[ Downloaded from bloodjournal.ir on 2026-01-31 ]

<&

OA=YF) VEe e Sle V) o,led VA 6,90 ey Al

Vero (g 08 5 Sl Gt 39 ol Gl 5 g MTT (g y 99 amilio
HSV-14 SogiT o

° o SOl lim 5 05); ST dtegr T gdamma s g L85 OLilo ) Lga

Odunbidy

JM,;@L

Solesl 5,50 0sbe 3,8 ol Ahols e 5 ol — P gl s Jshe B L5
Soor 3529 9355 o o3l Johw sl L5 sl e S B, 5l el Sl 0SS penas
S p HSV-1 g9 Ol 31 )y sl Vero p¥ Ju 5l caddlas cul s ol ool syl W 59, o
MTT (ot K ) ol slp i, 5l ealiiad L HSV-L b (S gl 51 o S g (slos .5 o3liusl J ol
.CJ’;)} s Sy Vero &YdejJﬁﬂblﬁj‘g

i} boois; 3 9150

b o sl C3, L HSVAL g ps 4 ea gl Vero Johe o3y g5, p 4k plonil (&S anlllas
bug S Sbodi) g 5 35 ploxil S8 pre 1Y 55= DMEM ks )3 ol YF s
YE S S ASE g0 Sl Jeolss 5 VTN sla o3, s gh Ol s s MTT Lo K sla b,
3 5 okl Sovien (5l fovie ey g U s 5 S gy Sl

bast

L HSV-L sps b Jghw TCIDS0 Ssgdl dasys 00 553 cpnd Cogr owspy i glacd,
LIRS Olge 4 fdiden 5 p S e O BB b ISl (g5 iy o b plonil oyl sy Sn
(b e 313 L (Jhs B O g 5,5 S gl b alie b0l 5 5 MTT (sl s,
Cils 3 gy (Kimar ol 5 s MTT Gla gy o in ol ks dalio o S5 G Jlsbine 5 Cute
Ar= /8 (p< v/ey)

i

JU SOl 5 Sy B g es g eslial BB S i e gl s 93 Kl 0L s
b s MTT iy, b aub

W gl Ol 5 HSV-1 sguuls cilals”

QNN iesls ol
W el fusls

Olpl = 01y - Dl 15T ol&ils Slighions 5 pske Aol i o 03, = J5S0 50 S5 PHD (g il -

Ol = Ol = oDkl 33T oK Slidos 5 psle dorly bt oS sl J S0 50 S35 PRD Y
;)b.l'_;)b,@;_ob«jﬁﬁf}l&AK.;.'«\J6_}\..«}_)1)amléd})‘bwﬁia}ﬁ)ml_&jJ‘:wﬁPhD—‘”

Ol Ol = Sl (K355 0o sS85 (S5 0aSils il 236 5 oled (31 05,5 Jslind - kit 56 PhD -

e Gais = DIl 2 0L - 0 Ul Cb ey 5 el e aene - 055 Q! Dliies S e sbl o wlides s PAD s i3 -0
VESFO-1 VOV

YA


https://bloodjournal.ir/article-1-1380-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

VFou )Lé_f Al AJL«J NA 092

>

S 3ROl Al e 0l Jbw L 0 K
Ui 5 (i 03 IS 4 63 0 S shr (5015
b a0 S0 slad b olei Ly Sl
P G 53 (9338 s st Sy S
Yo (=Y o Jssls Je 630 5 ) Y (eSS
S5 Al e S C(MTT) e s 55515 Jed (60 -0
S eslial (Ail o 0003 slad s b s S5 osle
(33 = Y = e 63 09T 2 o515 (sleSas
S bles e ad g5l T = 0355 =Y Jed 6= 0 5 Y
CMTT o3l s e oslizad ol 35 5 W Lol
Sead b Lol gladshe o8 L)l 4 5006
i Oles b sbells SOt gl sh a0 pad 55l 0
Al oo olodS s SUS s 0 Dl s ('-i)j )
s A2l e o sladsh s g L2815 ol oS
O L oy Sl L8 0l A 5 Ol5le s 3
V)58 0§ pSe3l il Jskos las Ol sen

Olass Sl Al 3550 sl slagsls 51 s 5l
S35 S g addllas 534S 558 0 ses HSV-L
SeS 85 5 oo Sl S e S slasss 5s Vero
o3ls QL& ;i o e S5 S VPS5 YA 5 YY L5 5 0
s 25 e S Ml s
L 5 sdalin 4l 5, (Cytopathic effect ¢« CPE) L s
dwloes oy, 9 x5 Reed & Muench s, 5l eslate
()38

Sl temlie (5 5) AS anlllas (pl 51 St
L s 53 5k Ol 5 5 MTT la iy (Soeen 5
25 HSV-1 w e JTVero Jyle os,

Ry, § ilee
SlLidms S e 55 0¥ o ol S 4l
ool i s 5 oKt la3T 01l 0 U Ol 3L

L;jlw 0l ) — ’
Sl A Ogore 5205 Slad e as Vero I es,
A sl (K25 ol S m 5 el (VeIO) s

ey

Sleslec L L5 s (25 55 Ol 2ils 055 0l
slaslel, Ll (o)l sloys Dosliss gla )
Sl A8 Rl S (Blee s e Sl
e mbasl s 35 Ol 5 0d0beds 3 bl
e 2bisl e e MTT 5 Lok, 5 el 51 iliss
ol Lad sl S 3 0ald ol 55 0oy 5 Lk
()3 55

S0 adles dadng Coons S s Sl e
oialasl o 5 Sl 503 Sad S 5 S oIk
Jds a0 OS5 5l ol &S |z 358 e slgniy MTT
213 e e Al el Lad b 555 1 o S
OLal) s Solar osla Ly sl a (sl i pd oslind
Al o S B g oo i 5B 8 ()l
(s Smal) (mals o s 2 (82 o Ol e
ot dn sl ek Mie 5 e Olsles sl
Lol g Loed g g ol bagalse j3 a8 CHIV (6l
MTT s, L Gl o 5L kil o 0500 Olejs
adaly 53 J G5 s s Sas p adlas (Y F)SL s
3Bl e Caenl gl LS L S 50l aES'L
S slul s sl Gl sl ) e Jul e 3 o
A e Gos S J S = s S
Ay o

o tolasl 5 dole 08 e SO L L s
Sl oS Sl AT s s b i
Laialeosl ol olel 5 0590 et 6lols _oliand 3150
SLid sl (ol il gla b 4l
5 e s 52 (I3 e a5l Sl iS5 S
oalS as ‘_5>.-;._.ﬂ;§_§)—\ 3,0 3525 Sl el
S G MTT o5 5l 5 Sead a0y slad sk
(O)3 15 (S O3y 3 S5 ol -ty sladl S
bz s b b S K5 & dlasl & s s, Y
Lo aalae s ol (Sao gl PH 5 (255 2 40 S
S Sl Ol S 3 s 53 o ol
()l ot o3 OLES Ll slad s

o ol de il p oS SOl 5 5l S5 s


https://bloodjournal.ir/article-1-1380-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

O‘)KA.A K] deLe) L-€"‘

Vero J}L« 03, GQJJLQQJJ)MTT

5 LAs CiS el 45 Sale a s Jola Y)Y
ol S ol a3 YV 55 Ol 5SSOI sl VA 1 s
Loodk S @ S sl «COY 10 5 TAY coyb,
(Wetzlar « oLJ0) Leica DM <y ol o sSs S
SLald,y by odd mol ng) mlbe g LD o)
Cgie A o3 )T HSVAL g s (Vo7 200 ™) il
Sl R See b el VY St 51 e s s
Sl At g Sale o ol 5 A5 e OPE ol
EDTA/ oz 5 L Lad sl 0l 5 ol
L 5 e azils  (Trypsin EDTA 0.20 % 1X Bioldea)
O sl g I Y UL e S 5ol L5 Y
UL 5 byl /o) 5 0l 5 o S, Y pll sk
58 550 oY gy o Jeol blse 51N
sladsw 5 (1 S5 & oy ol Glis L lad b
Do Ao 5 el Jaled Gl Sl 5 K5 e
(a8 Ky sl sk — sl S 510)] &5 1
e Sl s s S asle [V x(ad e JS slus
Loy sladshe do 5ol aslbws Jbo Sli coa
(el slad o slaas /= Jleoiy Ao )3)d 50 5 ol

A sl (03,0 5 05 (Slad s ¢ gazes) XV 00

IMTT (540l S —F
Y o s Ladsbw 5L 5 e «MTT s, s
o s e (MTT Sl plomil g el
PBS ) Clid il S dybous b s a5 3 5
MTT (O mg/mL)J sJsee Vo v pL Hlois 5 ol ol
oo 5 s L Sy a4 (PBS 5 et S
Sl oS sl am s YV gles o celu Sl Sk
T Salr s s sk OF 51 g i3 8 4 ST
4 (Dimethyl sulfoxide) DMSO \++ pL ,lucis 5 ol
Gles ;3 agds Yo U0 Gl a5 ol 6l Salr a
O1 S5l oy A3 8 55U 55 5 4850 31,5 la a3 YV
ey S 3 b oAl OV M s Ol s ol
o b Gl do s s B sl S i e
e /el Hlas o5 8 (605 e a5

bl paled s acilos Vov x (J S 05 S (65

Vs JLES s S Sl e ehd SOl A
! » s (Accession Cell No: IBRC C10001) .. sslazal
Dulbecco’s ) DMEM ¢ _iS b =s 3l Jsl o . iS
I\ 535 s p o (modified Eagle’s medium
(o 20 52l Voo pgimL 5 (Ol 4 S )(FBS)
Sl ;5 505 &S5 5 w2 Ve UL

A eslanul

s e slac Llé b Lo sl il 5551 =T
D ddenls iy Y ST s 4 Vero J
csby 5 COr /0 5318 sl s 3 YV 5L STl
S iS5l bad b 05 S 1hr S s (5,106
EDTA (o 5 10 /Y0 J o 5l e J o 5l
> S sl (Ethylene diamine tetraacetic acid)
s g s o La3T 51 GLSIY g s s s
Jsl) MOI= + ) L 5 a5 0 Jasl Cb Jle annia
CaSe e il YO SLds s (s s Vi) Vero
ol T e 4 5 A3 031740 (VL Jshe o515
A 35 3 e At (IS €Oy 5L S s
Cytopathic effect or cytopathogenic ) CPE 3 s
(I e s Sl LS b =AY 5 8 s (effect
5 sl Jsl oS (gl 48 ey S
SAs ag ws s Sl 3l ez B 5,V e
L cote o)ls I8 Olpe 4 s fdSal S (5503
G A eslanul O pg/mL S bl 4 4
Sy dald Ol ge 4 Lgs Vero Jslo ¢l Salr
S o Sl et s s IAS Gl el
Ay S 5 aalesl s e Sl ol o Sl
Lol b s)5e sy &3 5l s S Ve Saalx
Vero slad g & s s cdor Cole S5l S
As LSl e s 70 (sl S Lo 5 25 Sa Yoo
Reed b ol 5o 5 Al w4155, CPE 555 5

Al acwlee w9 25« Muench method

2l Ol gl ST -1


https://bloodjournal.ir/article-1-1380-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

V¥eo ‘)L@J. Al b)\.a.:d AA 092

>

sl Il el s ool ol oS S
L HSVAL s s 35 5 J sk 0ile i3 Ol e (o
Gladba 53 (0 ')k o LS slacos,
¥ les opl (F/9x) 2T TCIDS0/ML) S 25 s Vero
G e 3 HSVAL gy (S35 T (sl 4 o
Al pLSIMTT 5 5 Lol 5 sla o, L Bl
ol Olimr 5 0ml w2 la¥ 5l ey SOL 2
() lssed 5V K2)sls QLS 1 HSV-L s s b J sk
IS es,S & Coed Jsho 6l Olie MTT 55 55
slime sl V07T s s M (6ls 5 sk
Seoml v J S s ke gli 5 il
EQISPRESRXWIEI/AL 74 IS W NG NT-

M)‘ﬁ)b@d@@)ym

wsolel LJUT-0

Sl estial U tstudent 3 La jiolsl auslis 53 .ol
SS s awslas ¢l s 5 IBM SPSS Statistics YO S5le s
A esle 4_9J.19 &_‘:‘ le_:)bjzjbi &)J )‘ ‘°.9J§
B J:H._:T Laosls cExcel 5 Uajls gl Y Sy e
CE_.NLAQ_..UJ.{ (al_;..?); .x_i;_,fa._.dl;uuiz_.w
A a4 S L s p< o/00 dad se51 (g lsbias

< c
L;\Adl:.wa“; (C HSV-wJﬁ_, A.: Vero eb"n G\AJ}L‘ (g') Vero d‘ﬁ‘b Jg.:« ‘;‘53 d}l.w (J‘ Vo= (\ ~X)¢1L~53,}3 \e 2\ JSJ
'(HSVU"’}J:‘J -\.3Vero ab‘,n 6“;‘}.\.‘ @ Ji.z J.:‘J.: B d"l.a J,‘.’S ]| Jg.f-) .MTT ﬁ\.ﬂji B b‘j‘.ﬂ})

4 il by Jeol g 5s wy pg e slacd, L HSV-1 4 o341 Vero Do 6l o Hlas Sl il g ik ;s o.:él:.a:\ Jod>

MTT i,
" 4 - i 298 HSV-1 <3,
h h h " 0+ (ug/mL) J s S8 Vero ceolw
Hg/m o

QA/O + /Y Qf/f £ v/A qy/e £ 0/f qY/Y £ £/) q\/% £ %)Y qV/e £ +/\ ALY £V AN/ £ Y/ .
0/ + +/\Y Qv /A £ 7/4 A4/Q £ /¥ A/Y £ YV AM/A £ 0/F qv/\ £ /¥ AN £ 0/8 A8/\ 0/ ¥
QEAE YF ATOEV  AYE £V YAFEVE WA EVA QY EVA VEFEVE Q4 /4 A
QENVE T AVOEYY  AVYEYN VA ESF ST EYN ASFE A YHAZEN A4/ £0F \A
Q0/0 = +/\Y 478 VA FEIN £ V0 YA £ VIV Ya/Y £ 0/8 AY/8 £ /Y VE/Y £ VY AV/A £ \/A Y¥

st Mean £ SD



https://bloodjournal.ir/article-1-1380-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

O‘)KA.A K] deLe) L-€"‘

Vero J}L« 03, GQJJLQQJJ)MTT

@ il Sly ol gd 55 pwg gy it slacs, L HSV-1 4 o581 Vero Jghw sl i Hlone O pul 5 ids s Kl 1Y Jgu

MOl s Sy
- ¥ " i R 23S HSV-1 )
\e \e \e \e \e o J=8 JS Vero | celu &3,
pg/mL)
AMA £ NN A4/« £ 0/F AA/Y £ Y/ AV/A £ V/A A8/N £ 0/ AA/A £ /N af/f £ v/4 44/8 + +/4 .
A0/) £ +/+0 40/ £ Y/0 aAY/0 £ +/0 AN £ Y/¥ AN/ £ Y/Y aVv/y £ /¥ AO/A £V /Y AAN/Y £ Y/0 ¥
QF/A £ +/YY Qe /f £V AV/A £ Y/0 AV/Y £ 7/4 ISZAS-SZA RAZANE VAN YV/V £ O/A ay/y £ ¥/¥ A
Q¥/Y £ +/Y4 INZAN- A VAT AO/A £ O/ AY/V £ O/Y SYAS-A VA% INZAS- VA% VYV/# £ O/A Qe/e £ 4/9 A
AY/A £ N0 AT/ 2V/F AYINEY/Y AN £ FIA ONY £ ¥/4 ISZA-AVAN Yo/+ £ Y/A v/« £ V/A YY
# Mean + SD

el 0 Ol s 5050 53 5l Sle Gl ol £ (Kl g0 4 resls %

el YF 51 MTT 5 kOl 5 oy 4 HSV-1 o b (o501 51 s Vero glad o (sl Ol ¥ J gt

Y5 am oy gladghe deojs YF S am ok slad g Ao s )
p value IRy 2
MTT py; &) celu (PhOle 3 Py 4) colu
+ /0404 QV/A £ V/A av/) £ V/A Dok J s
<o/ VE/Y /Y ¥O/0 £ Y/A HSV-1
<o/ Y4/ + 0/8 OA/Y + ¥/4 Voo
< ey YVA £ VY AN $/A Vo
YIRS SEIN £V /0 AIA £ YY v
eaay SV/E £\ /Y A¥/N £ \/8 Vo
AN 40/0 £ +/\Y¥ QF/A £ /10 Vol

..x.;w)fMTTj}buLﬁjsuzj)auQ;LNTY)lmoJu)LSLAJ}lMM):jJ.,zuLalVero d}l‘wbuﬂjﬁjgﬂ;méum 3

Pl o 0313 QLIS Slae Sl £ S0l 5 5 SRalesl a6l Jares LSS LY el il

2 Ol s Ml (55003 5 sk J 28 05 8 40 e
by JpS o8 acnd Johe (li Oljee op 2t
Sl Cela YF 3 YAF (S Ly Ve s, 4
LT e by pe W Oljse cp 2eS 590 O ey oSC
035 O gl 5Ol 3w sl YY 370 S
S MTT 5 5 Lols 5 oy 55 e S S e
(Y’ J}J&-)Qwu\ ol 63l3 QL&J d)J&-

YY

ool s 4 Jolw i SSbe MTT 255 55
055 L s sdSeal a0ls 5 dgbo J 28 05 8 4 o
S el Y 5 UAY/Y sl ¢ s a9 J xS
Sl VT 5 S oo 53 e Ol S
Ol Olgme 4 Vero gladshe 5250 #V/F £ ol
O ds) s a3 k5o Syl dzs
Gl S5 sy 3 edal s el bl

VP sy bl sl e i hol



https://bloodjournal.ir/article-1-1380-fa.html

V¥eo )L@;. Al e)La..ﬁ: AA 092

<>

(&)

>

5 il

y =0.9074x + 6.182

y =1.3256x - 32.796

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

aeluw A
aclw ¥ R?=0.650
W RE=0.753 AN 6
"
¢ 5 Yo p = 0
Y = Ae
LW
-, i
A& / &
A A .
A€
VA
Ao q 40 Yoo Vo A Ao q 0
MTT ’ MTT
o ]
. y=4.7132x - 321.78 y =1.4753x - 58.409
aslo 1A axelw YF
" R2=0.892 e R2=0.790
e )} Yoo 6
Ao p =0.0 A / p = 0
[2a I /
= Q..
|_
NP ,
Y. v
Vo A Ao a Ao o - \o
MTT MTT
Ky c
y = 1.3895x - 42.249
Ol oo

R?=0.840
7

A y
A f
At —

ar

=
qe
AN
At 10 A av N L0 \es

MTT

B

]
O ey 5551 (Al . ilisee gla0be) b sbOly 5 (55l K, (MTT is, 55 b HSV-1 b o 0381 VERO Jok (6l O o 55 0V ,ls g
Lesls i colu 5o (o ola TF 51y 050l 531 (0 ool VA 5 g 0 50y 551 (7 Cplin A 51 by 0 0y 531 (0 sl ¥ 51 sy

sl s 05031 A 1SS Slrs Sl (Kl 550 4

Yy


https://bloodjournal.ir/article-1-1380-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

O‘)KA.A K] deLe) L-€"‘

Vero J}L« 03, GQJJLQQJJ)MTT

S A S MTT i, (VY O S i 1,5
DI o Sl 55 1 St Sl 51 SLOL: 5
o ¢S15 LRIBl AAAY Jla s )T gl asdllaa s
e Jsb s et sk 4 By pa sl edd sdalia
23 S et Lo g3 b sl 1B L S Db
airway ) ASM olsa slaly Glo o las slad sho
adaly ool A s (58 5 5 Olusl (smooth muscle
2 G35 A L ASM gladsl (55 ¢l e
D L5 V) oSS 5l e iy Sl s s 4
Al S gt ol 53 5 A el (I s 53 0 S50
(5)sls 0Lz il Ve B Y0)
b s b o S e T Y Jle addllas s
L;b\;c\l_.pb@ud:ﬁw;)l}ww 3550 55|
30 s s S Jb el 5 (Sien
ety Sy 5 Doyt oS s 4y i
S MTT sy copiizes o 55158 5 L .(V0)s S
P 0 ol Lol e 53 e 5 G
ploml Sl 5 oS au3m Do nlin 5 LSL e Ole s
OF) el ol sy ol Olsl s 3,08 s S
S ey Hpam s bdle gl aw)s
35 Ol SO Ole 51 b oy 50 4 HSVAL g s
Sl o A J Sl s sl 0 B S
IS e s S gl 53 B, 50 S
(Y 5V olds)s g 5IKT sz Vo7 e, b s, O
s AL BLl s 50l Gs anslie g
L aS A aculs 3, 95 L Vero glad b 5 HSV-1
o Salas 5 (Sian odel Cos 4 @S 4 4 g
G 90 Fiy Comslim 51 OLES 5 555 o0 odaline ool
o9 o6 el andlae sl JLOL 54 Coed MTT
6l Ol Iy OLES Vero glad shu (595 ) & HSV
clad e So 05l e MTT b3l s Jske ol
ool 5 5l HSV-L s s VL slacd, L Vero
D slabae

s

S ok i

v¥

6\.&4 dw;))\)}m})‘ aJﬂTWbbc’{L’b UALA‘JJ

L;AW%JJJML& Qﬁj‘ U:jj j)&ﬁ)‘)t&ﬁ

ol S jl;dl.&f? E) MTT 6&&_5) O 6)‘.3[.1&&
(P< /v P r=12/80)

il

ol 5 65l Ky 5 MTT gla is; andllas ool s
Sl HSV-L @ o3 JT Vero ol o3, gl paand Cogr
Syea Sglane glaile) 5o cadshe glac b, Lol
sdeal s ay glaal s S 515 alis 5 bl
Olay s cbale 4 atasly Oy 4 oS, oS sl QLIS
HSV-1 s o3, 31 Vero Jsho sli 2alS o Ll 5 0
s lin 5l ol @L:;A_i s S o sl 5 S
L RasG andllas 3550 iy 33 b gl Sy S
SMTT sl foss o (Smes Ol 5 Llos S Aol
05 $ddme IS i 4SS (e3> 5 Loe YU Sl 5
Sl s 5 3003 35 SOk 5 Jsene sl el S
=5 cdolad slom) oMSCis 05,0 slad b plubis 5o
03 Nt oled a3y iy B aw (el e Wad s
Sl L § S0 slad shu sl &g 00l
Ol e il 0l

&3 o SV MTT (B 5 sl 5 4
o=l L b e eslinad il 45 glacly 53 s gel 5l
dile ilite Jalse (30 S Ll 0 By ol s
3 Sy p Uy 5 Sl S LT 5 pH e
b Jo 25 5 & s pablae mls b 2alS 5«8 S
iz ol 3l aS Sl ol JaSIS MTT s 31 el
el 52 pslas duSles S Ll 4 Ol 5 e
S G UVA 25 5 ae 3 oS LadenST s 5o
A5 Sy aS s S o Ll s e 0L (g3
ONLEL e b e cilse glad sl glacys sue

Sl eslial oS 1S e Al | anl ol Sos sls andllas
A5l e Ol 5 (65l S, s MTT i 855
Hs 4t Jaw sle oLl s sl gl s,
MTT s Sl S ol 3 ShOL 5 L (5SS


https://bloodjournal.ir/article-1-1380-fa.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

VFou )Lé_f Al A)L«J NA 092

>

ila i § e

SLais 55 0 534S Slais s nl gl e

s 3o 3l Sl 0ds S <=L>.=;l Ol sl 0 Jlash Olela
sler 5 ol gy ol KbesT 0t Jlinl b Jle
ol 5 S8 colg Vero slad sl ¢l a8l

.ri)(: b

References:

Ghasemzadeh M, Hosseini E, Ahmadi M, Kamalizad
M, Amirizadeh N. Comparable osteogenic capacity of
mesenchymal stem or stromal cells derived from
human amnion membrane and bone marrow.
Cytotechnology 2018; 70(2): 729-39.

Hooshmand K, Asoodeh A. The influence of GL-9
peptide on A549 and human and animal blood cells.
Journal of Cellular and Molecular Research (lranian
Journal of Biology) 2017; 29(4): 463-73. [Article in
Farsi]

Ziyaeyan M, Alborzi A, Japoni A, Kadivar M,
Davarpanah MA, Pourabbas B, et al. Frequency of
acyclovir-resistant herpes simplex viruses isolated from
the general immunocompetent population and patients
with acquired immunodeficiency syndrome. Int J
Dermatol 2007; 46(12): 1263-6.

Strober W. Trypan blue exclusion test of cell viability.
Curr Protoc Immunol 2001 May;Appendix 3:Appendix
3B.

Goodwin CJ, Holt SJ, Downes S, Marshall NJ.
Microculture tetrazolium assays: a comparison between
two new tetrazolium salts, XTT and MTS. J Immunol
Methods 1995; 179(1): 95-103.

Hirst SJ, Barnes PJ, Twort CH. Quantifying
proliferation of cultured human and rabbit airway
smooth muscle cells in response to serum and platelet-
derived growth factor. Am J Respir Cell Mol Biol
1992; 7(6): 574-81.

Ghorbani-Anarkooli M, Dabirian S, Moladoust H,
Zendedel A, Bahadori MH. Comparison of MTT,
trypan blue, and clonogenic assay, to determine the
viability in human anaplastic thyroid cancer cell line.
Tehran Univ Med J 2019; 77(1): 26-32. [Article in
Farsi]

Bacon TH, Levin MJ, Leary JJ, Sarisky RT, Sutton D.
Herpes simplex virus resistance to acyclovir and
penciclovir after two decades of antiviral therapy. Clin
Microbiol Rev 2003; 16(1): 114-28.

Yo

RS, L ool A U S S e o5

o5 gt 03 45 88 et Ol o SO o
s L Ol e cVero Jgka os; 55 HSV-L 5 Shae
oo b o,S eyl dob ) ke 05 03 SO 5
e b 33 L s paland BB s S MTT

gl et |y el glad b Aoy o)l SLols 5 A,

10

11

12

13

14

15

16

Haggett P, Gunawardena K. Determination of
populationthresholds for settlement functions by the
Reed-Muench method. The Professional Geographer
1964; 16(4): 6-9.

Strober W. Trypan Blue Exclusion Test of Cell
Viability. Curr Protoc Immunol. 2015; 111: A3.B.1-
A3.B.3.

Gurr JR, Wang AS, Chen CH, Jan KY. Ultrafine
titanium dioxide particles in the absence of
photoactivation can induce oxidative damage to human
bronchial epithelial cells. Toxicology 2005; 213(1-2):
66-73.

Hosseini F, Sam MR, Jabbari N. Radiosensitivity of
radioresistant colorectal cancer cells after treatment
with docosahexaenoic acid and irradiation. Tehran
University Medical Journal 2014; 72(3): 139-46.
[Article in Farsi]

Bellamakondi PK, Godavarthi A, Ibrahim M, Kulkarni
S, Naik RM, Maradam S. In vitro cytotoxicity of
caralluma species by mtt and trypan blue dye

exclusion. Asian Journal of Pharmaceutical and
Clinical Research 2014; 7(2): 17-19.
Shokrgozar MA, Zali H, Rezaei Tavirani M,

Amanzadeh A. Comparison of MTT and Trypan blue
colorimetric methods for determining the cytotoxicity
of calprotectin on human stomach cancer cells under
laboratory conditions. Kowsar Med J 2007; 12(2): 127-
37. [Article in Farsi]

Heidari M, Ghazi-Khansari M, Khoshnoodi J, Shokri
F. Comparative measurement of in vitro T-2 toxin
cytotoxicity using three different cytotoxicity assays.
Toxicology Mechanisms and Methods 2003; 13(2):
153-7.

Fotakis G, Timbrell JA. In vitro cytotoxicity assays:
comparison of LDH, neutral red, MTT and protein
assay in hepatoma cell lines following exposure to
cadmium chloride. Toxicol Lett 2006; 160(2): 171-7.


https://bloodjournal.ir/article-1-1380-fa.html

Sci J Iran Blood Transfus Organ 2021,18 (1): 18-26

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

Original Article

Comparison of MTT and Trypan Blue methods in determining
the survival of Vero cell line in HSV-1 infection

Zamanian M., Noormohammadi Z.}, Akbarzadeh T.2, Bineshian F.},
Sharifi 2.4

IScience and Research Branch, Islamic Azad University, Tehran, Iran

2Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran

3Faculty of Medicine, Semnan University of Medical Sciences, Semnan, Iran

*Blood Transfusion Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran,
Iran

Abstract

Background and Obijectives

Evaluation of cell survival is important in cellular studies and the result is decisive for the
application of the test substance. Different methods are used to evaluate cell survival and the
correlation between methods is important. Here, Vero cell line was used to evaluate the effects
of HSV-1 virus on cell survival. Cell survival after HSV-1 infection using sensitive
colorimetric methods of 3-, 4-, 5-dimethylthiazole-2-yl, -2, 5-diphenyltetrazolium bromide
(MTT), and Trypan Blue on Vero cell line was examined.

Materials and Methods

A qualitative study was performed on Vero cell line infected with HSV-1 virus with
logarithmic dilutions10™ to 10°° dilutions and time intervals of 0, 4, 8, 18 and 24 hours and the
s in DMEM containing 2% Fetal bovine serum (FBS). Then cell viability by MTT and Trypan
tests was examined . The survival percentage was used to plot the survival curve of the assays.

Results

Different viral dilutions were used to determine the infectious dose of 50% (TCID50) of HSV-
lvirus with invert microscope. Acyclovir at a concentration of 50 mg/mL was compared as
drug control for MTT and Trypan Blue. The results of regression analysis showed cell
survival. Linear, positive and significant correlation was observed between the methods that
showed a correlation between MTT and Trypan Blue methods (p< 0.001, r = 0.9)

Conclusions
The results showed that both methods can be used to determine cell survival and the results of
MTT can be confirmed by Trypan Blue method.
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