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Abstract

Background: The most common method of pain control after coronary artery bypass graft surgery is utilization
of opioids and non-steroidal anti-inflammatory drugs (NSAIDs). In this study, the authors investigated the
analgesic effects of intravenous paracetamol, while aiming to minimalize systemic side effects.

Methods: In this prospective, randomized and triple-blinded clinical trial, patients were studied in two groups: a
control group (n = 42) and a group treated with paracetamol (n = 51). The paracetamol group received an
intravenous injection of the drug 15 minutes before induction of anesthesia and then every 6 hours for 3 days, 1 g
paracetamol in 50 ml normal saline was infused in 15 minute. In the control group, normal saline was used
instead of paracetamol in all stages of study in the same volume.

Findings: Reported pain severities during resting [after 24 (P = 0.002) hour]| and deep breathing [after 12
(P =0.001), 24 (P < 0.001) and 72 (P = 0.031) hour] were significantly lower in the paracetamol group. There
was no significant difference between the two groups, in terms of the amount of opioid requirements during
(P =0.246) and after (P = 0.853) surgery.

Conclusion: Preemptive and then continuous prescription and use of paracetamol after cardiac surgery improves
the quality of postoperative pain control of opioids. However, the potency of paracetamol alone is not enough to
reduce the required dose and the side effects of opioid and sedative drugs.

Keywords: Paracetamol, Pain, Coronary artery bypass graft

Citation: Malekahmadi E, Mansouri M, Masoumi G, Abtahi M. Evaluation of the Effect of Preemptive
Intravenous Paracetamol on Perioperative Pain in Coronary Artery Bypass Graft Surgery.
J Isfahan Med Sch 2016; 34(389): 756-62.

1- Student of Medicine, School of Medicine AND Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran

2- Associate Professor, Anesthesiology and Critical Care Research Center AND Department of Anesthesiology and Critical Care,
School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

Corresponding Author: Mojtaba Mansouri, Email: mansouri@med.mui.ac.ir

WA 5 e Jol (gatin YAS (gosles/ F Sl — Olghool So 5 0uSKiils dles 4

WWWw.mui.ac.ir



WRO/YN 18l s g U

uluol (S5 )3 0 AUl alzo

WAD/F/VA 359 iy 7,6 YD olo yga e Ugl 5432/ Y AR o slould/ o)l 9 (o JLw

9w I 30 ()l g0 9 Aiwgad | MHZ il )3 10 0901 5 Zh90! il g 0 38 1 13930 (31 91 il (wy 9
b YW v MCF-7 (sl Jolw

"o S sasal pl e alls s [ S g5 lsans | A3l sas

g3 Ao
PRV

il 8l & il ol 3 ol B8 e 53 s 4y gl jods )3 oga dy Sgolys el (slad 1S 5 SSslgn il el tdosEo
b aidlyy MCF-7 (gl Jshs Syo yl5ae 5 0,8 @ldgil g Cguolyd zlsel

2 pS9sSee Yo g Voo B glacdale b o Joho )35l 09,5 13 il e 09,5 ¥ oy o Johos .05 031y S MCF-7 (gy5055 sla Jsho tld yig,
4 g yio Bl p Clg ¥ Gud b Gaolyd il cod b Jaho «hgol)d zlaal (inli0g)S ;5 00 Hleg culS baze )3 yiegil Ve ol b clydgl I o) Lo
CubdS 5l a1 e S basee )3 Sldgil I calisee slacdale b o Joko il cugol b zlael (il ol jan il )39l 05,5 p3 .08\ S )18 ddds ¥ ke
099y b 0gyS Hlaa a5 by Jolo aile 0855 Moy ¢ il plos] (glald e gun wald 0, 1> 28,5 )8 Clastie (led b Gaold (b cod welw &

03,5 cpnd el VY 9 YA OF Sloj (s03b 4w o (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) MTT

b sze Sglis Sloj so3b dw yi 45 anlid 09,5 4 Cans alisee glacbale )3 @l 3l ol jon 4 Sgolyd 09,5 ;5 MCF-7 (sla Joho sl do > sldEL
bl Anld 09,3 &y o (515 dxe Cglds g ol loj cidiS g clale (i)l L b sk (gldy lie 35 I3l 69,5 0 (P < /000 ) il

Elsel g 0y lydgilb I lojan (sodlitul &S €8S dos i Gl e fudly il Bl Gaolys (il b olyen 0yd Sl)3gl Cusu (e 306 S Al
3 G5y g Syo o i3 4 5 g Cam iyl

MCF-7 (sl Jshus ¢ Jols s acsguonl b zlaol coyi ol 355k 2 g5 (415519

ol 58 53 gty Elgel G g 0,85 393 (lidler U oy e el e o Blaa IS sl 5l 1l
YEY-VEA :(YAR) YF Y40 leduol (S 008l alore oyl (s pw MCF-7 (s Jgls (Johw S po (a0 g9 diwgm Y MHZ

e L 53 Saol b el By (V) S s (Cavitasion) dodo

o) S e sl Bl 5 (55,08 (s s e
S U8 a1 LS 1 rlite sla el 5 il 3l e pmad e
Los DL,y 55 5 5L ool 0s Sop s S35 cor e
5 e 5 250 L (GSlue i Olge 4 iy cpl 50
s 3 6 el UK IS sl 2L LIS
slabes (st VS Lacls 8 Sl il o ol )

Sl s Comsm ity ool 5120 VL slaslid b5 sl

(S D e e S U Sl Sl b el
5 sl LTS Gl O 51as sl e 3lme i 5 S5l
O 513, 8 il oy 55 Col Ll o sl b 2ol (SO
S gl sl 05 s Sl Sl ol K Olge 4
O35 Olssg b s @ zlpel ool s B b 51 s 58 e ealinu
Jl_aﬁdﬂ\_?l;u_élj_]alVJL,:&LA&\.,&};J.:_&}J&E-Q@!

3 (IO PR I PO S J R CH [ (ST IR A DIPS

Ol pl Olgaal WOlgiol (L5 pole SRl (Kb 5 (g0Kisls (Kb 5e K5 09,8 plutils -
Ol pl Olgrol (Olaol (K5 f,lc sl (K3 (50aKkils (Kb 3y Kb 09,8 aliwl -V
Ol pl ol WOlgasl (Lis r°9l.c. oKisls (K (G0 AL (g i rb,l.:. og)f obaluwl ¥

Email: a.ebrahimi2008@yahoo.com

Olpl Olgaal Olgiol (K5 rs,lc olsls (Kb 5 soaials (( Kbz K58 09,5 -F

S soalpl (e i ggumn (Gorims g5

as WAO 5 5 65 Jsl gain /YAS (gola / PF Jlo— Olghsl S 55 0uSCiils ales

WWWw.mui.ac.ir



O ylSan g Sl saal

s oS D S Sl gk 5 S 3 BTG s S

Dligabl J g 55yl 13 51 S 038 2 5 g
i P i e Sl i sk 4 dad phe 03 eS|
SSSPRCHE RN PEISICHEC S NS ) OV WE
(S Ol ol 2 el Lad gt 51 il s 228
52053 N0y Cld L akds 0 e a5 il Jlsl 0506 4
S g 355 Lol sl 31 s B A3 55k e s
i Bl L CiS ae 5 s S s (e G gss
A bl 3sa 5 3 e ol el
ladigai 23,5/
w0, 3 U G5 e, S calion S Jeli oy SF o bad sl
Tl B 5 D3 E Gasp 058 5 5 gl b plael GRG6s S
AL @l D gl 3

5 SKalr a s a8 Ll eslizal gl 48 o 5l skte
s a5 iy 513 MCF-7 Sl o Jk 000 e sliws 0
0 COx 53,8 sl a3 YV glas b, 5L STl el YY
Az Salr S 4 lad e U a4 S as s

ol sladsae 5 hlesl @S ms ali o5 8 slad Hhe
Snl Ly o, 35U 513 s G5 e, S sl a0
slachle glud sl ooy 5l eslial b 48" A eslizsl e U Yo
i s dd a0 51 ) oo o, S5 S Yo 50 O
S eslinad b e gl 5 zlgol 2l 03 8 (gl s S Lol laialr
LS 5 ;3 TRASOUND 215X (Classl Type BF) o&iois
T T B N T S WGP USRIV
S350 Gaop Il (GG 5 D3l g8 ek el as 2
SOl el 0 Cods ¢ LS plasil il sloble s
3 F AN LS lS 5 s ol 0T 5l 5 s S
S azds ) oujanq@fﬁ»@;bﬂob\' IR
MTT (s 40/ S
3-(4,5-Dimethylthiazol-2-y1)-2,5-) MTT J g (acgs Cogr
e 0 S e 0 Ll L (diphenyltetrazolium bromide
i o Nse /N PBS s Vo 53 MTT sy 5108 e O
S e S oo Ve Sl (b e sla tlesT el 51 e
Ol g5 Sl ¥ 51y 5 A L) Sl a4 MTT Jylms
5 o bdshe o) sl 0l S le e YV sles o
by e glacsaly . DMSO Jyglows 2l SeaVoe O slr w
DAL s Ko el G e a4 ey (s S L)
SMTT oy, 5l esli ol L Wadshes 0355 03 Oles .23 8 513

el s 4 23 AU Sl s el VY 5 YA Y Ol an

ol S e (liae 53 ogal b glsel 568 al3 sl ol 536

33,5 o ot Sla SEST5 £ 35 mmen 5 31T SIS w0
S 503 Jlasl Sl glad b 4 1) S50l f 2 lsal 15 e ()
535,50 3l Sl 3L Joe 53 3BT ISl O a3
06) sp3m e Gl ko 035 s

Bl a8 55 8 o GBI plaojle as a2 Gb 3 5L
Lol ez 1Al e 5b V=)0 e Gossdoms 5o LOT bl 31 S
axrgl ol s s aS s o Ll 65 Dl sl a Ol e
e Dlalllas ol o3, S e 5 1) el Sl ok
Gk a0 e, 8 3 5L S e L S syl a5
(S o3 it Od 3l s e S e (Dl e
Oeed Al g Ko hs il aS s 1550 L5 08 D350
ok OF 3l 03,208 oslinal 5 03350 cpl 4 O ad a5 Esl il
(0-5) el

&5Li.éLﬁV.”j;_M)}_bgaJ_&45w\u\:bLLQLi:bd
Syhee Fbw GLiE O 5l Eel 5 U8 e el Sl
Wl 30,8 s S o SIS 5505 5525 (90l Dlalllas
395 Jad O3St A5 G b 51 J b (oS 2 531G Sl 2ol
Shesliul (V-4) u_s sl Jple 8 e Eslwcslg o s
Ol 4 S o = o |y 4 i cnl o gl 3 2 gel 50 3 4L
el 53 5 S Ol Gl 8l 53 bele g3 ) Slejes gzt Sl
Slespn ostinal LD o ol ol I 15 50 ol Jshos S e
S e Ole 0,8 S350 5 loss iS5 03 Dosol b sl
A§ s e 5l 1y sk

5 0l o s slad s iy el (R 02 ) e
Tl b a3 B 5o & 13 L dlasl 5l day MCF-T7 (o3,

Al F AR S s sl

b9,

Il cois
Ol syl sl SIMCF-T Sl pu sladsha ( Ea g5 ool 53
DMEM 28 L s o3 Ladb v a3 S (gl >
L3V Lol ,on (Dulbecco's modified eagle's medium)
JUER N WP f)—fﬁ,v—{:‘ \++ 5 (FBS) Fetal bovine serum
2o s A el S Ty St 5o sl ol - e
A sl oy 0 COy 5515 sla (a3 TV (sles b 5L 5K
R e NE SR RPURJURCT S NEP RC N PN VU I AP
(PBS) Phosphate buffered saline ;| esleol L Lad s
ol e T e LacSiatls 4y ¢ s Lk 0315 gz

S 5L SOl o aids 0 Sods a5 s Bl ey S

WA 55,65 Jol (gazin /YA (go et / TF Jlo— Olghusl S5y 0uSCiils ales a

WWWw.mui.ac.ir



O ylSan g Sl saal

3L 3 AU I S e Ol ccsl YA C358 51
Vv bl s s e o Shlil ol aS Gl e 8
ol 035 ol e Rl 535 i 2 e 2 S5 S Yoo
slac ble 3 ol iy Conw 5 chale 53 ol 5y 2058
45 Sl FA 5 TY Olj 53 50 il amslie Sl 035 VY
05,5 53 5,5 sdaliin Iy o, 8 S35l s 3 OI55 0 o
)bé)‘bﬂﬂ&.&lj)_:}@‘)b}jua\j@@Qy‘}c\f‘&{u
A sdalive nd g 03 51 03 Ol oo

o 8 D350 05 8 sl Jsbe S e Ol sl VY 1 g
ElE o e o p S S Yo 5 e clle g s
e any il bl ils pae Dyse 4 Cole YA 4 by e
b 535 03 331 45,5 H13 gl bzl 3 o &S (sl g
Rl s Mzl ad e 39 0l Ol s 53 LA Sl B L
251 i sl £33 5 sl 555 4 e SRS

MTT s, 0oy o 511 Jobe S e doys ganslin Y IS
S (Jsb S e i (S5 el el o das e 0L
CBle s Sk S Ol n i crames el 03 el VY
2y Dol gl (A AE el es e 0 S5 S Y

B(V-) o) +gold B (Vee) oyt csolp (B0) o) +gulp

Ao =

n

.

Y

e

2

Q

3 e,

3 A

Re

i

? ‘
Y¥ YA vy

(celw) oboj
Ol 2 Sl 3 ool G b ol ot 0 5 S350 1 gy ¥ K2
dh)wlaud‘y‘d f):_,e a.b'}

Do 350 Clale (5151 L oS ol 53 LB (poman

S S e Ol ol al ml sl b Oley s Sl S

Godens 0L &S il il clle L 5 ol Ll L
Sa sk S0 s S I 3 Ol Jale D3 e

)

e sbade et S350 Cran J1 ks Sllas 5>

S sl el SULH g A S 515 sy Sl s

A3l e Jld O3St A5 3k 51 bl G S

ol S e (liae 53 ogal b glsel 568 al3 sl ol 536

ELISA reader o&ivs bow s Sals a6 55 ol gl o
T Jsb 55 (Enzyme-linked immunosorbent assay reader)
Sleslawl L Lad s 05 5 0l 3 Ao ys A skl 3= e 5L OV
2 Sl el sl ol S0l e o) by e s b
55 ot dalld (G40 sed (gl ek ol Ll Kl 4 gel

s o (11

S god Slpp ek ol o (:S0Le

Ll = x 100
SO AT s e il e e

ol s 4 glaesls 5 A3 LSS LY mbsT e elad
SPSS i 5-5le = 5 b S 5 s s Sle g w
4 25 gl (version 16, SPSS Inc., Chicago, IL) V¢ (gaseus
e Gl il o Sle g 4 gl A3 S oslizad Laesls Ll
B3 s e o Olge 4P < /000 as o3l 8 sl
Oye3l 3o s Tukey s Oyo3l 5 olel gy p (8l A 4 S
A esliel ANOVA

Labl
Vs s celu YY 338 51 A MTT 35 5 ol =
Sl chle Sl L o e sdalin S & Soles ol ool
Ladsho 055 05 Olgn i hon i p 55,80 Yor w00 Sle
el 4l 55 S S e Ol JKs Sl w5 4l ialS
Lins O ol 5 550 il cpl Gols ine pte S Jool> ol
055 03 Olen o, S350 cdale 21531 L a ST a8 wil e
23 il o34 a5 LB Ol 28l bl e 2alS e sl
5 A ol 8 18 sl b el S s 48 e el
gl ol oS b oS a edalie ad ko 031 0 Ol e
4S§l&)»5@hﬁf@wl{6uwl‘_§wmjl.MLJALSS}LNKJn

O e aT e - B O PP s O P

o Mos,cgols Gigolyp

LLL

(52 (ko 2 055 9,500) il
b:ﬁa.\i}&‘}:ﬁz@ﬁ‘}c‘_,ﬁ“’aﬂ@‘;S_,SU;‘W)ﬁ.\ JSJ
ol Y 51 oy MCF-7 sl jhe

>
L

~o
1

L Jolw oaile 0 oy
— -
1 1

gl

V0 WO 5 g eh Ul s FAR (goslas / VP Jlo— Olgiol ST 5 oSl alome

WWWw.mui.ac.ir



O ylSan g Sl saal

AOV) ol axils Gl 35 Gash ol gams L &S

ol Sld S bl Ol e (il L Il S s Olsee
s Braydich-Stolle .5 s 5,158 5-b ol s a5 sl
3 55 S maad Ol 53 SRl cis S el OIS
L35 Ol 3 allie 3 OT Al o (5548 520 5 S 2alS
O (S e 5 Shas Ol i S350 Clale LI L oS
by i ol e (0T) b G sk S
5 Sdae Ol 2l 55 ol soal sl 0L O1,Kes 5 Hussain
Cble bl e 5o 1 Jskw S (RIS s
o i1 cpl (6 0l s Clale Lel dizlls e o 3 50
o=l s el Sl sl e s 518 chle |
55 a0l il e 0l 4 3 LS 4 b b (go3ll csdhat]
D s S eslan il e gli N0 s Ly 1350 51 s (gaallae
osliul ;2o g Yo a3 U 51,350 5l (Guios ol 534S s
OA) s 8

S e Sl isls plonil oS (glarlllas 53 53 OISes 5 Arora
Lal s S )8 15 s sl clale Ol 5o (2ol 51 sl Jl
o=l ade s sl ol (gaallas EE b Rl Ol
s, 8 4ol b ks Ol o iabesl 5550 Il g5 02 sl
by et ) .08) il e e dale Ol s ol o proman
o 3l Csas Ol s ilosl &S O, Kans Mukherjee
Loas s o cols sl oSG Ol o slad s 555 2
Ol L oS sl 218 WOl sl Jlan sl aalllas il
s g S (V) Al (31 Jsbe S pe 0,8 350 s
b Ol e Oy oy 53 i 457 5 o e pRs ol 5o el
5 0Lays (oslse Jals Gl i Sleys slacl) gt 5o &S

B L R W S Ay |

S1oond g KU
e MAFF ol b L g o bl ol e ol
Olgioal (Sijy psle ol gl pole slap b Ltass s
Sy pade ol by b goluel 5 Jlo mlis il
i OLSIS 5 ol in Sl ety s A ol Ol
gl (S pile o8 (S gouSils (555 50 o2l
s Rl il 1 (o en JlS b ol el s S
oty (5555 5 05,5 5 s 015 S5 @Sl ) ies
ol Klslo (o LSar el Olgiwl oKiils oy slags, sl

b or 51 Sl

ol S e (liae 53 ogal b glsel 568 al3 sl ol 536

Ay G 3 godims 0L Soldlas ioman (V1)
ol S Clen s Ol Chle b s 5o, Slb 50 gosll
S5 LoDl 5 L ol el b slad s 655 ol S
slachle 5o O3S .M -VY) a4 S 513 Ll
oS 5 3 Shas SRalS Eel i e g S5 S0e 1N TF
SlacBle 53 Sl A8 Gladshe gl alin mls 555
St sladsln Sl s e g S5 S V00
O b ot 218 o 0 S5, T e 0> (fu

S S S B 23S Gl Dlllas d s
3 ol 3 e oS sboben Lol s ls anlsl Oloman o8 13 50
S ale 0,8 5Ll Of 4 015 o 45 $3,05n (St A 42iS
O5eS1 T Ity A5 5 0T LIS 2alS (5,48 s2e 3 e
o il 55 o b O3S e 3 T3l ol (0Y2V0) sl
e P S e 0l 8 555 DNA J S50 0 S
08) 35 5 o

eSS O Bl s il e ml s
ol e eSS Ve Bl Sl a el 1) s
533051 GLadlslsly 55 b sl 3 zlpal i3 S sdtalin Coa
Ladbo = Coa =155 omse 0,8 S350 b o b
A Olin s e 3 ) il 1 s (YY) Wi e
5 b Spol b sl 50,8 D3 Sl eslizal 53 sl53les
S e Ol 3 lles e ol s ol Slejes (i @
35U s a1 LS, a5 314 S MCF-7 slad 5l
U ERCIU I PR AP I S IR TR I R
DB 5 ol e m D30 ey S 4 s e e (15
A3l o D gol B sl

Rl Ghi (s opl 3 edd eslinul glaclls b x5 L
gl R elmen i (o e S5 S T e s
SR StC P ORE AP JYACVR I ST WIS
S e Ol Gl Sl edd ol 305 esdle s e 1S
Jots 4 D3 5555 (il el gl bzl sl Sk
Gl i S 5 3 G531 el O (samat 3 5 e
L = ol s asdllas 5o O Kaa 5 Bernard s 55 0 Wad sl
Lol s lpsan il Gaios ol b oS Wlools OLE i
b 53 sl ol ol s 5 slize Jke S e Ol5e s
@10 s b sl b el Sl e LOT ol 438, 1S &
GOAS Sl iy 5 A5s S eoliiad o je e Bl S Y 5

Lles S 218 e e Bl Sl Y a5 |y sl 2l

WA 55,65 Jol (gazin /YA (go et / TF Jlo— Olghusl S5y 0uSCiils ales Vi

WWWw.mui.ac.ir



O ylSan g il saal

References

1.

10.

Carstensen EL, Becroft SA, Law WK, Barbee DB.
Finite amplitude effects on the thresholds for lesion
production in tissues by unfocused ultrasound. J
Acoust Soc Am 1981; 70(2): 302-9.

Sazgarnia A, Shanei A, Shanei MM. Monitoring of
transient cavitation induced by ultrasound and intense
pulsed light in presence of gold nanoparticles.
Ultrason Sonochem 2014; 21(1): 268-74.

Yumita N, Nishigaki R, Umemura S.
Sonodynamically induced antitumor effect of
Photofrin II on colon 26 carcinoma. J Cancer Res
Clin Oncol 2000; 126(10): 601-6.

Sazgarnia A, Shanei A. Evaluation of acoustic
cavitation in terephthalic acid solutions containing
gold nanoparticles by the spectrofluorometry method.
Int J Photoenergy 2012; 2012: 1-5.

Ahamed M, Alsalhi MS, Siddiqui MK. Silver
nanoparticle applications and human health. Clin
Chim Acta 2010; 411(23-24): 1841-8.

Bernard V, Skorpikova J, Mornstein V, Slaninova I.
Biological effects of combined ultrasound and
cisplatin treatment on ovarian carcinoma cells.
Ultrasonics 2010; 50(3): 357-62.

Bernard V, Mornstein V, Skorpikova J, Jaros J.
Ultrasound and cisplatin combined treatment of
human melanoma cells A375--the study of
sonodynamic therapy. Ultrasound Med Biol 2012;
38(7): 1205-11.

Fukumori Y, Ichikawa H. Nanoparticles for cancer
therapy and diagnosis. Adv Powder Technol 2006;
17(1): 1-28.

Kim S, Choi JE, Choi J, Chung KH, Park K, Yi J, et
al. Oxidative stress-dependent toxicity of silver
nanoparticles in human hepatoma cells. Toxicol In
Vitro 2009; 23(6): 1076-84.

Yoon KY, Hoon BJ, Park JH, Hwang 1.
Susceptibility constants of Escherichia coli and

VeV

WWWw.mui.ac.ir

ol Ere Glome o @ pual b glsel 5 058 380 2l3laa ik

11.
12.
13.
14.
15.

16.

17.

18.
19.

20.

Bacillus subtilis to silver and copper nanoparticles.
Sci Total Environ 2007; 373(2-3): 572-5.
Pan Y, Neuss S, Leifert A, Fischler M, Wen F, Simon

U, et al. Size-dependent cytotoxicity of gold
nanoparticles. Small 2007; 3(11): 1941-9.
Braydich-Stolle L, Hussain S, Schlager JJ, Hofmann
MC. In vitro cytotoxicity of nanoparticles in mammalian
germline stem cells. Toxicol Sci 2005; 88(2): 412-9.
AshaRani PV, Low Kah MG, Hande MP,
Valiyaveettil S. Cytotoxicity and genotoxicity of
silver nanoparticles in human cells. ACS Nano 2009;
3(2): 279-90.

Turrens JF. Mitochondrial formation of reactive
oxygen species. J Physiol 2003; 552(Pt 2): 335-44.
Boonstra J, Post JA. Molecular events associated with
reactive oxygen species and cell cycle progression in
mammalian cells. Gene 2004; 337: 1-13.

Foldbjerg R, Olesen P, Hougaard M, Dang DA,
Hoffmann HJ, Autrup H. PVP-coated silver
nanoparticles and silver ions induce reactive oxygen
species, apoptosis and necrosis in THP-1 monocytes.
Toxicol Lett 2009; 190(2): 156-62.

Bernard V, Mornstein V, Jaros J, Sedlackova M,
Skorpikova J. Combined effect of silver nanoparticles
and therapeutical ultrasound on ovarian carcinoma
cells A2780. Journal of Applied Biomedicine 2014;
12(3): 137-45.

Hussain SM, Hess KL, Gearhart JM, Geiss KT, Schlager
JJ. In vitro toxicity of nanoparticles in BRL 3A rat liver
cells. Toxicol In Vitro 2005; 19(7): 975-83.

Arora S, Jain J, Rajwade JM, Paknikar KM. Cellular
responses induced by silver nanoparticles: In vitro
studies. Toxicol Lett 2008; 179(2): 93-100.
Mukherjee SG, O'Claonadh N, Casey A, Chambers
G. Comparative in vitro cytotoxicity study of silver
nanoparticle on two mammalian cell lines. Toxicol In
Vitro 2012; 26(2): 238-51.

WO 5 e Jl sz /YAR (goylas / VP Jlo— Olgieol ST 55 008Kl Ao




Journal of Isfahan Medical School Received: 04.05.2016

Vol. 34, No. 389, 1* Week, September 2016 Accepted: 08.07.2016
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Abstract

Background: Biological effects of ultrasound waves and their applications in the presence of nanoparticles are a
rapidly growing research area. In recent years, ultrasonic therapy of cancer cells has been developed
successfully. In this study, effects of ultrasound waves in the presence of Ag nanoparticles on the MCF-7 cells
were evaluated.

Methods: The MCF-7 cells were cultured. The cells were divided into 4 groups including: (1) control, (2)
incubated with Ag nanoparticle, (3) treated using ultrasound alone and (4) treated using ultrasound at the
presence of Ag nanoparticle. For groups of 2 and 4, nanoparticles were injected into the cells in 50, 100 and
200 pg/ml concentrations. Ultrasound irradiation at 2 W/cm® intensity was performed on the cells for 3 min.

Findings: Statistical comparison of the results showed that, there was a significant difference in the percent of
cell viability between the US treated group at the presence of Ag and the control group (P < 0.05). On the basis
of obtained results, the cell viability for the Ag incubated group at 200 pg/ml concentration was significantly
different compared to the control group (P < 0.05).

Conclusion: Results of this study revealed that ultrasound in the presence of Ag nanoparticles can be efficiently
used for MCF-7 cells treatment.
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Abstract

Background: Toll like receptor-2 (TLR2) plays an important role in the process of detection and launching the
immune response against Candida albicans. Cyclophosphamide is one of the most widely used chemotherapy
drugs, which causes severe neutropenia and suppression of the immune system. In this study Balb/c mice were
infected to disseminated candidiasis and neutropenia and expression of TLR2 gene was measured in whole blood
samples of each mice.

Methods: Twenty-eight mice were divided into 4 groups and injected with Cyclophosphamide and C. albicans.
Blood samples were used for RNA extraction and cDNA synthesis, and expression of TLR2 gene was measured by
real-time polymerase chain reaction (Real-time PCR). Statistical analysis was performed using Kruskal-Wallis and
24T method.

Findings: Gene expression was increased in the group receiving Candida albicans and also in group receiving
both Cyclophosphamide and Candida albicans but decreased in the group just receiving Cyclophosphamide.

Conclusion: There was no significant difference between the control group and experimental groups for TLR2
gene expression (P = 0.478). However, the results of this study can be regarding in selecting TLR2 or its receptor
as a therapeutic target with monoclonal antibodies or gene therapy techniques.
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Abstract

Background: This study aimed to compare tear film in myopic patients with moderate and normal dry eye
before and after photorefractive keratectomy (PRK) surgery.

Methods: This was a prospective cohort study which used non-probability convenience sampling method. After
running Schirmer's test I (without anesthesia), the patients undergoing PRK surgery were divided into two
groups of normal and moderate dry eye. Inclusion criteria for mild to moderate myopic patients was between 2 to
5.5 diopters, without astigmatism or with astigmatism less than 2D which had refractive surgery criteria.
Exclusion criteria included refractive surgery contraindications, taking ocular drugs, having dry eye and
intensifying factors like smoking, working on computer more than 3 hours a day and repeated refractive surgery.
A complete examination of patients was performed before the surgery and 3 months after the surgery,
re-examination was performed and the results were evaluated.

Findings: A total of 78 eyes (of 78 male and female subjects) with a mean age of 20-35 were evaluated. The
patients were divided into two groups of 42 normal eyes and 36 moderate dry eyes. The two groups had no
significant difference in terms of age, gender, spherical mean and corneal thickness. Schirmer 1 test average
before the surgery was 28.64 + 6.14 in the normal group and 8.36 + 1.87 in the dry eye group. Three months
after the surgery, the result was 24.64 + 9.12 in the normal group and 6.17 £ 2.44 in the dry eye group.

Conclusion: In corneal refractive surgery on both control group and moderate dry eye group, tears were reduced
by 3 months after the surgery, but the risk of developing dry eye was higher in the moderate dry eye group.

Keywords: Moderate dry eye, Photorefractive keratectomy (PRK) surgery, The quality of tear film
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Original Article
Abstract

Background: Streptococcus agalactia (GBS, Group B streptococcus) is a bacterium usually found in the vagina,
urinary and digestive tract. Colonization of GBS in mother's vagina may threat the newborn to acquire different
infections such as pneumonia, meningitis and bacteremia.

Methods: The present analytical-descriptive study was performed using 100 vaginal specimen for detection and
phenotyping resistance of GBS to penicillin, erythromycin, clindamycin and tetracycline by Kerby-Bauer
method. Resistance genes to erythromycin erm A, erm B, mef A using molecular analysis was also evaluated.

Findings: Tetracycline was found to be the most resistance and penicillin the least. Resistance to erythromycin
was 8, clindamycin 10, tetracycline 95 and penicillin 1 percent. That genotypic of erm B 23% and erm A 38%
was the most resistance, but, the least resistance gene was mef A with 1%.

Conclusion: This study revealed that the sensitivity of penicillin to GBS is satisfactory, but it seems that
resistance of this bacterium to clindamycin, erythromycin is increasing. In addition, it was found that the gene
erm A was the most prevalence gene concerning erythromycin resistance.
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