &S Woag A dos YA &S S g5 s S
0 g 5 T Sl b e
«(Mandel & Kurup) L8 5 Juw Sldlas s
ol 313l aS hmsn 3se 3l 5l dss Y80
S S350sm olo & dmils slzel sy
JAS 5l 5 T Sl bl J S 4 Ll
(Y0 5 YF) 48 SaS ases Gy sla S 4]
Rl LT aSal 3)5e 3 ol addlae ol ulad
S R 5 e S 3 e e L5 0 e
L35 33l 5 Sl ds s A0 558 e lay Lo lis
Alacils b g b bas s ys Ve

oo sl S sk ) O Kt el L
sl Jas anlb 4 sl b buse 5b o
S L a5 S dalgt Sas aol Obe s
53 St 55050 SRS wes on 528
S s el (S psle o mS 0 Sspeds
Fewos bl ead s ilels, gl
U8 4 ool gladshe ol 5 BL glbaca )l
(Y2 5 A) b,y dal g

SlaSly 5 Lasls Sl oS Col moly a2l
Oleys o 05SU &5 plagsben Oboys b 5 i
ol S alis dSle les sl Ghse WOT LalS
il O el

S35l G pan Gilaaing Ll Sos pole w5

Sod 108 b ae b a5 (g5,0liS gla s, b

2 Climate change

JW.LWT:L: ails c..b.)' Q\)ﬁ}a@%d)w)}
sbadlls = L S rl.p Qi‘ 5l eslazal 4Ky
ﬁ)\dbé}&))@‘ﬂﬁﬁwte‘ﬁhw)
JJS@JL@&\OJJ)Q‘J_,}_-}ALSJJJ{‘)LSHMM
ﬁdﬁ.’aj\e\San@ Sy Ol s sl el
ol @51} lxs Oilﬁt{ Alansl s s g 5 Oler Q-i‘
rl&w\h‘”};°J“JL5LAML§)\&L"3?JL’@>
W}dsgwf}kx»d\.be-w|fbjc,mﬁ)m1
R > I 1 WS urﬁg@)t oyl ol
) sl 6,8 Lol J 6 p e s
MQL@;_-)H,L:{\)'\ASQ,..N\L;KQY@CBU
o003 2SS el S e g
WUL}(M}QM\&);&@\O&M&J
V8) cals dal g s w1y 2

o el s S Bl M a ) addles s
Sy o8l pade wlie a5l ebdl wlie
3 ool b S $5sm oo Loy Aies
el 5La5 5 Lol ade Slslize]
QC@JaKJijJﬁJJUJ&ﬁLJ%LLoQM
25 K Bt S g e sla )
).,\.2.7-).&45@...4‘ ol o3l QLJ..: Sladlas )\w,a_x_:
Q\b}}f&ébwwbebfﬁﬁhb\f‘
J\.'rj\.b'- u.ﬁ_’..,bm /‘J.,Dr.a.d QL:;— w-’u.@.d B oJu')'
AYF) el

St Sigdam oo L Ol Cad 5 el

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

VYA OLT 5 g0 /¥ o )led /93 3 oy L

e g.,.]a/"\‘\‘

S ol b O Gl ey sl 3550 0
Sl St S5l DV pame ooled adl
AR ey e L5 Sl Slacaas
S 555 DV s oS Az a3l o
b ST 5 cisie sl LUl 5 A3l SU s
Wil g5 oo DY geamee cpl 51 pn Jg Sl ailis
S ks JaS SlS eslinal Ol L3 o
ShdsS sl gy laes (555 0 1 ) 4zl s
Ll e ole ol B Sl s sy ol
(YA 5 WV) el g Sl DY o

wolael g st sty Blil Sl aallas s
(Kim) - Gandllas 5 .Sl 5 OIS il
Olielils 5 @3le Cumer us 2 &S DL
Sl s 51318 313 OLES s 25 S ol
LS o wle nl 4 s (g ri e el i
@ slazel bl 04l (6 2eS slazel Olhalils 4 s 5
el 53 ege bals OISl 5 Olaails
(Y2) ol cjﬁvkw‘@wj]a}

e doss MVA LSl edles s el
Sop S 5 b ey AL el &S Loy
Gramen 5 Sl oY e opl sl ale 5 L)
Sl aS Llos g dizas O Kia st 5l doys VI/A
bl Gbla OIS 53 (il e oo onl dam s
el (:)'V DS Sy (’}L“ claelisls

L g At Ghagy 3, g0 381 iy Sl aalllas s
S Ol 53 Szt (3550 oo ey o e
2o pl Sl gl il Sk oLl psle o
bli S ol edd slgiy el my Ol
Sidsm Slp SRsn W Se @80k
Sl oY ol 0s,s0 el (S

oalass ol Sey el et Ole il

ole onl 45 Ldiae ey 3,50 513l Ao AD
S350 doys VY L 5 syls VU Sl LS
I ey cnl 53 ole cnl 5l a4 (galize!
ol 3l s AFY B OAD s sl andlas s
St S5 sm Slr Sl gl Sl &S sy
Ve WV 2 i b
Silelay (i Ao slas )8 (St S5 550
Lok s b 03 ol wllale
5 S (S35 o el A5 gl S
ol slas 5 b 55 5 3 O S eslizal b
Sl sl Aoy OV ssas Ll YUl
5,8l i |y ol et

130 sy 2 ST a5 ol el sl o 3
Lt 3131 doys YH/A &S sl OLaS el anals
OV cwlals e ol 51 U Sl s 4S s
I Jlow a5 2550l 01K Sl pan
Sk oS dmes a8l e pl 551,
) 353l e olesl LG 1 ol 2 s
S350 5 oS Kdiae Oldes analr Sl Glodas [l
gl 0868 el S L S
Sl a8 2o odll e 4 1) LUl
Ll e 68 Ll gl 5 b 1 skl Slls
St 5050 53 S0 G 33l SU s
555 Foske 5 SO 0T s 5 05 oL I
o S 2mS DA e s 53 Sl 4
L e Dbl W15 o s sls S8 S
5 i SN sl Gk Sl sl
LS STal 4 s Dol G e s
W) 534S Cewl odd o g Lasll 55 ol 48 o
3 el b ( Szt 5 e Sl 2 0

YY) ol Casal il

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

YXF/ St (5550 5> SN

b‘)&qﬁ} Sl g

s 5 il aallln b S Ol cale o
Gl b 5 iy sl pens sl SeaslST anal
s bl das bl Chad s s
AklnS s b e a O gl S,

38 eslinul St 5 4

Q‘-"W‘:‘,

Al S Wl e el s i Sldlas ol
et LS SaS andlas ol s edel s =k
sl s Sldlas wilsl e s sl
S

Gblia 3 iy 503 e b aslie Slalas plonil -
andlae ol asliiin 5l eslinal b Cilises

2 St S 4 Cd 5SS Al -
cophies Cilizes slaes S 5 il =l

2 Sy Olsmiils 5 Ohlaes a4 iisel -
BUNES slas )l 9 EIRVY PR
St (855 5

3y s 3 IO 5 Was sdoe o3 -
S o8l Skt 5l S sl s oo nl an g
RN

ST gl > (o) 1S5 0555 aabibl fuols dlis oyl
b e s e

Sliiss Cisles Jb ol cou Wl oyl

ML»L;AJ@Z}: Lfi"':ﬂ (:j.l& o@‘: 6))[.&)

Cf’l:.a slas

] s lES

References:

Sop il a5 eeie bl al
2 S e 035 03,50 alp gl LI

o) S S5 s 402
et ol el mea addllas (pl s romes
et LB il pmen 5 e Gl it
PR K IN KR - C IR TN
SH0s 8 eslinad meS 5 e cnl Do b s A o
oles 45 ol el ad ) sla Sty 3 0T palie
Aol a el Loi WSus 0l Sy

sl asls

S S et

s 3y o180 iy sl OLES aadllee ol GL"
S S350 AP a4 S A 30
N T G S W Y AR LR RPN L
sdiie LOT fpomen L3S 5L Lkl e ol
6\]5rjydu&bﬁjzbﬁ\jﬁ)bl}@j}&i\;
o fS1 pramad AL o (SH5 0 oo ) ann
PLY L3 g e o.\.:s.& UT:‘ L u:"“}}i S48 J‘Jﬁ\
o e 0kl asdal Cel S 55
BRI T R e Y
L;LWU:“ 5 JS‘]& E) olKisls aS oy s J.}a.- “ L;JJ
Slagm st 4l 53 555 5,005 s 4 s
B il U"""’? 9 )‘.)..:\V.J.;: gg.i Jl>;i\ a\) U"‘ BL
S3Pam 4 by elio 4 ol sl 01 Sia 55
Al e S

1.Nabipour I. Philosophy, Ethics and Politics in
Synthetic Biology. First edition. Bushehr:

Bushehr University of Medical Sciences &
Health Services, 2018, 168. (Persian)

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

VYA OLT 5 g0 /¥ o )led /93 3 oy L

e ;,Ja/\’\‘o

2.IssuesU. S.P.C.F. T.S. O. B. New Directions:
The Ethics of Synthetic Biology and Emerging
Technologies. Presidential Commission for the
Study of Bioethical Issues, 2010 May.

3.Newson Al. Synthetic Biology: Ethics, Excep-
tionalism and Expectations. Macquarie L J
2015; 15: 45.

4.Leduc S. Théorie Physico-Chimique De La Vie et
Générations Spontanées. Paris: Poinat, 1910, 202.

5.Leduc S. La Biologie Synthétique, étude de Bi-
ophysique. Paris: Point, 1912, 217.

6.Elowitz MB, Leibler S. A Synthetic Oscillatory
Network of Transcriptional Regulators. Nature
2000; 403(6767): 335-8.

7.Gardner TS, Cantor CR, Collins JJ. Construction
of a Genetic Toggle Switch in Escherichia Coli.
Nature 2000; 403(6767): 339-42.

8.Cachat E, Davies JA. Application of Synthetic
Biology to Regenerative Medicine. J Bioeng
Biomed Sci 2011; S2:003.

9.Singh V. Recent Advances and Opportunities in
Synthetic Logic Gates Engineering in Living
Cells. Syst Synth Biol 2014; 8(4): 271-82.

10.Weinberg BH, Pham NT, Caraballo LD, et al.
Large-Scale Design of Robust Genetic Circuits
With Multiple Inputs and Outputs for Mamma-
lian Cells. Nat Biotechnol 2017; 35(5): 453-62.

11.Close DM, Xu T, Sayler GS, et al. In Vivo
Bioluminescent Imaging (BLI): Noninvasive
Visualization and Interrogation of Biological
Processes in Living Animals. Sensors 2011;
11(1): 180-206.

12.Koder RL, Anderson JL, Solomon LA, et al.
Design and Engineering of An O(2) Transport
Protein. Nature 2009; 458(7236): 305-9.

13.Verseux CN, Paulino-Lima IG, Baqué M, et
al. Synthetic Biology for Space Exploration:
Promises  and Societal Implications.
Ambivalences of Creating Life 2015; 73-100.

14.Chugh A, Bhatia P, Jain A. Synthetic Biology
for the Development of Biodrugs and Designer
Crops and the Emerging Governance Issues. In
Systems and Synthetic Biology. Dordrecht:
Springer, 2015, 299-325.

15.Douglas T, Savulescu J. Synthetic Biology
and the Ethics of Knowledge. J Med Ethics

2010; 36(11): 687-93.

16.Stemerding D, Rerimassie V, Srinivas R, et al.
Ethics Debates on Synthetic Biology in Three
Regions. Global Ethics in Science and Technol-
ogy. 2014, 1-49.

17.Nielson L. Ethics of Synthetic Biology. Ethics
of Synthetic Biology by the European Group on
Ethics in Science and New Technologies to the
European Commission. Opinion No 25, Euro-
pean Commission, 2010, 1-109.

18.Akin H, Rose KM, Scheuffle DA, etal. Mapping
the Landscape of Public Attitudes on Synthetic
Biology. BioScience 2017; 67(3): 290-300.

19.Pauwels E. Public Understanding of Synthetic
Biology. BioScience 2013; 63(2): 79-89.

20.Pei L, Gaisser S, Schmidt M. Synthetic Biol-
ogy in the View of European Public Funding
Organisations. Public Underst Sci 2012; 21(2):
149-62.

21 Katherine X. Synthetic Biology’s New
Menagerie. Harvard Magazine, 2014 Sep-Oct.

22.Yojana SH. NGOs Call for International
Regulation of Synthetic Biology. Scidev net,
2012 Mar 15.

23.Sobradillo P, Pozo F, Agusti A. P4
Medicine:the Future Around the Corner. Arch
Bronconeumol 2011; 47(1): 35-40.

24.Mandel GN, Braman D, Kahan DM. Cultural
Cognition and Synthetic Biology Risk
Perceptions:

A Preliminary Analysis. Cultural Cognition
Project at Yale Law School ; GWU Legal
Studies Research Paper No. 446; GWU Law
School Public Law Research Paper No. 446;
Temple University Legal Studies Research
Paper No. 2008-78; Yale Law & Economics
Research
Paper No. 364. SSRN 2009. Available from:
https://ssrn.com/abstract=1264804

25.Kurup R, Kurup PA. Climate Change and
Human Synthetic Biology by Symbiotic
Evolution. LAP-LAMBERT Academic
Publishing, 2018, 204.

26.Kim J, Yeo SK, Brossard D, et al.
Disentangling the Influence of Value
Predispositions and Risk/ Benefit Perceptions

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

VX9 St (5550 5> SN

b‘)&mﬁ} Sl g

on Support for Nanotechnology Among the
American Public. Risk Anal 2014; 34(5):
965-80.

27.Verseux C, Paulino-lima I, Baque M, et al.
Synthetic Biology for Space Exploration:
Promises  and Societal Implications.
Ambivalences of Creating Life. Societal and
philosophical Dimensions of  Synthetic
Biology, Publisher: Springer-Verlag. Ethics of
Science and Technology Assessment 2016; 45:
73-100.

28.Newson AJ. Synthetic Biology: Ethics,
Exceptionalism and Expectations. Macquarie L
J 2015; 15: 45.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.29252/ismj.22.4.236
https://ismj.bpums.ac.ir/article-1-1146-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

[ DOI: 10.29252/ismj.22.4.236 |

Iran South Med J 2019; 22(4): 236-247

Original Article

Researcher’s Attitudes Toward Synthetic Biology
in Bushehr University

K. Vahdat (vp)!*, A. Ashrafppour (vp)?, A. Tamadon (php)?,
AR. Bolkheir (vp)*, M. Mahmoodpour (vp)}, I. Nabipour (vp)*®

1 The Persian Gulf Tropical Medicine Research Center, The Persian Gulf Biomedical Sciences Research Institute,
Bushehr University of Medical Sciences, Bushehr, Iran

2 Student Research Committee, Bushehr University of Medical Sciences, Bushehr, Iran

3 The Persian Gulf Marine Biotechnology Research Center, The Persian Gulf Biomedical Sciences Research
Institute, Bushehr University of Medical Sciences, Bushehr, Iran

4 Otolaryngology Research Center, Department of Otolaryngology, Shiraz University of Medical Sciences, Shiraz, Iran

5 Future Studies Group, The Academy of Medical Sciences of the I.R.Iran

(Received 18 Mar, 2019 Accepted 8 Apr, 2019)

Abstract
Background: Synthetic biology is an interdisciplinary branch of biology and engineering. As synthetic
biology develops into a promising science and engineering field, we need to clarify the purpose and nature
of this science in terms of security, ethics and the recognition of the benefits of potential risks. The aim of
this study was to evaluate the researchers’ attitudes toward synthetic biology in Bushehr University of
Medical Science.
Materials and Methods: This is a cross-sectional study conducted on 80 faculty members of Bushehr
University of Medical Sciences who have the research experience. To collect information a researcher-made
questionnaire consisted of 19 questions in fields of benefits and risks of synthetic biology, compliance with
religious beliefs, uncertainty about the boundaries between man and God, the necessity of policy making in
this science and the speed of progress of this science were used. Demographics characteristics of subjects
were also assessed through the questionnaire.
Results: In this study, 22 women and 58 men with the average age of 43.87+7.35 years of 20.79+14.56
(range 31 to 60 years) with mean history of research of 12.43+6.2 years were enrolled. The results showed
that 85.65% of study subjects had a positive approach to the benefits of this science, 72.46% expressed
concern about the serious risks of synthetic biology and 72.33% had positive attitude towards policy making
in this field. There was an intersectional and boundary relationship between conflicts with religious beliefs
and trust the policymakers and scientists (P=0.052). Also, there was no significant relationship between age,
sex, and research history with any of the questionnaire items (P-value>0.05).
Conclusion: The academic society was aware from the benefits and risks of synthetic biology. They did not
express a conflict between this branch of science and their religious beliefs and trusts. They also considered
an interdisciplinary approach and training of a skillful human resource among the fundamental strategic
policies in the field of synthetic biology.
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