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Cytotoxic effects of chlorhexidine on rat 1.929 fibroblast cell line
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#Abstract
Background: Recent studies has shown that toxic effects of chlorhexidine (CHL) is not
limited to bacteria but also noxious for a variety of cells including sperms,
polymorphonuclears, macrophages, epithelial cells, erythrocytes and gingival fibroblasts.
Objective: To evaluate cytotoxic effects of chlorhexidine on rat L929 fibroblast cell line and
also determining the safest and most effective dose of this agent.
Methods: 1929 fibroblast cell cultures supplemented with FBS were treated with 0.2, 0.12
and 0.009% of chlorhexidine concentrations for 30 seconds, 1 minute and 5 minutes. Then,
Media was removed and cells were washed with RPMI three times and were incubated in new
culture media with MTT for 4 hours. Since chlorhexidine cytotoxicity affects mitochondrial
dehydrogenase in viable cells, no MTT reduction and further formazan crystal formation
occurs. The optical density of the color changes was detected using ELISA reader.
Findings: CHL was cytotoxic at all concentrations and time intervals used in our study.
ANOVA showed a lack of any significant difference in toxic effects of chlorhexidine at
different concentrations and durations.
Conclusion: Regarding the cytotoxicity of CHL at concentrations and durations much less
than those in clinical application, conservative use of chlorhexidine is recommended. Also,
additional studies on CHL to determine a safe and effective dose and duration are suggested.
Keywords: Chlorhexidine, Fibroblast, Cytotoxicity, Gingiva

DSy #

iyl adon 5l L ok £lgil (6lps 5 0395 39050 (6 3Sb s s ;308 o JBT a8 03l L5 3] (cladalllas ¢ LWV
) S s 35 28 sl 3 i) S Jobor g SLo s by i

45 plo] 350 1929 03, (slacudlg b (53) 1 (0350, S gt | s solatons el ) 2 Bt
n/YL;L:bCA_Iél:'. L FBS d?b CuiS by 2 oo L929 L;me)ﬂgg)ﬁé gl alllas "ﬁl PR Libu:}s) 9 b"o
9 B CuiS b e i 0D 001> Cygloe 488> B g 4B ) gl Ve Gdedy SIS Aoy of4 0 g +/VY
Celu ¥ Gaody MTT K5 ol jon (gin S o )3 g 00 00l guliiaands (CaskS laoee) RPMI L 4550 duo bn ol
o) ol 81w e 415 536 o) 0155 Jghs JlyiS site 35000 w2 51 050 308 it it 2505 22553
Sl dndld Coleg )3 g S gl 2929 Ss0 5 il S 4 o s g MTT (slol 4y 06 5
A5 655 ojl I ELISA-reader bwg Sy &l yuss

Sl Sl alises glacylo; o edale )3 atpnwS §5 ) (45 ne ©olis ANOVA

lblizme 3,08 oLy 3,08 Slge 1 a8 oo 9 ELIE 3 (23S0l WS 3 255 | 3 (G 5 ol
D9 e ety el 9 30 Chl s gl liie Slalllas plol g (S IS

4] S g CaMligyusd (0 5018 1 0l S

298 (S pole oluiily (b5 0aSiily uSigdg p Hbobiwl *

o258 (S5 e oSls (Sibipilais el s
SYAY= YYDV SF 1l Sy (50 ¢ Subjphid 0aSutils o (Sib 3y pole oKl ¢yrg38 :aslSe yw ol
<Emahl: Dr s Vahabi@yahoo.com
Page (7)



)&@}@jb)yﬁé/jx%;“ﬁijé‘}‘

0555 gl ¥+ 3 el sl st Jl o
(edt SARST) ks 45 culy sSaly 51 S
ol JolS S Lo b o Jolos e o5 030> 1,8
i deo y3 a5l Ve (Gibco) FBS (Gibco)RPMI
il 3 2y Sy San Vo 5 (Sigmna) oot
5 4 odlawy ASY Ve v as (SigmMa) s bo gy ol
o=l as deg b id 4sSSl cel Ve Gtody aeuly
920 Aoy [V cbld )5 (Sl pniSe)ls oS
= dowlee b doys /0 g VY slacdale ol
I 0590 ke Gy SIS 51 5Ls 550
oo 5l cpd 5l (3,5 (35, pslatods b ang
5l oalawl & yeo yo 1y S0 eolaiwl RPMI cuis
Syl 3525 Jlansl > oy seas I Ly J S
oilajl aoes 36 g dlge cpl 298 SnS gt
2 i iSe,lS Galisee slacdale o bl D9
Lacusdlgymd b adds & g adds ) sl ¥ slaglo;
B cuiS b «jgle 1 8 Laal 00 @ jglxe
Py 386 (p SIS (3,8 LSl plSin Laome U 03
A )l gy Sl pyw )l lame |5 a3l
3y ka5 3y5me il Uy oS s Tag
Feyglome ploj b sppw 5l 9 48 Sl
RPMI bowg g )b dw jl dm g 2,8 b Sals
Sy S alsl LaSaly 4 culs b 6)lgd
e 4 MTT 5,705 plool MTT basss (¢ o]
B Jolore & yguods o 1Y Ve xS basro /)
s i 53 pyo 5 MTT Sl s 3 05 Sl
sbisSl v celo ¥ Jgbu 5 05 o] lacSals
@ el Jobanonl (205 BLIL e 8)5 1,8
oo slmysl 4 ol Jolonsl csloysh caes
0 scla oo Sl LS 5, s 505 b
S5y yuss ELISA-reader oK a2 a5 glasgS
ol )l wles cdlyd YL dae S 4 1) (g i

(Vital) 04 el 3D (8 i L;LD:J9.L: Sy 3929

D doddo #

Olyedn ad (gl (Jabe cople 4y angi |
by Sl Jggus @l glags)lon I (S
Ssboahyy GmliS pe g (Yl 5,5 )3 lasd
5 oty Jloil @l Jpa > o (SHLS6
3y9—0 S U8 bord sl g, jl ool
ao Lads B0l jlgass ), 5 ol any
9 ol cilige asly 3 (i o)l poga s
(v;?\)')yﬁua oalatwl )l

SS9 sld S hg Ay —od —LiA
i sl 8L ey a5 Lags cpis S0 )lS
S el ool i il (gL nadllas
atox jlLaJolo 5l (elol (gl cpam SIS
Jobw 5Log S e S 058)90 (o CogS ap po]
) Gl gyd g Sy il gy JL
e Jolus L cwMigyed el o s
Sl G A g L g st JUdg (LIS
o Bl bl clacidl g ad codlw bas > Lyl
atox I plord Jslos SpuS gt
Cponl LIy LMy b 59y (nim )18

(¥s)) ol

Elodl Jogasd Lads i lad 4ol 4 dagi by
aslllas 3)50 1S Sfglon L2)lee il Sl
2 O pgtaiody 3 (ol Sl S ), 8
slo cwdlgpod 59y (pam 5B S S gt
P as ploal (is0 1929 6 jl oais eoly cuis
Ol 4ugy = 2L 5l osle il (39 (s 90
ub)l?_c Jﬁ‘_\_s l_; u_Ja.Lc )l l_a ol d)lbbp
Do odlaiwl dgaze loj 4 9 (B Com

Pl yog, g dlge *

pole oKl ;3 WAF L, oy asdllas o)
3w ol a5 plol (o3 8 (S5
45 Lis—e LI2ONCBI 161063, (slacusdlyyud



q \\*A\;Lw(vr&);&)wUuw;jgduu,)sé‘:ﬂ}m&uu&w

Lwidlig b ((Jow Ols) Syl JBs —) yloged
OIS O jelme loj g CdlE bl 5

Y Wi s
O 455 /o
| P

| N PR

B e S8

Syl S8

oy ¥ EWSIYAL SERRVESI YRR

orsSa IS il

L)"', )]JL_S‘M usl‘uﬁ OBM-C 4.\.«0)-3 '/"c\ uLzLé ).)
& Caal ina oy a5 31 ol 35 e )8
ol 0 Aoy o[+ cdale d pyRe IS Caow
s (yhado ) cuto J 58 050l &y agl ¥
=5 i Sl glac ble 5l S ym )50 5
dog calisre sl Lo s (o) mixe BMS]

sl

PSS o g Cou

Y cdale Uy 5SS 6 3l ol adllae oyl
Gl a B0 9V /b ylojaw o Do)
Gl S Fgitons g0 LI29 03) (lacudgpud
3 ool M5 s las alie claadllae b a8
pis (Sl Lo ie 59y 3 00 plonil gloadllas
g Sloaly LS Ty Joyd /Y b 35 IS egw y3l dgng
@y Jto ) g 4y St alba 4 i Ll
G 3 b egw BT L ) JUb o) ool iS5
®) ol s 4315 35,18 Lol )

dw pb 3 Aoy VY cbale b cpayiSa IS
1929 63, clacMigyud gy asllas 550 oo
s sloably b 38lge 45 39 S giginm S50
VIl e 35lS Sl il ) b 15

Ty oliesd el sl o s 08 o
Sl awsls Jgloe cls

W Laglej g Lacbals 51 S0 jo il Jos
slnige s Lo (Sl VD 5 i) iy
Lncdl | St a5 e i 5 e J
S 09 slad Sees cto JpuS Cild 342
dor oy y ST g 09 Ete gl )3 s g
Ol Ard gl g 00y ]y L Jolw 3l
Sl csdigpd sol> Lok aly 5 Lad ol
ok slie L udo)ly jlid coodis )y laie
e J S D9y el Jobw 9395 o)
5 iite Lol )3 A gt 45 35 oladiges
e 53 LnCdlgysd 45 39 ncSaly Joli
Wl J8 0 35S L jglome gy S

ol e S ol ol ool 1 13
V050 N slalojg pLadys o slac bale L,
YL S gt cled, A plosl 4 ids
el ptalsjl 13 @yl lej (i SIS
a5 D g ) /b glanloj g sl Lials
oo IS el 1y Jols gl 1 osliz
b ol ead syl K, (optic density)
Sy Gls samdjlis =55 dae 45 glaigSa
o1 o Jsbo 2

slaclile 5 Lagle) oy gl () Cax
0903l 3 Cndig b g9y i S S il
Jol g5— sltas L, (scheffe) ANOVA (¢l
b oolital +/+\ 3] jzaS

:l a8l *

o XINY) a3 lS alllne 350 clacdle ples
530 5 48> ) Al Yo ploj s )3 (1o)d ¢/ 49y
g il ShnS ggiow 15l acwdlg b <9y
S3eaine sylol 155 31 iliso (glacdale e coglis
(Vorlod ylage3) 355



)@)@}L}yﬁ)/]du\f‘ﬁh}fw}:w@‘j\

aS ool daa piomen s oolaiiol (b eolatwl
03L&l jgy ;0 dxdd Wix pi S, g bl
)90 Dyga et Ry Cdedn (B o g 295
ul_n) &9_9.919 ).) 9 4_;..9; )l)_9 o)_njs) o.)u:_wl
DS oyl S slacsl b wles jo (5,5 SYsb
AL Jgone 28 4 s (65 SV (slaglo; |
A edliw!

A Dy Slos a S (e3)ls0 jd a8 5, LS
L g o 50 Mo codd ol Jlsd JLls ]
ad o grSer> Ly ol jlam Aol
L aslllan ol ggamme jo bl 4 il o )0 ok
P o Sl i Sggie a4 sy
odle su».Jl_’ J).g)l_f )‘ )_:u,ul_’ U.:l_au_b.l.c
P ULM_:l LSLhLwa )JLMJ 9 l_m,_w)/l;g)ﬁs &9y
olei oo dloidy (b 28 4 S5 sl

Pl #

P pepd (Sdppele ol dwgh slyed
S8 Sy abobl opl slbanie el
D9 0

: &' o
1. Newman MG, Takei HH, Carranza FA.
Carranza's clinical periodontology. 9th ed.
W.B. Saunders Co; 2002. chap 1,2,26,
38,49,666
2. Poggi P, Rodriguez Y, Baena R, Rizzo S,
Rota MT. Mouth rinses with alcohol:
Cytotoxic effects on human gingival
fibroblasts in vitro. J Periodontol 2003;
74(5): 623-9
3. Mariotti AJ, Rumpf DA. Chlorhexidine -
induced changes to human gingival
fibroblasts collagen and non collagen protein

in ViVO LJ)?_AQA_’ 4‘5 wa: L;l.ub 9 ]).»?.LQ daxlllao ).)
4 o)y Y i 3Se S g 13U wai pll
0ad asuie lad blsw g 035 pae 5 (69)

M) el

Ao 2 )3 j duopd o[ cllE b SIS
1929 03, slac Mg b (gl dalllas 3)50 olo;
dalllas > clale pl 5l oolainl gy oS gigiuw yog0
o el aaly plice aos 35 Sanlo o ol
golod clnc Ll ) ey s b 4l
wlllas ol ol 3o aS ol eolatwl Ao yde/+ 4 Y
o Sl ol 33 g9y doyd [0 00 (p SIS
O SIS S (g 0398 pody cudS Sl ol g s
Y oo @as (b ajyglbre ghad jl dsy duopd o/ 0¥
Mg cuiS y Bl 55,
LLod I 0000 350,k dtu S5 ol adllas 5
S ste Sl (0, e o o Ul
o=l oo gl ol 0ad (b)) g b
bl 4 dtly & MTT (g0l S, 51 Jolo 4z
A odlaiwl canl b S gise (slags 3l bwg S5,
Sy J—e bty jl ol e plw
sl Gl b g ogignl woly sl pley (el

\\)s . .
M) ol 5 ool

72 92y pis | Gliebl 5 Salilie Jolge Sl

s adllan 3)90 03l It SeuS g Jolo w55
Ol B g )95y olims Coeal I cpy a8
saiedsy g 1 plogl oyl MelS gl > adllas
oslizal Jobo €S L 5| sS85 35
Sl Hlcde 4 ks Jobo S ye 45,0 b s
& 3 S5 yslateny Jsbo sl Jto 53 lse an 03
=t Ml 28 48 L Jolo caslio oo (9,4]
Jo s Slole bawg (p SIS (08 33, W
ol 9 ol o Slalo b g el L mlo o 33
Slgs il eSS placclle | Oldlas plo g adllas



N \\"/\'\;LﬁL(iY&):&)\a)b.icrﬁéj\idbc&uﬁéiﬁr}be@bd&dqu

Germishuys PJ. In vitro cytotoxicity of
chlorhexidine gluconate, benzydamine-hcl
and povidine iodine mouth rinses in human
gingival fibroblasts. SAD J 2001; 56(10):
455-60

8. Goldschmidt P, Cogen R, Taubman S.
Cytopathologic effects of chlorhexidine on
human cells. J Periodon Res 1997; 48(4): 212-6
9. Kenny E, Saxe R, Bowles R. Effects of
chlorhexidine on human polymorphonuclear
leukocytes. Arch Oral Biol 1972; 17: 633

10. Pucher JJ, Daniel JC. The effect of
chlorhexidine  digluconate on  human
fibroblasts in vitro. J Periodontol 1993; 62:
526-32

11. Flotra L, Gjermo P, Rolla G, Waerlaug J.
Side effects of chlorhexidine mouthwashes.
Scand J Dent Res 1971; 79: 119-25

production. J Periodontol 1999; 70(12):
1443-8

4. Alleyn CD, O’neal RB, Strong SL,
Scheidt MJ, Vandyke TE, Mephersen JC.
The effect of chlorhexidine treatment of root
surfaces on the attachment of human
gingival fibroblasts in vitro. J Periodontol
1991; 62: 434-8

5. Bonacorsi C, Raddi MSG, Carlos IZ.
Cytotoxicity of chlorhexidine digluconate to
murine macrophages and its effect on
hydrogen peroxide and nitric oxide
induction. Braz J Med Biol Res 2004; 37(2):
207-12

6. Fernandez R, Vetvicka V, Raten B.
Methods in cellular immunology. 2 nd ed.
New York, Washington DC: 55-6

7. Wilken R, Botha SJ, Griber A,



