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删 ：To evaluate the irritafive potential ofthiee 

dental bleaching agents (hydrogen oxide， 
carbo~l，and es,r~tinJde perordde)． M砌 - 

0Ds：Inmts，Evansblue(2．5％ ，l mL·L ) 
was injected iv and later each test solution was 

injected intradermally on the back． After the 
concentration ofthe dve in the stained skin a啷  

w'a8 determined bY spectrophotometric analysis． 

REsI肌  ： All the dental bleaching agents 

阻used irK∞目蛸e of vascular permeability and the 

hatensity varied with the time． 00  ̂- 

团-oN：Dental bleach agentshad 8great potential 

for init~ g soft tissues． 

Since the home technique for whitening 

living teeth wa8 describedt“．a wide variety of 

solutiom has been introduced L2,3J． Home  dental 

bIeaI agents differed from conventional 

b1e吕dling agents in theirmode of apphcation as 

well as the chemical agent used ， ． rhe 

0I 1a1 technique consist of stir-application of a 

product based on eal~tnlJde perexide (10％ to 

15％)or hydrogen peroxide (1％ to 10％)， 
whichw88 keptin contactwith theteeth by nM目ns 

ofa plastic or acrylicfesinme ldfor2—8 h daily 

for 4—6 wk． Ihe polymer carboxy~lymetby． 
1ene (earbopo1) is a constituent of 80me  
eo~ n31al products with a carbamide peroxide 

base． C_~bopol acts as a thickener， aiding 

adherence tothe tiasuesL ’ ． 

The effectiveness ofde ntal bleaching agents 

is well establishedL 
． However，the effects of 

tlIe8 preducts on the soft tissues and teeth ale 
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notwell understood，noraletheir systenfic effects 

when utilizedfor pmlanged periodsL4一 ． 

Th e acid nahll~ of carbamide perexide PAth 

cau8e undesirable transitory effects in $olne 

patients such as soft tissue irritation， gastric 

irritation．and 8orethroats．in addition to ahe~_ng 

the normal n~uth flora，calms hypertrophy of 

the 1in J81 papillae， and even possibly 

mtentializing the carcinogenic effect of 8∞ e 

s1lb砒翘x宅BL0， ． Th ese effects occurred because 

ofthe peroxideioncomingintodose contactwith 

the alveolar inucosa and the possibility of the 

patient ingesting the materia1． Be阻use ofthese 

side effects，the effects ofhome  dental bleaching 

agents after prolonged or excessive use． 

unsupervised by the professianal dentist． ale 
called into question． rhe objective of present 
stuay was to evaluate the irritative potential of 

substances used as home  dental bleaching agents． 

M ATERÎ I S AND d̂咽．I1II(加ls 

Rats Ninety Wistar rats (苦，wei出 ng 
200—250 g)w∞ used． 

V stainexlMatimlte曲岫 1he vi 
stain exudation technique that characterized the 

irK∞目i8e of vascular permeability induced by 
~rtsin so~t

，^'

ances w髂 camed out∞o0IdiIIg to 

the metho4~L ． Rats anesthetized by jnIlaling 
ethyl ether，were injected iv tIlro岫 the dorsal 
penile veinwith a 2．5％ solution ofEvans blue． 

1．0 mL·妇～． AfIer depilation and antisepsis 
of the back．0．1 mL of eachtest solution(1O％ 

hy出唧舯 par~dde，10％ carbamide peroxide 
th orwithout l％ carbopo1)Ⅷ iniected id on 

the back at different sites ． As 8 contro1． 

O．1 mL of 8aline was injected． A system of 
rotation of application sites was used au~_ng 

inoculation of the solutions． After 0．5，1．5． 

3，6， and 24 h， the rats were killed by 
exsangulnation，their dorsal skin was excised， 

and the sites 8ImwiI a halo of blue edema re 

cut out． 田le pieces of skin Ie reduced to 

fragments， immersed in 5 mL concentrated 
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fom~amide．and maintained at ambient ternpera_ 

ture8(25℃)for 48 h to extract the dye． The 
resulting solutions were mtered tllIo1l ass 

woo1． 1he concentration of dye was determined 

by spectmphotometrlc analysis at ： 620 nn2． 

For comtmmtivepurpose onegroup ofanimalswas 

iniected with 0．05 mL of each test solution and 
the rats were sacrificed after 3 h． 

Statlslieal amalysis Staffstic8l al1a】 s of 

the datawas performed byANOVA． Significant 

data weIe submitted to Duncan’s test． Student’s 

t-testwas usedto compare 2independentITleatlS． 

The 5％ significance limit was used． 

RESUI 

All the solutions caused in~ ases in 

exudation of Evans blue stain． The intensity 

varied according to the solution injected，and 
withthe time foilowing the injection． Solutions 
0f 1O％ hydlDgen peroxide and 10 ％ ca．rbalnide 

peroxide without c D0l induced greater 

exudations during the first hour after ecfion， 

reaching a D￡ effect at 3 h． 11le exudation 

induced by the 10 ％ ea~bamide peroxide 

together with c￡II1 p0l，tll01lgI1 less intense during 
the first hour． reached a peak of the sanle 

intensity(Fig1)． 
Smaller volumes (O．05 mL) of the 

respective solutions sti11 c8=lJsed irK ease8 in 

exudation 3 h following injection，eomparea to 
the control and to 1％ carbo~ 1． The幽  ， 

1． D le田‘|霉e after Iqjeetiom 【0．1 正 )0f 

(0)；棚rb呷d (A)；10％ dr嘴 p 旺Ide ●)；10％ 

∞rb tmoxl~ with 1％ 棚rb叩d 【▲ ) without 

伪rb叩d (●)pf吲加 咖蛆 Evans blue 2s 瞎· _。． 
^=8—13I恤 ． ±=． 0．05．冒em tlt~ ． 

。P <0．●l5 ∞rb呷d and。口酬 ． 

the intensity of effect ofthese agents oN vascular 

pemae~ ility appeared to be relatedto the volume 

administered( lb 1)． 

Tab1． A岫 皿 0f ayeleI由堵ed(1ag)afterId ∞如瞄 0f 

0．1" 0．05血 0f∞rb叩d (C)；10％ dr嘻∞ pc 

(阳 ji 10喁 由埘 peD口】d啦 with1％ 伪rbq c眦 j 

and 棚rb呷d{K )． ± ． 【̂ l_mmaher 0fI恤 - 
>0．05． 《0．05 s 0．1卫_L 

PH 

Pc 

Pcc 

C 

26．8±4．0(11) 

25．5±4．2(u) 

25．8±3．5 02) 

3 2±1．9(8) 

12．5±4．1(8) 

13．o±4．5(8) 

11．5±4．o(8) 

1 9±0．9(8)‘ 

D璐CUS圈0N 
Home dental bleachiI垠 agents，also known 

as“Njgll laId vjta1 Bleaching”，are widely 
used， mainly bec．aus~ of their ease of 

application， low coat， and hlsh sure88 rate． 

These agents． consisting mainly of cad加 jde 

peroxide and carbopo1． are water soluble and 

unstable，dissociating into by
．drogen peroxide and 

uIea upDn彤 0吕lu工e to s￡Iliva【9。
． 

There are few published studies on the 

effects of the constituents of home bleaching 

agents on the tissues，and even these are highly 

c0IItr0veIsia1． On the other hand， there are 

jnnumerable rda0n8 of the effects of hydrogen 

peroxide on the tissues． These effects include 

gingival inflammation and lesions of the muoolls 

membranes，in addition to da to periodontal 

tissues，dental pulp，putp em ，and re 

edema of the tongue． Moreover． there are 

indications that chronic use of hydrogen peroxide 

． may alter the normal mouth flora and 

consequently cause hypertrophy of the lin Ial 

papillae and infection of the mouth by 

opportunistic microorganismsL 

According to sonl~ studies． the 10 ％ 

Cal~ llide penrdde solution．which is equivalent 

t0 3 ％ of the (3O ％ 一35 ％ )solution of 
hydl'og~n pemxide usedj玎the conventional dental 

bleaching technique，is effective and apparently 

safe． }b 】】effects OCL'tlg only in conditions 

w}m the applicationtime and dosage of peroxide 

used in the home bleaching technique are 

exceededL ． There are reports that the toxlcity 

矗 、 孽l|．I。吉  o_c3oE《 
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and mutngonicity of hydrogen peroxide is d 

rehted，and that the concentration used in the 

home bleaching technique is not st~ eiently 

strong to damage soft tissuesL ． 

However， other studies have indieated a 

concern with the ll8e of dental bleach／ng agents． 

which call c ll8e sensitivity oftheteeth．gingival 

irritation，soft tissuelesions，and eytotoxieity，in 

addition to potentiahzing the eftect of s0n1e 
carcmogem Elf—l 

．  

一  

nIe results of the present investigation 

demonstrated that 10 ％ earbamide peroxide． 

as~ciated or not with earbopol， caused ~h-3t 

increase in exudation of Evans blue stain， 

indicating an irritative effect on the living 

tissues． Ⅱds effect intemified with greater 

volumes of solution injected． Additionally，it 
wa8 observed that eal~amide permdde with 

carbopol initially retarded exudation of the 8rain 

c0nⅡ to carhamide peroxide without 

cad~po1． This is in accordance with the 

observations j that~lutiom that liho mte oxygen 

rapidly(ie，without carhopo1)flee a~xirmtm 
amount of oxygen in less than 1 h． while 

solutiom that liberate 0](y n skrccly(ie，with 

earbopo1)rfK[1lil~2—3 h for total llho~-ation of 
the oxygen． ，nIerefom． the participation of 

H，O2 hydrogen peroxide in the local irritative 

process ofthese agentsis suggested． 

These data are in accordance with the 

studies of Cage a／L ． who nla~e local 

applications of10 ％ c日 de peroxide or 3％ 

hydrogen peroxidetothe singiva ofdogsfor 8 h， 

and observedthat both products causedlesions of 

the soft tissues． Th印 吕1 冀ested that the toxic 

effect of the bleaching agents wa8 probably 

e~sed by the I-hO2 component ofthe earbamide 
peroxide，and~orits plodllc协． 

Considering that the effect of home dental 

bleaching agents hogan after 2—3 wk of useL ． 

that the treal~qelR period n 9．hl valT 

considerablyL ，andthatthe ap 0n ofhome 

dental b】 dling agents was effected by the 

individ~ ． It wa8 possible that tlnkno~Tl 

quantities of these agents Phl be used and 
ingested during  the procedure， of" even 

accidentally consunl~ by children． nIer妇 ． 

the results ofthis study suggest that the ll8e of 

home dental bleaching agents be rigorously 

monitored． Their ll8e without due caution rrmy 

create conditions inwhich the bleaching agents， 

in close contact wjtll living tissues．rtmy CallSe 

the appearance oflesiom ． 
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