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Effcets of Improved Chlorhexidine Mouthwash on Synergy,
Antiplague Activity, Substantivity, Specificity for
Mutans Streptococci, and Taste Preference

Rossarin Somprasong,’ Patimaporn Pungehanchaikul * and Somkiat Luengpailin®

> Master of Science student, Department of Pavdiatye Dennstrs, Fuenin of dentisiry. Ko Roen Universtty,

Khon Kaen 40002, Thavlemi,

¥ Department of Poediotric Dentotry, Foculn wf dewtistin. Khoa Kaen Universin. Khwo Kawss 0002 Thavlamd
Asst #rof Department of Orad biology, Focsiny of Deniistry, Khon Aven Lasoeratsy Kivan Keenr 3062, Thavland

Introduction and Objective

Antiseptic mouthwash containing chlorhexidine (CHX) is the gold standard for anti-
plaguc and anti-gingivitis ' 13 15 commonly prescnbed to femporanly sustam healthy oral
hygiene, for gmicms who are susceptible for systemic ipfection ey those undergoing
chemotherapy” This is due 10 its properties in controlling dental-plague formation by affecting
on caripgenic bacteria. However. it has buter taste thercfore lowening patient’s compliance.
especially in peediatnc patients. Retention time 38 cruaial in order 1o prolong therapeutic
activities for a period of time after & 30 second nnsing. Our study wms o formulate a CHX
mouthwash, which remains highly effectin ¢ in anti-bactenal but its taste 1s improved.

Methods

Analyscs for antibacterial and anti-adbesion activinics of mouthwashes against biofilms
were determined by SYTO'%propidium todide dual fluorescent staming and plate count
technique. Antibacterial activity of three mouthwashes was determined at 0, 2, 4,8 and 12 hours
after treatment ip companison with untreated control.  Visual analogue scale was exploited 1o
compare taste prefersnce between vriginal and 2 modified mouthwashes in 56 volunteers,

Results

The ratio of live:dead micro-organisms end numbers of bacteria of three mouthwash-
treated groups are statistically significant decreased when compared antibactenal and ant-
adhesion actvitics with untreated control group {(p»0.05). However. there 18 no statishically
significant difference when compared smongst all the treated groups (p<0.05). There 15 ™
statistcally different of the visua! analogue scale of taste preference of the onginal and 2 moditied
mouthwash (p>0.05),

Conclusion

The result denived from bioflims models. mimicking oral condition, suggests that the
onginal and 2 modified mouthwashes are not different in both anti-plague activity and in taste
preference, but the modified formula contamed lower chlorhexidine contentration as compared
to the original mouthwash. Funther chimeal trials should be conducted 1o detenmime the
effectivencss in reducing dental plaque and side effects of the modified mouthwashes

Keywords: chlorhexidine mouthwash, kive dead celi rano. anti-plaque achvity, laste preference
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ABSTRACT

Objective: To compare efficiency of modified and criginal chlorhexidine 1CHX}
mouthwashes on the antibacterial activity against biofiims and specificity for mutans streprococe.
Methods: Analysis of synergistic effect berween CHX and ZnC I» on the inhibition of S murans was
carried out by broth dilution method.  Antibacterial activity of mouthwashes against biotilms was
determined by SYTO9 propidium iodide dual fluorescent staining and plate count teckrique. Daw
were analyzed using One-way ANOVA.  Results:  Both modificd 0.2% and 0080, CHX
mouthwashes significantly reduced live dead ratio in treated biofilms ( » = 0.005} compured W negative
controd (deionized water). The ratio was lower than that before rinse for at least 4 h. Specitic eifect for
mutans streplococed was insignificantly decreased in modified mouthwashes compared to the eriginal
formula.  Discussion:  The 0.08% CHX mouthwash modified in this study for beter mste would
promote patient compliance while keeping the eriginal high ctficiency.
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ARy
v 0 b d

Negative control = DDW = NQUAIUAN/ Hnaulsieninie

v v
Original MW = 0 = ihenuthngasauau

i
0.12% MW = M1 = thenhuihngasdsuiye |

i
0.08% MW = M2 = 1henfmihingasdsuilye 2

v b4

Total bacteria = total aerobic and facultative = L‘?IEIﬂf]mL'E]Iiﬁmmzuﬂﬁﬁmﬁﬂﬁﬂ‘HMﬂ

dly ' < o
Total streptococci = 1¥enqumail Inanenlavimun

¥

! " a =] o
Mutans streptococci = i¥onquilunud maiy Innen lnanun

1. Nansi nlszaniamveshenthuhnnaesidndmulunstiuduseliluleTda
1.1 wamiﬁm-.mJszﬁw%mwvmmmﬁmﬂmlumsr‘fut‘faﬁa’lu‘luia?wlﬁuinﬁ%n*nsé’auﬁ

3 [ aaa y ¢
iwaduaz InUfnsenvigessmdiun

LLL  a19@1 30 3w deyaiimsnszoehin@idaldadnhilfwisuwmsn

Ranks
TYPE N Mean Rank
RATIO negative control 9 28.22
original MW 8 13.50
0.12% MW 9 13.89
0.08% MW 9 15.89
Total 35
Test Statistics*?
RATIO
Chi-Square 12.330
df 3
Asymp. Sig. .006

a. Kruskal Wallis Test
b. Grouping Variable: TYPE

HONUAMMUANAIIINADA Kruskal-Wallis test, p=0.006

v i d
YnhwuSouiivusiegann1s19a13ngauazat mean rank 718910 kruskal wallis test Tnoldgasdeluii

Za/k(k-1)= Z0.05/4(4-1) =Ly u0a15 ~ 173

AU mean rank l R, - &'

AuAINgAINgns Zapgeryy| NOINHD{(1/nu)+(1/mv)}

12

Ri-Rj 2 AINANINGAT = TA1UUANAI

- v

Ri-Rj < i1IngaIngas = hillmmuandrseduiiiodfynaada
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= (Y [ daaa ' a ' a
ﬂ'liNllﬁﬂ\iﬂ"ﬁlﬂ?ﬂﬂl'ﬂﬂ‘ljﬂﬂi'Iﬁ'J'NL‘]fﬁﬁn‘ﬁ?ﬂﬂ@!“ﬁﬁﬁﬁ]ﬂ&ﬂuiWﬂﬂ ™ 1307 30 IUN

i Ri-Rj MINgANINGAS waaqy
DDW-O 28.22-13.50=14.72 1.73*V(35*36)12*(1/9+ | DDW # 0
1/8 )= 8.614
DDW-M1 28.22-13.89=14.33 1.73*\(35%36)/12*(1/9 + | DDW # M1
1/9)= 8.863
DDW-M2 28.22-15.89=12.33 8.863 DDW # M2
0-M1 13.89-13.50=0.39 8.614 0 =Ml
0-M2 15.89-13.50=2.39 8.614 0=M2
MI1-M2 15.89-13.89=2 8.863 M1=M2

a ao ) dadama s e ' ' o
a3y o e 30 TunfisasdusadniiFiadeisadais u lu Telduvesnguaruguuininien
b4 14 b
thuhaisaaiinedaiiodifey ushnhuthasawriiaiinuuandedie hifiisdwyneada
Kruskal-Wallis test, p= 0.006

112 ¥l 2 deyaiimisnszoehind

Ranks
TYPE N Mean Rank
RATIO negative control 8 26.13
original MW 8 7.88
0.12% MW 8 17.13
0.08% MW 8 14.88
Total 32
Test Statistics?
RATIO
Chi-Square 15.460
df 3
Asymp. Sig. .001

a. Kruskal Wallis Test
b. Grouping Variable: TYPE

= o 1 dada d ' o
ﬂﬁNllﬁﬂ\iﬂ"ﬁﬂﬁU‘UWIU'UBﬂi'lﬁ’.ml‘]!a?Ill‘lﬂﬂﬂ?)l‘ﬁﬁﬂﬂwlﬂlﬁ'lﬂﬂ o a2 ¥ Tue

ij Ri-Rj MINgANINgA3 waargy
DDW-0 ~ 26.13-7.88=18.25 173*\88%025-8.114 | DDW #0
DDW-M1 26.13-17.13=9 8.114 DDW # M1
DDW-M2 26.13-14.88=11.25 8.114 DDW # M2
0-Ml 17.13-7.88=9.25 8.114 0 #M1
0-M2 14.88-7.88=7 8.114 0=M2
M1-M2 17.13-14.88=2.25 8.114 M1=M2
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o

a3l s a1 2 M luamdeihmsnageunuinquaiuguiisasiduadniFndewadaiolu

=D

v v 14
TuTeMauvesnguarunuuininiofuthnisawaiaedeifud vy waznuinhotulingas
¥ b4 ¥
Ysuilgae 2 idasrdmtinnainhodmihngasaauduedeiiiodfynieadadndae Kruskal-Wallis test,

p=10.001

113 e 4 doyanszoend uadinamumsusuudaznguunnaiaiv

ANOVA
RATIO
Sum of
Squares df Mean Square F Sig.
Between (Combined) 37.590 3 12.530 29.080 .000
Groups Linear Term  Contrast 16.167 1 16.167 37.522 .000
Deviatiag 21.423 2 10712 | 24.859 .000
Within Groups 13.788 32 431
Total 51.379 35
Multiple Comparisons
Dependent Variable: RATIO
Tamhane
Mean
Difference 95% Confidence Interval
I) TYPE (J) TYPE (I-J) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW 2.55506*| .366353 .000 1.31819 3.79192
0.12% MW 2.35620*( .375389 .001 1.11798 3.59443
0.08% MW 2.06427*| .415624 .002 .77686 3.35169
original MW negative control -2.55506*| .366353 .000 -3.79192 -1.31819
0.12% MW -.19885 | .136969 .669 -.61682 .21912
0.08% MW -.49078 | .224916 .282 -1.22284 .24127
0.12% MW negative control -2.35620*%| .375389 .001 -3.59443 -1.11798
original MW .19885 | .136969 .669 -.21912 .61682
0.08% MW -.29193 | .239352 .816 -1.04116 .45729
0.08% MW negative control -2.06427*| .415624 .002 -3.35169 -.77686
original MW .49078 | .224916 .282 -.24127 1.22284
0.12% MW .29193 | .239352 .816 -.45729 1.04116

*. The mean difference is significant at the .05 level.

sadaaa '

ayl w4 HrlwamdsmsnareunuhdandnusadnizianesadniolululeNauvengy

i b4 v v
agunaninhedmhmismusiaedniitedify udiofuhniemusiaianuuandieedi

[

Liliisddaneada One-way ANOVA with Post hoc comparison (Tamhane), p=0.001

7]

-
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.14 ¥2\usi 8 Yeyanszwund ualinnuudsisiuumasngamanaany
ANOVA
RATIO
Sum of
Squares df Mean Square F Sig.
Between (Combined) 62.817 3 20.939 11.480 .000
Groups Linear Term  Contrast 27.404 1 27.404 15.025 .000
Bigton 35.413 ) 17.706 9.708 .001
Within Groups 58.366 32 1.824
Total 121.183 35
Multiple Comparisons
Dependent Variable: RATIO
Tamhane
Mean
Difference 95% Confidence Interval

(I) TYPE (J) TYPE (I-]) Std. Error Sig. Lower Bound | Upper Bound
negative control  original MW 3.34000*%| .759254 .005 .94552 5.73448

0.12% MW 2.95701*%| .751484 .013 .57307 5.34095

0.08% MW 2.72890*| .769660 .023 .31875 5.13905
original MW negative control -3.34000*%| .759254 .005 -5.73448 -.94552

0.12% MW -.38299 .467188 .964 -1.78425 1.01826

0.08% MW -.61110 .495897 .801 -2.09873 .87652
0.12% MW negative control -2.95701%| .751484 .013 -5.34095 -.57307

original MW .38299 .467188 .964 -1.01826 1.78425

0.08% MW -.22811 .483917 .998 -1.68175 1.22553
0.08% MW negative control -2.72890*| .769660 .023 -5.13905 -.31875

original MW .61110 .495897 .801 -.87652 2.09873

0.12% MW .22811 .483917 .998 -1.22553 1.68175

*. The mean difference is significant at the .05 level.

daaaa

a7l w8 W lumdimsnaaeunygas g NIFING

\1ﬂflﬁ’uﬁ1ﬁm"ﬂ1aﬁaﬁ One-way ANOVA with Post hoc comparison (Tamhane), p=0.001

aaanivluluTeNduvesngu

v ¥ 4 ¥
auguunnninhetuhniimusiiaednited iy umbhoduhaiemusiaiinnuandedn
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115 %3luedi 12 deyaiimsnszarehind

Ranks
TYPE N Mean Rank
RATIO negative control 9 28.44
original MW 9 14.56
0.12% MW 9 12.11
0.08% MW 9 18.89
Total 36
Test Statistics®?
RATIO
Chi-Square 12.602
df 3
Asymp. Sig. .006

a. Kruskal Wallis Test
b. Grouping Variable: TYPE

a @ [ Jaaa ' g ' o
ﬂ’li'Nu’dﬂﬂﬂﬁllri.UUL'YIU‘IJB?]S'lff’)ul‘lf?lﬁﬁ‘lﬂﬂﬂﬂl‘ﬂﬁﬁﬂ]ﬂlﬂﬂiWﬂﬂ a1 12 FaTug

i Ri-Rj AINGANINGAS waagy
DDW-O 28.44-14.56=13.88 1.73*88%0.25= 8.59 DDW # 0
DDW-M1 28.44-12.11=16.33 8.59 DDW # M1
DDW-M2 28.44-18.89=9.55 8.59 DDW # M2
0-M1 _ 14.56-12.11=2.45 8.59 0 =Ml
o-M2. 18.89-14.56=4.33 8.59 0=M2
MI1-M2 18.89-12.11=6.78 8.59 M1=M2

< @ ] saAaaa ' d d ' ' uy
ayy 2 e 12 FrlwssandmgadniFiadesadaielulu Tedduvesnguaruguanninien
bd v b
thuthasrwaiiaednivedify uimbodhulhmiimusiiaianuuandeede hidisdhfymedda

Kruskal-Wallis test, p= 0.006
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1.2 msfAnszansamveniethuthalumsiiududelywluledanlnedsmsitulnladi
L
UHRIMISIRE R Y HANYY
N 5 am i N 3 %
121 uSsuisuinnuyenuaiiGenanun iwengumniUlnnenlnnanuanazive

nguiumud masulnnenlananualululefldn mendaldFuhenthuhaviui @ 1usii o)

Wesnndeyaiinisnszawi lidndveldadalildwslineswila Kruskal-Wallis test

Ranks

TYPE N Mean Rank

total bacteria negative control 7 25.00
original MW 7 10.14
0.12% modified MW 7 10.57
0.08% modified MW 7 12.29
Total 28

total streptococci negative control 7 25.00
original MW 7 9.93
0.12% modified MW 7 9.64
0.08% modified MW 7 13.43
Total 28

mutan streptococci  negative control 7 25.00
original MW 7 6.29
0.12% modified MW 7 11.50
0.08% modified MW 7 15.21
Total 28
Test Statistics®?

total mutan
total bacteria | streptococci streptococci

Chi-Square 15.490 16.140 19.428

df 3 3 3

Asymp. Sig. .001 .001 .000

a. Kruskal Wallis Test

b. Grouping Variable: TYPE
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1.2.1.1 Total bacteria A1 mean rank 18910 kruskal wallis test

- o dy ' a o ] ' a P
msNuamnmﬂ?uumuummm‘naﬂquaTiunua:uﬂﬂamwwlﬂuswq U 107130 UM

i Ri-Rj AINYAINGAS waargy

DDW-0O 25.00-10.14=14.86 1.73*\/67.66*0.286= 7.61 | DDW # 0O
DDW-MI 25.00-10.57=14.43 7.61 DDW # M1
DDW-M2 25.00-12.29=12.71 7.61 DDW # M2
0-M1 10.57-10.14=0.43 7.61 0=MI
O-M2 12.29-10.14=2.15 7.61 0=M2
MI-M2 12.29-10.57=1.72 7.61 M1=M2

170130 'imﬁwu'hn?jnmnﬂuﬁi‘hmm‘iaﬂq'uuaTiﬁnua:uwﬁamﬁwﬁ”’wmmnn’hmju

v

b4 v Ed
thefhuthansausiia uanguihuhuthnisen bifiaauuaneafiu Kruskal-Wallis test, p= 0.001
1.2.1.2  Total streptococci fi1 mean rank 18970 kruskal wallis test

¥
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msnudasmsfSsuisuinusengumaiy nneadmusiog a 1aa1 30 Jund

ivj Ri-Rj AINGAINGAS waa gl

DDW-0 25.00-9.93=15.07 1.73*\67.66*0.286=7.61 | DDW #0
DDW-MI1 25.00-9.64=15.36 7.61 DDW # M1
DDW-M2 25.00-13.43=11.57 7.61 DDW # M2
0-Ml 9.93-9.64=0.29 7.61 0=MI
o-M2 13.43-9.93=35 7.61 0=M2
M1-M2 13.43-9.64=3.79 7.61 MI1=M2

™ 130130 3u1ﬁwuimtjumuqnﬁ61u1wi'aniiuﬂm?ﬂ'[mﬂaﬂ‘lﬂﬁywuﬂmnn'hnq'u

14

L v ¥
ihouthnisawsiin udnguhodhuthaisaw hifiaawuand1eiu Kruskal-Wallis test, p=0.001
1.2.1.3  mutans streptococci fi1 mean rank 18970 kruskal wallis test

= ° 4:‘ " a 4 o o ' a a
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i Ri-Rj MINGAIINGAS waagy

DDW-O 25.00-6.29=18.71 1.73*V67.66*0.286=7.61 | DDW #0
DDW-M1 25.00-11.50=13.50 7.61 DDW # Ml
DDW-M2 25.00-15.21=9.79 7.61 DDW # M2
oMl - 11.50-6.29=5.21 7.61 0=Ml
0-M2 15.21-6.29=8.92 7.61 0#M2
M1-M2 15.21-11.50=3.71 761 M1=M2

% 1281 30 MnuNInguARUT ST RquT WU ’dm%‘ﬂiﬂﬂaﬂ1ﬂ1"l¥ﬁ1411ﬂmﬂﬂ’i1ﬂi]'n

b ¥ v b4 I
hendhuhnisamiia washodanhngasdudmleoninhntuthngasdfulse 2 p=0.001
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ANOVA

total bacteria

Sum of

Squares df Mean Square F Sig.
Between (Combined) 38.944 3 12.981 9.530 .000
Groups Linear Term  Contrast 21.945 1 21.945 16.110 .001

Deviation 17.000 2 8.500 6.240 .007

Within Groups 32.693 24 1.362
Total 71.637 27

Dependent Variable: total bacteria

Multiple Comparisons

Bonferroni
Mean
Difference 95% Confidence Interval
(I) TYPE (J) TYPE (I-J) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW 2.81873*| .623859 .001 1.02508 4.61238
0.12% modified MW 2.64150*%| .623859 .002 .84785 4.43515
0.08% modified MW 2.69849*%| .623859 .001 .90484 4.49215
original MW negative control -2.81873*| .623859 .001 -4.61238 -1.02508
0.12% modified MW -17723 .623859 1.000 -1.97088 1.61642
0.08% modified MW -.12024 .623859 1.000 -1.91389 1.67341
0.12% modified MW  negative control -2.64150*| .623859 .002 -4.43515 -.84785
original MW 17723 .623859 1.000 -1.61642 1.97088
0.08% modified MW .05699 .623859 1.000 -1.73666 1.85065
0.08% modified MW  negative control -2.69849*| .623859 .001 -4.49215 -.90484
original MW .12024 .623859 1.000 -1.67341 1.91389
0.12% modified MW -.05699 .623859 1.000 -1.85065 1.73666

*. The mean difference is significant at the .05 level.

. ¥ v
o 1301 4 Fr luandimInaaeunuhnguaduguiisausenguue Istinuazurfamiviamua

i b4 v b4
winahinguiheimthnismusie uangquihotuhaisam lilinnuuanaaiu One-way ANOVA

with Post hoc comparison (Bonferroni), p=0.001
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1.2.2.2  Total streptococci HM3nszwvesdoya lilnd

Ranks
TYPE N Mean Rank
total streptococci  negative control 7 24.71
original MW 7 10.00
0.12% modified MW 7 11.79
0.08% modified MW 7 11.50
Total 28
Test Statistics*?
total
streptococci
Chi-Square 14,593
df 3
Asymp. Sig. .002
a. Kruskal Wallis Test
b. Grouping Variable: TYPE
amnaasnsSouiousnudengumaiy Taneadmitusos o a1 4 $2Tus
A1 mean rank '1#970 kruskal wallis test
ivj Ri-Rj AINGANINGAS waa gy
DDW-0O 24.71-10.00= 14.71 1.73*\/67.66*0.286= 7.61 | DDW # 0O
DDW-MI1 24.71-11.79=12.92 | 7.61 DDW # M1
DDW-M2 24.71-11.50=13.21 7.61 DDW # M2
O-M1 11.79-10.00=1.79 7.61 0 =Ml
O-M2 11.50-10.00=1.50 7.61 0=M2
M1-M2 11.79-11.50=0.29 7.61 M1=M2

D ¥ b v
w1991 4 F2Tlusnuhingquauguiliaudengumaiylanea lavamuaminaiinguintu

bl v L4
timismusile uanguietuthanea lifianmuuana1aiu Kruskal-Wallis test, p= 0.002
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1.57.11.3 mutans streptococci ﬁmsmzmwmi’fﬂgaqﬁﬂnﬁ

Ranks
TYPE N Mean Rank
mutan streptococci  negative control 7 25.00
original MW 7 8.57
0.12% modified MW 7 11.86
0.08% modified MW 7 12.57
Total 28
Test Statistics*?
mutan
streptococci
Chi-Square 16.148
df 3
Asymp. Sig. .001
a. Kruskal Wallis Test
b. Grouping Variable: TYPE
fi1 mean rank 14970 kruskal wallis test
ij Ri-Rj MINgAaINgAs waa gy
DDW-0O 25.00-8.57=16.43 1.73*\/67.66*0.286= 7.61 | DDW #0
DDW-M1 25.00-11.86=13.14 7.61 DDW # M1
DDW-M2 25.00-12.57=12.43 7.61 DDW # M2
O-Ml1 11.86-8.57=3.29 7.61 0 =Ml
0-M2 12.57-8.57=4.00 7.61 0=M2
M1-M2 12.57-11.86=0.71 7.61 MI1=M2
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Ranks

TYPE N Mean Rank

total bacteria negative control 7 22.43
original MW 7 11.57
0.12% modified MW 7 12.21
0.08% modified MW 7 11.79
Total 28

total streptococci negative control 7 24.57
original MW 7 12.36
0.12% modified MW 7 10.79
0.08% maodified MW 7 10.29
Total 28

mutan streptococci  negative control 7 24.00
original MW 7 9.71
0.12% modified MW 7 12.71
0.08% modified MW 7 11.57
Total 28
Test Statistics®?

total mutan
total bacteria | streptococci streptococci

Chi-Square 8.695 14.236 12.923

df 3 3 3

Asymp. Sig. .034 .003 .005

a. Kruskal Wallis Test
b. Grouping Variable: TYPE



1.2.1.4 Total bacteria

#1 mean rank 14970 kruskal wallis test
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ij Ri-Rj ANINGAINGAS waagl
DDW-O 22.43-11.57=10.86 1.73*\/67.66*0.286= 7.61 | DDW # 0O
DDW-M1 22.43-12.21=10.22 7.61 DDW # M1
DDW-M2 22.43-11.79=10.64 7.61 DDW # M2
0-Ml 12.21-11.57=0.64 7.61 0 =Ml
0o-M2 11.79-11.57=0.22 7.61 0=M2
M1-M2 12.21-11.79=0.42 7.61 M1=M2

1.2.1.5 Total streptococci
fi1 mean rank 18910 kruskal wallis test

i Ri-Rj MINGAINGAS waarg)
DDW-0O 24.57-12.36=12.21 1.73*\/67.66*0.286= 7.61 | DDW #0O
DDW-M1 24.57-10.79=13.78 7.61 DDW # M1
DDW-M2 24.57-10.29=14.28 7.61 DDW # M2
O-Ml 12.36-10.79=1.57 7.61 0 =Ml
O-M2 12.36-10.29=2.07 7.61 O0=M2
M1-M2 10.79-10.29=0.5 7.61 M1=M2

1.2.1.6 Mutans streptococci
fi1 mean rank 1970 kruskal wallis test

ivj Ri-Rj AINGAINGAS waaqy
DDW-O 24.00-9.71=14.29 1.73*\/67.66‘0.286= 761 | DDW#0
DDW-M1 24.00-12.71=11.29 7.61 DDW # M1
DDW-M2 24.00-11.57=12.43 7.61 DDW # M2
O-M1 12.71-9.71=3 7.61 0 =Ml
O-M2 11.57-9.71=1.86 7.61 O0=M2
MI1-M2 12.71-11.57=1.14 7.61 M1=M2
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ANOVA
ms/tb
Sum of :
Squares df Mean Square F Sig.
Between Groups .032 3 .011 .303 .823
Within Groups .835 24 .035
Total .866 27
Multiple Comparisons
Dependent Variable: ms/tb
Bonferroni
Mean
Difference 95% Confidence Interval
(I) TYPE (3) TYPE (I-J) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW -.06014 .099680 1.000 -.34673 .22645
0.12% modified MW -.02650 .099680 1.000 -.31309 .26009
0.08% modified MW -.08881 .099680 1.000 -.37540 .19778
original MW negative control .06014 .099680 1.000 -.22645 .34673
0.12% modified MW .03364 .099680 1.000 -.25295 .32023
0.08% modified MW -.02867 .099680 1.000 -.31526 .25792
0.12% modified MW  negative control .02650 .099680 1.000 -.26009 .31309
original MW -.03364 .099680 1.000 -.32023 .25295
0.08% modified MW -.06231 .099680 1.000 -.34890 .22428
0.08% modified MW  negative control .08881 .099680 1.000 -.19778 .37540
original MW .02867 .099680 1.000 -.25792 .31526
0.12% modified MW .06231 .099680 1.000 -.22428 .34890
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ANOVA
ms/tb
Sum of
Squares df Mean Square F Sig.
Between Groups .086 3 .029 1.500 .240
Within Groups .460 24 .019
Total .546 27
Multiple Comparisons
Dependent Variable: ms/tb
Tamhane
Mean
Difference 95% Confidence Interval
(I) TYPE (J) TYPE (I-J) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW .05228 .084337 991 -.21451 .31907
0.12% modified MW .07898 .066721 .858 -.16788 .32584
0.08% modified MW -.06634 .088703 .978 -.34529 .21262
original MW negative control -.05228 .084337 991 -.31907 .21451
0.12% modified MW .02670 .055531 .998 -.17559 .22898
0.08% modified MW -.11862 .080625 .667 -.37253 .13529
0.12% modified MW  negative control -.07898 .066721 .858 -.32584 .16788
original MW -.02670 .055531 .998 -.22898 .17559
0.08% modified MW -.14532 .061962 .279 -.37327 .08263
0.08% modified MW  negative control .06634 .088703 .978 -.21262 .34529
original MW .11862 .080625 .667 -.13529 .37253
0.12% modified MW .14532 .061962 .279 -.08263 .37327
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ANOVA
ms/tb
Sum of
Squares df Mean Square E Sig.
Between Groups .009 3 .003 .061 .980
Within Groups 1.187 24 .049
Total 1.197 27
Multiple Comparisons
Dependent Variable: ms/tb
Bonferroni
Mean
Difference 95% Confidence Interval
(I) TYPE (J) TYPE (I-)) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW .03631 .118895 1.000 -.30553 .37815
0.12% modified MW .03526 .118895 1.000 -.30658 .37709
0.08% modified MW -.00049 .118895 1.000 -.34233 .34135
original MW negative control -.03631 .118895 1.000 -.37815 .30553
0.12% modified MW -.00105 .118895 1.000 -.34289 .34078
0.08% modified MW -.03680 .118895 1.000 -.37864 .30504
0.12% modified MW  negative control -.03526 .118895 1.000 -.37709 .30658
original MW .00105 .118895 1.000 -.34078 .34289
0.08% modified MW -.03575 .118895 1.000 -.37758 .30609
0.08% modified MW  negative control .00049 .118895 1.000 -.34135 .34233
original MW .03680 .118895 1.000 -.30504 .37864
0.12% modified MW .03575 .118895 1.000 -.30609 .37758
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ANOVA
ms/tb
Sum of
Squares df Mean Square F Sig.
Between Groups .032 3 .011 .303 .823
Within Groups .835 24 .035
Total .866 27
Multiple Comparisons
Dependent Variable: ms/tb
Bonferroni
Mean
Difference 95% Confidence Interval
1) TYPE (J) TYPE (I-)) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW -.06014 .099680 1.000 -.34673 .22645
0.12% modified MW -.02650 .099680 1.000 -.31309 .26009
0.08% modified MW -.08881 .099680 1.000 -.37540 .19778
original MW negative control .06014 .099680 1.000 -.22645 .34673
0.12% modified MW .03364 .099680 1.000 -.25295 .32023
0.08% modified MW -.02867 .099680 1.000 -.31526 .25792
0.12% modified MW  negative control .02650 .099680 1.000 -.26009 31309
original MW -.03364 .099680 1.000 -.32023 .25295
0.08% modified MW -.06231 .099680 1.000 -.34890 .22428
0.08% modified MW  negative control .08881 .099680 1.000 -.19778 .37540
original MW .02867 .099680 1.000 -.25792 .31526
0.12% modified MW .06231 .099680 1.000 -.22428 .34890




127

(Y v 1 ' a é a o ' o 4" J <
1.3.1.3 ANMINITINGUNNIUNUT ﬂlﬂﬁlﬁﬂﬂﬂﬂ‘lﬂﬂﬁﬂuﬂﬂﬂ%]u]u!‘l’ﬂﬂ@umﬂﬂ.ﬁﬂ

nonlANIMNA o ¥21H9N 4

ANOVA
ms/tb
Sum of
Squares df Mean Square F Sig.
Between Groups .086 3 .029 1.500 .240
Within Groups .460 24 .019
Total .546 27
Multiple Comparisons
Dependent Variable: ms/tb
Tamhane
Mean
Difference 95% Confidence Interval

(I) TYPE (J) TYPE (I-J) Std. Error Sig. Lower Bound | Upper Bound
negative control original MW .05228 .084337 991 -.21451 .31907

0.12% modified MW .07898 .066721 .858 -.16788 .32584

0.08% modified MW -.06634 .088703 .978 -.34529 .21262
original MW negative control -.05228 .084337 991 -.31907 .21451

0.12% modified MW .02670 .055531 .998 -.17559 .22898

0.08% modified MW -.11862 .080625 .667 -.37253 .13529
0.12% modified MW  negative control -.07898 066721 .858 -.32584 .16788

original MW -.02670 .055531 .998 -.22898 .17559

0.08% modified MW -.14532 .061962 .279 -.37327 .08263
0.08% modified MW  negative control .06634 .088703 .978 -.21262 .34529

original MW .11862 .080625 667 -.13529 .37253

0.12% modified MW .14532 .061962 279 -.08263 .37327

[ \ 4. ' a d < o v o 5 v
1.3.14 OAIITIULYINGUNIUNUT i'llﬂi‘Lﬁﬁﬂ8ﬂ1ﬂﬂ~3ﬂﬂﬂﬂ0ﬁl1ﬂ')“l'0ﬂi]&l

masUinnenlananua o ¥aluan 8

Ranks
TYPE N Mean Rank
ms/ts  negative control 7 12.86
original MW 7 13.57
0.12% modified MW 7 16.14
0.08% modified MW 7 15.43
Total 28

Test Statistics*?
ms/ts
Chi-Square 737
df 3
Asymp. Sig. .865

a. Kruskal Wallis Test
b. Grouping Variable: TYPE
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ANOVA
green/red ratio
Sum of
Squares df Mean Square F Sig.
Between (Combined) 8.560 3 2.853 28.017 .000
Groups Linear Term  Contrast 5.437 1 5.437 53.384 .000
R 3.123 2 1.562 | 15.334 000
Within Groups 2.852 28 .102
Total 11.411 31
Multiple Comparisons
Dependent Variable: green/red ratio
Tamhane
Mean
Difference 95% Confidence Interval
(1) ¥auashoniuwha (J) ¥avasierinuhn (1-) Std. Error Sig. Lower Bound | Upper Bound
negative control original mouthwash 1.16887*| .218912 .005 .39594 1.94179
0.12% modified
mouthwash 1.19028*| .219684 .004 .41799 1.96256
0.08% modified
mouthwash 1.22175%| .216960 .004 .44681 1.99670
original mouthwash negative control -1.16887*| .218912 .005 -1.94179 -.39594
0.12% modified
mouthwash .02141 .062036 1.000 -.16853 21135
0.08% modified
mouthwash .05289 .051566 .905 -.10741 21319
0.12% modified negative control* -1.19028*( .219684 .004 -1.96256 -.41799
mouthwash original mouthwash -.02141 | .062036 1.000 -.21135 .16853
0.08% modified
mouthwash .03148 .054751 .994 -.14025 .20321
0.08% modified negative control -1.22175% .216960 .004 -1.99670 -.44681
mouthwash original mouthwash -.05289 | .051566 .905 -.21319 .10741
0.12% modified
mouthwash -.03148 .054751 .994 -.20321 .14025

*. The mean difference is significant at the .05 level.



129

= a a : 2/ ' VR = 5 al éd
2.2 wam‘mmmlszammw'ummmmmhnﬂamstmmmsummzmmwauu'lviaﬂau

1S ad L s t: d' a <
ﬂ'JU'JﬁfniNUTﬂIﬁ‘H‘U‘H0'\‘"1‘5!@UOW§)‘UNG\IWQ
V¥ o & aa o ° & ' < o o
WUVBYAVIUIULTDUUANITUNINUA mmuwanquﬁmiﬂTmﬂaﬂ"lﬂmnummzmmu

4" ) J o n’/’ ] a a ' ' ' ' @
wonquilunud anidlanen lanamuaiinisnsznvlnduazlinnuudsdsudazngu liuandraiu

ANOVA
Sum of
Squares df Mean Square F Sig.
total bacteria Between (Combined) 18.055 3 6.018 56.089 .000
Groups Linear Term  Contrast 8.962 1 8.962 83.521 .000
s 9.093 2 4547 | 42372 .000
Within Groups 3.004 28 .107
Total 21.059 31
total streptococci Between (Combined) 12131 3 4.044 21.920 .000
Groups Linear Term  Contrast 5.333 1 5.333 28.910 .000
Daviation 6.798 2 3399 | 18425 .000
Within Groups 5.165 28 .184
Total 17.296 31
mutan streptococci  Between (Combined) 10.584 3 3.528 13.823 .000
Groups Linear Term  Contrast 4.197 1 4.197 16.442 .000
Devisti 6.387 2 3194 | 12513 000
Within Groups 7.146 28 .255
Total 17.730 31
Multiple Comparisons
Bonferroni
Mean
Difference 95% Confidence Interval
| Dependent Variable (1) TYPE (3) TYPE (1) Std. Error Sig. Lower Bound | Upper Bound
total bacteria negative control original MW 1.84818* .163782 .000 1.38321 231315
; 0.12% modified MW 1.69907*  .163782 .000 1.23410 2.16404
0.08% modified MW 1.62747%|  .163782 .000 1.16251 2.09244
original MW negative control -1.84818*|  .163782 .000 -2.31315 -1.38321
0.12% modified MW -.14911 .163782 1.000 -.61408 .31586
0.08% modified MW -.22071 .163782 1.000 -.68567 .24426
0.12% modified MW negative control -1.69907*|  .163782 .000 -2.16404 -1.23410
original MW .14911 .163782 1.000 -31586 .61408
0.08% modified MW -.07160 .163782 1.000 -.53657 .39337
0.08% modified MW negative control -1.62747%  .163782 ,000 -2.09244 -1.16251
original MW .22071 .163782 1.000 -.24426 .68567
0.12% modified MW .07160 .163782 1.000 -.39337 .53657
total 0CCi eg control original MW 1.56089* .214750 .000 .95123 2.17055
0.12% modified MW 1.36421%  .214750 .000 75455 1.97387
0.08% modified MW 1.28269*|  .214750 .000 .67302 1.89235
original MW negative control -1.56089%|  .214750 .000 -2.17055 -.95123
0.12% modified MW -.19668 .214750 1.000 -.80634 41298
0.08% modified MW -.27820 .214750 1.000 -.88787 33146
0.12% modified MW negative control -1.36421* .214750 .000 -1.97387 -.75455
original MW .19668 .214750 1.000 -41298 80634
0.08% modified MW -.08153 .214750 1.000 -.69119 .52814
0.08% modified MW negative control -1.28269%  .214750 .000 -1.89235 -.67302
original MW .27820 .214750 1.000 -.33146 .88787
0.12% modified MW .08153 .214750 1.000 -.52814 .69119
mutan streptococci negative control original MW 1.48587* .252600 .000 76875 2.20298
- 0.12% modified MW 1.25494* .252600 .000 .53782 1.97205
0.08% modified MW 1.15665%|  .252600 .001 43954 1.87377
original MW negative control -1.48587* .252600 .000 -2.20298 -.76875
0.12% modified MW -.23093 .252600 1.000 -.94805 148618
0.08% modified MW -.32922 .252600 1.000 -1.04633 .38790
0.12% modified MW negative control -1.25494* .252600 .000 -1.97205 -.53782
original MW .23093 .252600 1.000 -.48618 .94805
0.08% modified MW -.09829 .252600 1.000 -.81540 .61883
0.08% modified MW negative control -1.15665%  .252600 .001 -1.87377 -.43954
original MW 132922 .252600 1.000 -.38790 1.04633
0.12% modified MW .09829 .252600 1.000 -.61883 .81540

*. The mean difference is significant at the .05 level.
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221 msanasveasnoudenguiumud mniUlnnenlaifsuiunguniugu
ANOVA
DDW-test, mutan
Sum of
Squares df Mean Square E Sig.
Between Groups .002 2 .001 .002 .998
Within Groups 11,513 21 .548
Total 11.516 23
Multiple Comparisons
Dependent Variable: DDW-test, mutan
Bonferroni
Mean
Difference 95% Confidence Interval
(I) TYPE (J) TYPE (I-J) Std. Error Sig. Lower Bound | Upper Bound
original MW 0.12% modified MW .01451 | .370223 1.000 -.94858 .97759
0.08% modified MW .02356 | .370223 1.000 -.93952 .98664
0.12% modified MW  original MW -.01451 | .370223 1.000 -.97759 .94858
0.08% modified MW .00905 | .370223 1.000 -.95403 .97213
0.08% modified MW  original MW -.02356 | .370223 1.000 -.98664 .93952
0.12% modified MW -.00905 | .370223 1.000 -.97213 .95403

222
Ranks
TYPE N Mean Rank
ms/tb - negative control 8 10.25
original MW 8 11.75
0.12% modified MW 8 21.25
0.08% modified MW 8 22.75
Total 32
Test Statistics*?
ms/tb
Chi-Square 11.205
df 3
Asymp. Sig. .011

a. Kruskal Wallis Test
b. Grouping Variable: TYPE

[y v P ' a d < o v o -1 -
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Ri-Rj 2 AINGAINGAT = UAWLANAI

Ri-Rj < MIngAIngns = lllanuunndednivdudhagnnaia

11 mean rank vlfal’ﬁm kruskal wallis test
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i Ri-Rj AINGAINGAT waagy
DDW-O 11.75-10.25=1.5 1.73*\/88*0.25=8.1 14 DDW =0
DDW-M1 21.25-10.25=11 8.114 DDW # Ml
DDW-M2 22.75-10.25=12.5 8.114 DDW % M2
O-Ml1 21.25-11.75=9.5 8.114 0 #M1
O-M2 22.75-11.75=11 8.114 0 #FM2
M1-M2 22.75-21.25=1.5 8.114 M1=M2
L J 5 1 a d -3 5 \J o 4' o A
NI ITIUITONGUNINUT mailnnen lananuanednuvenuAniGy
NIrNA
Ranks
TYPE Mean Rank
ms/ts  negative control 8 11.13
original MW 8 14.63
0.12% modified MW 8 19.38
0.08% maodified MW 8 20.88
Total 32
Test Statistics™?
ms/ts
Chi-Square 5.438
df 3
Asymp. Sig. .142

a. Kruskal Wallis Test
b. Grouping Variable: TYPE
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Q) Molecular Probes

Product Information

Revised: 15-July-2004

LIVE/DEAD® BaclLight™ Bacterial Viability Kits

L7007  LIVE/DEAD" Baclight™ Bacterial Viability Kit *for microscopy*
L7012 LIVE/DEAD" Baclight™ Bacterial Viability Kit *for microscopy and quantitative assays®
113152  LIVEIDEAD" Baclight™ Bacterial Viability Kit *10 applicator sets*

— 1

Storage upon receipt:

Kits L7007 and L7012
® <-20°C

® Protect from light
Kit 113152

® Room temperature
® Protect from light

Note: Do not use Component C as immersion oil.

Introduction

Molecular Probes’ LIVE DEAD® BacLight™ Bacterial
Viability Kits provide a novel twe-color fluorescence assay of
bacterial viability that has proven useful for a diverse amray of
bacterial genera. Conventional direct-count assays of bacterial
viability are based on bolic cl istics or b
integrity. However, methods relying on metabolic characteristics
often only work for a limited subset of bacterial groups.' and
methods for assessing bacterial membrane integrity commonly
have high levels of background fluorescence.’ Both types of
determinations suffer from being very sensitive to growth and
staining conditions.>* Because ol the marked diflerences in
morphology, cytology and physiology among the many bacterial
genera. a universally applicable direct-count viability assay has
bzen very difficult 0 achieve. Our LIVE-DEAD BacLight
Bacterial Viability Kits now allow researchers to easily, reliably
and quantitatively distinguish live and dead bacieria in minutes,
even in a mixed population containing a range of bacterial types.

The LIVE'DEAD BacLight Bacterial Viability Kits utilize
mixtures of our SYTO* 9 green-fluorescent nucleic acid stain
and the red-luorescent nucleic acid stain. propidium iodide.
These stains differ both in their spectral characteristics and in
their ability to penetrate healthy bacterial cells. When used
alone. the SYTO 9 stain generally labels all bacteria in a
population — those with intact membranes and those with
damaged membranes. In contrast, propidium iodide penetrates
only bacteria with damaged membranes, causing a reduction in
the SYTO 9 stain fluorescence when both dyes are present.

MP 07007

Thus, with an appropriate mixture of the SYTO 9 and
propidium iodide stains, bacteria with intact cell membranes
stain [luorescent green, whereas bacteria with damaged
membranes stain fluorescent red. The excitation‘emission
maxima for these dyes are about 480500 nm for SYTO 9 stain
and 4907635 nm for propidium iodide. The background
remains virally nonfluorescent. Furthermore, although the
dye ratios suggested for the LIVE/DEAD BacLight Bacteriai
Viability Kits have been found to work well with a broad
spectrum of bacterial types. these kits also accommodate fine-
tning of the dye combinations 5o that vptimal staining of
bacteria can be achieved under a variety of environmental
conditions.

A commen criterion for bacterial viability is the ability of a
bacteriuin to reproduce in suitable nutrient medium. Exponen-
tially growing cultures ol bacteria typically vield results with the
LIVE'DEAD BacLight bacterial viability assay thai correlate
well with growth assays in liquid or solid media. Under certain
conditions, however, bacteria having compromised imembranes
may be able to recover and reproduce — such bacteria may be
scored as “dead” in this assay. Conversely, some bacteria with
intact membranes may be unable 10 reproduce in nutrient
medium, and yet these may be scored as “alive.™

The LIVE'DEAD BacLight Bacterial Viability Kits have
been thoroughly tested with a variety of organisms and under
several different conditions (see Bacteria That Have Been
Tested, below). The kits are well suited for use in fuorescence
microscopy or for use in quantitative analysis with a fluorometer,
fluorescence microplate reader, fow cytometer® or other instru-
mentation. In our original LIVE'DEAD BacLight Kit (L7007,
the dves are provided mixed at difTerent proportions in two
solutions. Kit L7007 is still available for customers who have
already den eloped protocols using that formulation. Kit L7012,
however, is more flexible because it provides separate solutions
of the SYTO 9 and propidium iodide stains. Having separate

ining comy facilitates the calibration of bacteria!
tluorescence for quantitative procedures. For added convenence.
our LIVE DEAD BucLight kit (L13132) contains the separate
dyes premieasured into pairs ol polyethy lene transter pipets.
Besides having the convenience of being packaged in handy
applicator pipets, kit L13132 has a formulation that does not
require dimethy 1 sulfoxide (DMSO). nor does it require
refrigerated storage.

The LIVE-DEAD BacLight Bactenial Viability Kits are
intended as research tools and our Technical Assistance
Department welcomes any feedback on the performance of these
kits with bacterial strains and environmental conditions not
described in this enclosure.

LIVE/DEAD® BacLight™ Bacterial Viability Kits
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Materials

Kit Contents for Viability Kit, L7007

* SYTO 9 dye, 1.67 mM / Propidium iodide, 1.67 mM
(Component A), 300 pL solution in DMSO

* SYTO 9 dye, 1.67 mM / Propidium iodide, 18.3 mM
(Component B), 300 uL solution in DMSO

*  BucLight mounting oil (Componemt C). 10 mL, for bacteria
immobilized on membranes. The refractive index at 25°C is
1.317 = 0.003. DO NOT USE FOR IMMERSION OIL.

Kit Contents for Viability Kit, L7012

e SYTO 9 dye, 3.34 mM (Component Aj, 300 ul solution in
DMSO

¢ Propidium iodide, 20 mM (Component B). 300 pL solution
in DMSO

* Baclight mounting oil (Component C). 10 mL, for bacteria
immobilized on membranes. The refractive index at 25°C is
1.517 = 0.003. DO NOT USE FOR IMMERSION OIL.

Note that a I:1 mixwre of Components A and B ol kit L7012
is exactly equivalent to a 1:1 mixture of Components A and B off
kit L7007,

Kit Contents for Viability Kit, L13152

* SYTO 9 dye (Component A), stabilized as a solid in
10 sealed applicator pipets

* Propidium iodide (Component B). as a solid in 10 sealed
applicator pipets

¢ BucLight mounting oil (Component C). 10 mL, for bacteria

bilized on b The refractive index at 23°C is

1.517 = 0.003. DO NOT USE FOR IMMERSION OIL.

For use of the applicator pipets provided in kit L13152, snip
oft the sealed ends and dissolve the contents in deionized water.
as described in the protocols befow.

Number of Tests Possible

Al the recommended reagent dilutions and volumes. kits
L7007 and L7012 contain sufficient material to perform
21000 individual tests in 96-well assay plates. many more tests
by Muorescence microscopy or ~200 tests by flow cytometry.
In kit L13152. each applicator pair contains suflicient dye to
perform SO individual tesis in a 96-well assay plate,
~1000 assays by Huorescence microscopy or 10 tests by tlow
cylometry.

Storage and Handling

For either kit L7007 or L701 2. the DMSO stock solutions
should be stored frozen at $-20°C and protecied from light.
Allow reagents to warm to room temperature and centrifuge
briefly before opening the vials. Before refreezing. seal all vials
tightly. When stored properly. these stock solutions are stable for
at least one year.

For kit L13152, siore a1t room temperature, protected from
light. The new stain formulation is solid phase and is chemically
stable when stored at 37°C for more than six months, protected
[rom light. The dissolved dye solutions are stable forup o a
year, when stored frozen at $-20°C and protected from light.

The BacLight mounting il may be stored at room tempera-
ture, and is stable indefinitely.

Caution: Propidium iodide and SYTO 9 stain bind to nucleic
acids. Propidium iodide is a ial mutagen. and we have no

¥
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data addressing the mutagenicity or toxicity of the SYTO 9 stain.
Both reagents should be used with appropriate care. The DMSO
stock solutions should be handled with particular caution as
DMSO is known 1o facilitate the entry of organic molecules ino
tissues. We strongly recommend using double gloves when
handling the DMSO stock solutions. As with all nucleic acid
stains, solutions containing these reagents should be poured
through acuvated charcoal before disposal. The charcoal must
then be incinerated to destroy the dyes.

Experimental Protocols, General Considerations

The following protocols are provided as examples (0 guide
researchers in the development of their own bacterial staining
procedures. Researchers at Molecular Probes have used these
procedures and found theim to be simple and reliable for both
gram-positive and gram-negative bacieria.

Culture Conditions and Preparation of Bacterial Suspensions

Note: Care must be taken to remov e traces of growth
medium before staining bacteria with these kit reagents. The
nucleic acids and other media components can bind the SYT0 9
and propidium iodide dyes in unpredictable ways, resuiting m
unacceplable variations in staining. A single wash step is
usually suflicient to remove signilicant traces of interfering
media components from the bacterial suspension. Phosphate
wash buflers are not recommended because they appear 10
decrease staining efficiency.

1.1 Grow 30 mL cultures of either Escherichia coli or
Staphylococcus aureus to Jate log phase in nutrient broth
(e.g., DIFCO catalog number 0003-01-6).

1.2 Concentrate 25 mL of the bacterial culture by centrifugation
at 10.000 x g for 1015 minutes.

1.3 Remove the supernatant and resuspend the pellet in 2 mL of
0.85% NaCl or appropriate bufTer.

1.4 Add | mL of this suspension 0 each of two 30—40 mL
centrifuge tubes containing either 20 mL of 0.85% NaCl or
appropriate buffer (for live bacteria) or 20 mL of 70% isopropy!
aleohol (for killed bacieria).

¢ for | hour.

1.5 Incubate both pl
mixing every 15 minutes.

at room
1.6 Pellet both samples by centrifugation at 10,000 » g for
10-15 minutes.

1.7 Resuspend the petlews i 20 L ol 0.83% NaCl or
appropriate buffer and centrifuge again as in step 1.6.

1.8 Resuspend both pellets in separate tubes with 10 mL of
0.85% NaCl or appropnate bufter each.

1.9 Determine the optical density at 670 nm (OD,; ) of a 3 mL
aliquot of the bacterial suspensions in glass or acrylic absorption

cuvettes (1 cm pathlength).

1.10 For suggested concentrations of £, cofi or S. aureus
suspensions, please refer (o the section appropriate for your

LIVE/DEAD® BacLight™ Bacterial Viability Kits



nstrumentation: fluorescence microscope, Nuorometer, fluores-
cence microplate reader or flow cytometer.

Bacteria That Have Been Tested

The LIVE'DEAD BacLight Bacterial Viability Kits have been
tested at Molecular Probes on the following bacterial species:
Bacillus cereiws, B. subtilis, Clostridium perfringens. Escher-
ichia coli. Klebsiella pnenmoniae, Micrococcus luteus.
Mycobacierium phlei. Pseudomonas veruginosa. P, svringac.
Salmonella vranienbing, Servatia marcescens, Shigella soanei.
Staphviococcus aureus and Strepiococeus progenes. Al of
these bacterial types have shown a good correlation between the
results obtained with the LIVE DEAD BucLight Bacterial
Viability Kits and those obrained with standard plate counts.
T'hese tests were performed on logarithimicaily growing cultures
of erganisms. In addition, we have received favorable reports
[rom researchers who have used these kits with: 4gmbacterium
tumefaciens. Edwardsiella ictaluri. Ewvioplasma eurilytica.
Lactobacitlus sp., Mycopl, hominas, Propionibacterium sp.,
Proteus mirabilis and Zymomonas sp.

Optimization of Staining

The two dye components provided with the LIVE'DEAD
BacLight Bacterial Viability Kits have been balanced so that a
1:1 mixture provides good live/dead discrimination in most
applications. Occasionally. however, the proportions of the two
dyes must be adjusted for optimal discrimination. For example,
it green fluor is 00 pr in the preparation, we
suggest that you try either lowering the concentration of SYTO 9
stain (by using less of Component A) or by raising the concen-
tration of propidium iodide (by using more of Component B).

To thoroughly optimize the staining, we recommend experi-
menting with a range ol concentrations of SYTO 9 dye, each in
combination with a range of iodide i In
the case of Kits L7007 and L7012. you may wish to try staining
1.0 mL of'the bacterial suspension with 3 pL of dve pre-mixed at
different Component A:Component B ratios. In the case of kit
L13132. separate dye solutions can be made by dissolving the
contents of one Component A pipet in 2.3 mL filer-sterilized
dH,0 and the contents of one Component B pipet in 2.5 mL
filter-sterilized dH,0. These separate solutions can be blended
at different ratios, and then the mixtures applied 1:1 with the
bacterial suspension,
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Fluorescence Microscopy Protocols

Selection of Optical Filters

The fluorescence from botl: live and dead bacteria may be
viewed simultancously with any standard fluorescein longpass
filter set. Altemnatively. the live (green Muorescent) and dead
(red fluorescent) cells may be viewed separately with Nuorescein
and Texas Red bandpass filier sets. A summary of the fluo-
rescence imicroscope filter sets recommended for use with the
LIVE DEAD BacLight Bacterial Viability Kits shown in Tabie 1.

Staining Bacteria in Suspension with either Kit L7007 or
L7012

2.1 Combine egual voiumes of Component A and Component B
inamicrofuge wbe, mix thoroughiy.

2.2 Add 3 uL of the dye mixture for cach mL of the bacterial
suspension. When used at the recommended dilutions, the
reagent mixiure will contribute 0.3% DMSO w the staining
solution. Higher DMSO concentrations may adversely ailect
staining.

2.3 Mix thoroughly and incubate at room temperature in the dark
tor 13 minutes.

2.4 Trap 5 uL of the stained bacterial suspension between a slide
and an 18 min square coverslip.

2.5 Observe in a fluorescence microscope equipped with any of
the filter sets listed in Table 1.

Staining Bacteria in Suspension with Kit L13152

3.1 Prepare a 2X stock solution of the LIVE'DEAD BacLight
staining reagent mixture by dissolving the contents of one
Cony A pipet ( ining yellow-orange solids) and one
Component B pipet { containing red solids) in a common

5 mL-volume of filter-sterilized dH,0.

3.2 Combine a sample of the 2X stock solution with an equal
volume of the bacterial susp The linal ¢ ration of
each dye will be 6 uM SYTO 9 stain and 30 uM propidium
indide.

Table 1. Characteristics of common filters suitable for wse with the LIVE DEAD BucLight Bucteriai Vahiiity Kits.

Omega Filters* Chroma Filters* Notes

XE25. XF26, XF11§ THREL, 41612, 1610

Longpass and dual emission fifters useful for simultaneous viewing of SYTO 9 and
propidium iedide stains

XF22, XF23 31001, 1001 Band filtens for viewing $Y IO 9 alone
XF32, XF42 31002, 31004 5 (hars fr vi i iodsde
andpass (ihers for view) i one
XFI102, X108 41002, 41004 i SR PR

Chroma filters are supplied by Chroma Techaology Com. {www.chzoma.cons).

* Cerziog numbers for recommended bondpass filter sets ior fluorescence microscopy. ()mc;a’ filvers are supplied by Omega Optical inc. {www.omegatiiters.com).

LIVE/DEAD® Baclight™™ Bacterial Viability Kits



between 620-630 tem2: red) for each hacterial suspension.

6.3 Plot the rativ ol integrated green fluorescence to integrated
red Nuorescence (R ) versus percentage of live cells in the
£. coli suspension (Figure [b),
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recommend that you prepare samples in triplicate. The outside
wells frows A and H and columns 1 and 12) are usually kept
empty 1o avoid spurious readings.

7.6 Using a new tip for each well, pipet 100 uL of the 2X stain-
ing solution (from step 7.4) 1o each well and mix thoroughty by
pipetting up and down several times.

7.7 Incubate at room temperature in the dark for 15 minutes.

Staining Bacterial Suspensions with Kit L13152

Fluorescence Microplate Readers

Conditions required for measurement of fluorescence in
microplate readers are very similar to those required for fluo-
rescence spectroscopy of bacterial cell suspensions. As in
fluorescence spectroscopy experimental protocols. reagent
concentrations are the same as those recommended for
fluorescence microscopy. and the ratio ol green o red luo-
rescence emission is proportional to the relative numbers of live
bacteria.

Staining Bacterial Suspensions with either Kit L7007 or
L7012

7.1 Adjust the £. coli suspensions (live and killed) w0 2 x 108
bacteria'mL (~0.06 OD,.) or the S. aureus suspensions (live
and Killed) 10 2 x 107 bacteriamL (~0.30 0D,,). S. avrens
suspensions typically should be 10-lold less concenirated than
E£. cofi when using a fluorescence microplate reader.

Tuble 3. Yolumes of live- and dead-cel! suspensions 1o mix to achieve
various proportioas uf live:dead celis for fluorescence microplate
readers.

Ratio of Live:Deud Cells m‘L Liv t'-'(.-v“ m:. I)cnd:('dl
0:100 0 20
10:90 0.2 1.8
S0:50 1.0 1.0
90:10 1.8 0.2
100:0 2.0 0

7.2 Mix five different proportions of . coli or S. aureus (Table 3)
in 16 ~ 125 mm borosilicate glass culture wbes. The total
volume of each of the five samples will be 2 mL.

7.3 Mix 6 uL of Component A with 6 uL of Component B in a
microfuge tube.

7.4 Prepare a 2X stain solution by adding the entire 12 pL of’
the above mixture o 2.0 mL of filier-sterilized dH,0 ina
16 x 125 mm borosilicate glass culture tube and mix well.

7.5 Pipet 100 pL of each of the bacterial cell suspension mixtures
into separate wells of a 96-well llat-bottom microplate. We

8.1 Adjust the £. coli suspensions (live and Killed) to 4 * 1O
bacteria'mb (~0.12 0D} or the S. aureus suspensions (live
and killed) 10 4 x 107 bacteria‘mL {~0.60 OD, S. avreus
suspensions typically should be 10-fold fess concentrated than
E. coli when using a fluorescence microplate reader.

8.2 Mix five different proportions of £. coli or S. aureus
(Table 3) in 16 x 123 mm borosilicate glass culture wbes.

8.3 Prepare a 2X working solution of the LIVE/DEAD BacLight
staining reagent mixture by dissolving the contents of one

Comy A pipet ( ing vellow-orange solids) and one
Component B pipet ic ing red solids) in a common

3 mL~volume of filter-sterilized dH 0.

8.4 Pipet 100 uL of each of the bacterial cell suspension mixtures
into separate weils of a 96-well flat-bottom microplate. We
recommend that you prepare samples in triplicate. The outside
wells frows A and H and columns | and 12} are usually kept
empty 1¢ avoid spurious readings.

8.5 Using a new tip tor each well, pipet 100 pL of the 2X
working stain solution { from step ®.3) 1o each well and mix
thoroughly by pipetting up and down several times.

8.6 Incubate the sample al roem temperature in the dark for
|5 minutes.

Fluorescence Measurement and Data Analysis

9.1 With the excitation wavelength centered at about 485 nm,
measure the fluorescence intensity at a wavelength centered at
aboul 330 nm (emission 1; green) for each well of the entire
plate. .

9.2 With the excitation wavelength still centered at about
483 nm, measure the fluorescence intensity at a wavelength
centersd about 630 nm (emission 2; red) for each well of the
entire plate.

9.3 Analyze the data by dividing the Nuorescence intensity of the
stained bacterial suspensions (F_,) at emission | by the
fluorescence inensity at emission 2.

Feellen
Ratio, bl s g
Gk I
ceifen

9.4 Plot the Ratio  , versus percentage of five cells in the E. coli
suspension (Figure 2).

LIVE/DEAD® Baclight™ Bacterial Viability Kits
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Figure 2. Anaiysis of reiotive viabilin of E. col suspensions in a
Auorescence micropiate reader. Samples of E. coli were prepared and
stuined us outlined in the text. The integrated imensities of the green
(530 = 12.5 nm) and red (620 = 20 nni) emission of suspensions excited
at 455 = 10 nm were ecquired, and the green/red fluorescence ratios
Ratio,, ) were culenlated for each proportion of livesdead E. coli
Each point represents the mean of ten measurements. The fine is a
{east-squures Jit of the relationship berween % live bacteria ix) and
Ratio,., (v).

Flow Cytometry

Instrument capabilities may vary considerably but the tech-
niques and parameters established here shouid aid considerably
in setting up similar analyses in the majority of flow cytometers
now in use, both in research and clinical environments.

Table 4. Votumes of live- amd dead-cell suspensions 1o mix to achieve
various proportions of tive:dead celis for flow cytomers.

Rutio of Live:Dead Cells ml. Live-Cell ml Dead-Cell
0100 0 pX}
10:90 02 N
20:80 04 (K]
307G 0.¢ 2 L4
40:60 0.8 1.2
50:80 1.6 Lo
60.40 1.2 0.8
T0:30 i4 0.6
80:20 1.6 04
90:16 1.8 0.2
100:0 20 0

Staining Bacterial Suspensions with either Kit L 7007 or
L7012

10.1 Adjust the £. coli suspensions (live and killed) 10 1 ~ [0
bacteria‘mL (~0.03 OD). then dilute them 1:100 in fifter-
sterilized dH,0 10 reach a linal density of | x 10° bacteria mL.

10.2 Mix 11 different proportions of £, cofi in 16 x 125 min
borosilicate glass tubes according to Table 4. The volume of
each of the 11 samples will be 2 mL.

10.3 Mix 35 uL of Component A with 33 uL of Component B i
amicroluge be. IFKit L7012 is used. it may be desirahie 1o
prepare additzonal bacterial samples for staming with
Componert A alone and with Component B alone.

10.4 Add 6 uL of the combined reagent mixture to each of the
11 samples ( 1T samples x 6 uL = 66 pL total) and mix
thoroughly by pipetting up and down several times.

10.5 Incubate at room temperature in the dark for |5 mmutes.

Staining Bacterial Suspensions with Kit L 13152

11.) Adjust the £. coli suspensions (live and kilied) 1o ) x (0
bacteriamL (~0.03 OD,, ), then dilute them 1:30 in liiter-
sterilized dH_0 to reach a final density of 2 x 10% bacteria mL.

11.2 Mix 11 different proportions of' £, coli int 16 * 125 mn
borosilicate glass tubes according 10 Table 4. Note that when
using kit L13152, only one-haif of the cell suspension volume
(1.0mL) listed in Table 3 will be used.

11.3 Prepare a 2X working solution of the LIVE'DEAD
BacLight staining reagent mixture by dissolving the contents
of one Compi A pipet (i ing yellow-orange solids)
and one Component B pipet ( red solids) in a comimon
3 mL-volume of filter-sterilized ¢H,0. It may be desirable 10
prepare additional bacterial samples for staining with Com-
ponent A alone (dissolved in 5 mL of filer-sterilized dH,0) and
with Component B alone (dissoived in 3 mL of filter-sterilized
dH,0).

T4 Mix 1 mL of the 2X working solution of the LIVE DEAD
BacLight saining reagent mixture with an equal volume { | mL)
of the bacterial suspension. Note that, as described above, three
applicator sets will be needed (11 samples x | mL =11 mL
total); however it may be possible 1o use smaller volumes.

11.5 Incubate the sample at room temperature in the dark for
13 minutes.

LIVE/DEAD® BacLight™ Bacterial Viability Kits
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