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2'%/F . 57%'-0?3%8G1$XGL. 1?'%/F'.57%'-02>1-8./9$8)818G)M.10$>8/111,! |
2(%%)!(1$-8 11,12'%/F'@G)2/7-/,/>->) 1%/)P- 18G)h$'%/8H., 18G)?'%/F'B..5/-7 |
(1) M.18)>8/Fp1(M1-)-8?23IX-I'F)..7)@" IG$(- 19)/-7 IM.10$>)7'91$8ICIC3]%/8).?
1,12'%/F)F).5 10'53\<'%/FIM%'5?!>.$>/'%$%8/,">81./'%1%)Y- IM.18)>8/-18G)
($>12'%4?$.,'>)? I1,18G)1.'%d>'F/85E0/-7 Y- I('28/>'8/1-@0/7)?8/1-!-0 1?M))>G? !
U)% (-5 118G)19/1%17/>1%>8/1-23WGIG5M181-M.1M).8/)2L,17'%/FI(") /g
IM8/($( 1,1.18G)0/?21%$8/1L10/,,).)-8 12$928'->)?V- 18G)1.'%4>'F/85@D 18G$PR
7/F/-718G)81-7$)miB'28)I9$028G '0/%/81B10)8)>8,%'F1. 7BA\@AD @ABSB). ( !
UG1%Y'%/FY27/F)- 1818G)(/Z8S.) I1,128/($%'8)0'-0 1$- J28/($%'8)0?'%/F!/- |
'00/8/1- 1817/-7/F'%>.)F/>$%",%S$/08/GIB5ML, 1?)>.)8/1- 11,12'%/FIUG)8G) 1?). 1$? @
($>1$? 1. (/Z)0@O0)M)-0? 11- 18G)>/-'.  1>)%9828G 12'%/F".57%'-0- IUG/>®'%/F!

12,1.287)>.)8)0aWGIM'. 18/017%'-0m?)>.)8/1- I A(1-%5 12).1$? @ G/%$>1$7 !
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?2)>.)8/1-21>1() 1,.1( 18G)(/-1. 7%'-0?2R)>.)8/1-?!,.1( !8G)?$9%/-7$'%0 !
2$9(-0/93%". 17%'-07.) 1(/Z)0 12).1$?"-0 ($>1$?3HB LI<'%/FI>1(M./ ?)211F). !
DDNIU'8).i 18G).)?8ICn 2>1(M1?2)0!1,11.7"-/> 0 Y-1.7'-/> (1%)>$%) R G)
$->8/1-'%/-8).">8/1- 11,18G)0/,,).)-8 >1(M1-)-8? I1,1?7'%/F'1@?$%8R I8 /1$7? !
M.1M).8/)23'%/FY2>1(M1?)0!1,! 1-$(9). 11,1)%)>8.1%587" M 18'2?2/$(@10/$(@
>'%I$(@('7-)?/$(@ '9/>'.91-'8)@"-0 IMG1?MG'8)6B,).)-8 118G)!>1(M1-)-8?!
1->%$0)-c5()?@Y/(($-17%19%$%/-?@.18)/-2@>/-?@-0 -/8.17)-1$? M.10$>8?@
?2$>@?1$.)" 0 '((1-/'3  <'%/F'ni@S$,,)./-7 >'M'>/83/?' 1.)?$%8,!18G)-8).">8/1- !1,!
9/>'.91-'8)?@MGINIG'8) 2@ !$.)'@UG/>C%P%8!81.)7$%'8)8GIMVI1,1?'%/F'B
#%$.8G).(1.)@!8GIM.18)/-2-0 1)-c5()? !G'F)!-8/(/>.19/'%@%$9./>'8/1:? 1U)%% !
0/7)?8/F),$->8/1-?3HB LWGIM).>)M8/111,12'%/FI'2 I' 12/(M%)0/7) ?8/F)%/h$/0- 18G)
1.'9%4>'F/89G'?10.'28/>'%8k>G'-7)0 |1F). I8GIM'?285)".23IRE5'?19))- 12>/)-8/,/>'%%5
M.1F)-1819) !1,17.)'8 10/'7-178/>IF'%$)?>1(M'.'9%) 1819%110@ >'M'9%)1,!
>1-F)5/-7 Y-,1.(8/1-  '91$8!8G)/-0/F/0$'%nDF).'%%6)' %8GAOLXF). |ABB5)".? 71!
'>/)-8 1:G/-)?) 101>81.7%?)01?'%/F!' ' 10/'7-1?8/>1,%$/08/G)8-?M)>8)U8G)?()%%6
-0 18G/>"-)?PL,12'%/F!-0 12?21>/'8)01>G'-7)?1810/,,).)-8 1()0/>'% !>1-0/8/1-?81.) !
)>)-8%5@>/)-8/?8M1?78$% ' SG'8?/->) 18G)GS(- 1?'%/F.57%'-07.) 'G/7G%5
M).()'9%) 128.$>8%.)D-F)%1M)095!>'M/%%' ABIM1?2?2/9%)) 1)Z>G'-7) 11,19%110
9'?2)0 1(1%)>$%)R81!8G)?'%/FI>1$%0,%$)->)1?'%/F'n(2%)>$%'>1-78/8$)->5@
'%%1U/MZ/.>$%'8/-B/1('A).?  1819)1'9721.9)0 1951?'%/FBVGHZ>G'-7) I>'- 11>>3!
8G.1$7®1'2?/F)0/,,$?/1-@>8/F)18.-?M1.8'8/1- 11.1)Z8.">)%%$¥$%8 1/%8.'8/11@
%)'0/-71818G)M.)?)->) 11,19%111'?)0 X1%)>$%)R 12'%/FBNGY-%/-/>"HT7-/,/>'->) |

1,12'%/F.59/1(\).2  1G'219))- I-F)?8/7'8)0Y/- ($%8/MIBBS0/)?23>/)-8/28%'F)!
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G5M18G)?/C}8GIM1272/9/%I86'83G)9/1>G)(/>'%>1(M12/81- I1,12'0%6/FI>1$%40)
',)>8)0 19518G),.)) JZ>G'-7) I1,199%118'?)0 (1%)>$%)P@\0/1(.A).? 11,10/?)'?)@
8G.1$7@G)>'M/%%" /\2F)%1M/-18G)?'%/F .57%'-0?BVGH)-?  12'%/FI(/7G8!
>1-8/- ($%8/MYY).?  '91$818G)-0/F/0$'%niP8'8)1,/G)' %8GAU)F).@G/P!- |
') 18G'8)h$/.)? 1,$.8G).L)?).>G 18IM.1F)8G)), />'>5 I1,12'06/FI'? I' 1)%/'9%)
9/1(\N).3 HC@ L

WGIE'8/1-'%IR-?8/8$8), V) %8GH&RVD),/-)? ' I9/1('A).  I?10- 119°)>8/F)%5
(0'?$)0 !0 )F'%$'8)0Y-0/>'81. 11,1-1.(% 19/1%17IM.1>)??) A@8G17)-/*
M.1>)?2?)2@MG'.(>1%17/3.)?M1-?)?1818G).'M)$8/4-8).F)-8/1-p31+19/1(.A). !
>'- 10)(1-78.'8) 2! I-8/9105@/>.19)@6&+@D&H1.! IM.18)/-@0 U2>'M'9%)1,!
M.1F/O/-7-,1.(8/1- '91$8!8G)MG5?/1%17/388)I1," IG$(-3 HADI=%111).$( I1.!
M%'?('I/2>1-2/0).)0 18G)(1?8!,.)h$)-8%5198/-)0 121$.>)!1,1()'?$.'9%) !

9/1('.N).? V- 18G)91053/1U)F).@?'%/FIG'?19))- 1>1(M)8/-71'2I'- 'OF'-8'7)1$? !
00/$( !0 I 19%)2RF'2/F) 1%8).-'8/F)3bG/%)198'/-/-7 19%110'(M%)?2.)h$/.)? !
8.1-)0 100/>'% IM).?1--)%'-0 /2>1-?/0).)0 IMG5?/>'%9855?/F) @ 1%%)>8RV6/F!
2'(M%) /2~ 1)'25 IM'/-%)22@ J-F'2/F) IM.1>)0$.)3RB?/-)ZM)-?/F) I0 101)?}-18!
)h$l) 18.7-)0 1)0/>'%178',,181M).,1.(3 IRBA'%?1"). 18IM).,1.( 'U/S8G1$BG)-))0 !
1.1))0%)?!11. 18G)M122/9/861,Y-"$./)? 0 18G$R'../))? !' 1%1U)!1>.172

>1-8'(/-'8/1-  1/?M18G-19%118)?87d! LI

<%/F.59/1(\N).? 1> 19)1>'8)71./c)0 Y-814M.18)1(/> IH% 1> WAEDS$>)OM. 18)/- 2
1,/G17B0 19'>8)./'%!1./7/-? 1%/")-c5()?@Y(($-17%19$%/-?!-0 1>581//-)?Li@
7)-1(/> H6&+-0 (Q&+L@0 !(/>.19/'%H9'>8)./'I-0 19'>8)./%IM.10$>89@?@

28).1/07-0 IG1.(1-)?L3I<'%/F.59/1(.A).? IG'F)19))- 1$?2)0181)Z'(-) !8G)),,)>8!
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1,1%/,)?8595)81.21%/NR(1-7@'? 1U)%92 10/?)'?) 10)8)>8/1-3+1-$(9). !1,!
(%I7-->/)2@'%/NP.)?28@L.'U-0 11F"./- 1>'->).@G'F)19))- 1,1$-0181>'$?)!'- |
)%)F'8/14/- 15).8/- 12%/F.59/1(\A).? -0 12G1U IM.1(/2/-7 1,$8$.)V-18).(? I1,!
).%510/'7-12/2 0 19)88).IM.17-12/2,1. IM'8/)-8?8HId @] @LBG"-7)? !/- 1?'%/F".5
9/1(\N).?  1U).) 1,1$-0 1819)12/7-/,/>'-8 l/- I' 1918, 1U)%%1-28.$>8)1()0/>'% 128$0/)?
1,10/,)).)-8 10/2)'?)? -0 1>1-0/8/1-?@ '>1(M"./?1- 1818G)('8>G)0 >1-8.1%P@\)@
<Y 7.)- mM?5-0.10)@!0/'9)8)? 1()%%/SHEFE'S8/8/P@/R @ !-,)>8/1-?1U/8G
V)%/>19'>8)IK5%1 43IPL!

1>611:2.0D"

+(1-7 '%EBG)U/0)L-7) 11,17%/F.59/1(.N).? 18G'S>'- 19)18)78)A@81M)?!) |
)7.0)0 I'212$M)./1.3HI[ L:5817-)? 1) 19111%)>$%'U)/7G87%5>1M.18)/{B@/>G
') Y(M1.8-8 1)7$%'81.71,18G)/(($-) M.1>)??)7-0 I') IM.10$>)095/(($-) !

0 1- J(($-)  >)%W%BG)GK- 191053VG)B.) Y-F1%F)0- -0$>/-7 17.1U8G@
M.1%/,).'8/14-0 10/,,).)-8/'8/1- 11,1-1.(% !>)%%Y-,%'((8/1- -0 18$(1./7)-)2/23 !
'581N-)? 1) 1>)9a67-'%/-7(1%)>$%)8G'B/0 V- 1>)%684>) %694 (($-/>'8/1- V-

[(($)  1)?M1-2)2"-0 178/($%'8)8G)(1F)() -8!1,1>)%WB2U'.0?12/8)21,!
I-,%'((8/1-@ Y-)>8/1- 0 18.)$(" 19519/-0/-7 181?M)>/,/£)>)M81.71- 18'.7)81>)%%?3
:5817-)? IG'F)10/,,).)-8 IM.1M).8/)218G)5.) IM%)/18.1MG'@-710/,,).)-8 1),,)>871- !
0/,,).)-8 1>)%%8T@B>'- '%?1U1.A V- 125-).75 1U/8QG)'> G18G)!1.!-8'71-/c) 11-) !
-18G).31='?)0 !1- 178.$>8$.'961(1%175€3)5>'- 19) 10/F/0)0Y-8112/2("1. 1>581~/-)!
)>)M81.17.1$M?IRT)>)M81.17.1$MB8).,).1- 1)>)M8L.7.1$M@HE&#)>)M81.17.1$MI@
>G)(17-) 1)>)M8LI7.1$M@/N#)>)M81.17.1$MI@ 'G('81M1/)8/- 1.)>)M81.7.1$MB

H\@ID+%8G1$7 &%) 1>%'27/,/>'8/12578)(11,1>581//-)201)?1-18!2))( !819)!
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)28'9%/2G)@B@)53>'- 19)19.1'0%5?)M'.'8)0 I'>>1.0/-7 1818G)/},$->8/1-H?578)($7?)0!
- 18G/M'M).LI/-81IM.13-,%'((81.5 -0 I8/ J-%'((81.5 !>5817/-)?8NG)

0 '2$.)0 IM.)?)->) 11,1>5817/-)/2>1-2/0).)0 )F/0)->) I1,I- 11-71/-7 IM.1>)?7- 18G)
9105/UG)8G)..)'>8/-7 181/-"$.5 I1.1/-)>8/1- 1.)2$%8/-¥- - %'(('8/1-3 HN L

2().7/-7 1%/8).'8$.J8G.1UTBG)%/7E8 18G)0/'7-178/>IF'%$)1,18G}>1-8)(M1.".5 !
'MM.1'>G1,)F'%$8/-7 18G)%)F)MI>5817/-) /- 12'%/F @ M)>/ %IH8G)OF'->/-7 |
)%QL,11.'%4>'->).@-0 'G1USG)F'%$)>'- /0 /- 1).%510)8)>8/1-11,18G)0/?)'?) I'?
U)%9 IM.)0/>8/-718G)M.17-12/2-0 IM.17.)22/1-11,IM.)>'->).1$? 196)?/1-2§'8) !
0)8)>8/1-L)(/-? ! 1>G), >$%MIEISGIM11IM.17-12/21,11.'%47h$'(1$? 1>)%%

> >/-1('@ 18G$B8/%/c/B105!,%$/09/99%1160 12'%/FI'? IM.)0/>8/F)0/'7-178/>!
811962)27)-8/'%4,1.1).%5!0)8)>8/1-"-0 I Y(M.1F)0 IM.17-12/2-0 'h$'%/8H., 1%/ )L,!
M'8/)-828HIPLI<1() !1,I8G)(1?8!.)M)'8)0%35/-F)?8/7'8)0!M.13-,%'(('81.5 1>5817/-)2!
/- 127%/F!) IRPEBAARJT -0 WEHKIWG)S.) 721>/'8)0!U/8G0/,,).)-8 11.'%4
0/2)'2)2@6INM)./101-8'%40/2)'?) -0 11.'94>'->).3 IHJBIX- 18G)18G)!G'-0@RJCBIRY
dr-0 IRGCQH.) )Z'(M%)?!1,!- 80-%'((81.5 I>5817/-)28G'8G'F)19))- I( )'?$.)0 !
I- 12'%IF!-0 12).$(3 IHAQWGY6)F)0IM. 1-,%'((81.5  1>5817/-)2>"- 19)1)%)F'8)0- !
T$(9).  11,U(($-1%17/>'%10/2)'?)? 2 IU)%4#4%'(('81.5  1>1-0/8/1-23HIPL!
+71()-8/1-)0  '91F)@8G)%)F)M>5817-)2>"- 19) 1$?)0181'2?)2721%/,)?8506)
M.'(8).2 19%/NPR(1M-731Q)?).>GIG'212G LU 12/7-/,/>'-8 10/,,).)->) U- 18G)RJOQ+
>1->)-8.'8/1-? 19)8U))- 12(17).2 !0 -1- J2(17).23 IHAAI&S().1$? F/0)->) !
0)(1-78.'8)? 8G).)%'8/1-2G/18)8U))- 12(17-7 !0 IM)./101-8'%40/?)'?)3IRE?
A1U- 18G'&2(1N-7 I0F).2)%5,,)>8?!8G)G175)%987%/85B1.)?M1-0181

[-%'((81.5 '>1-0/8/1-?@0 '8G$>1-8./9$8)7818G))Z">).9'8/1- 1,!M)./101-8'%
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0/2)'2)31Q)?).>G 12G1U?P- I->)'?) V- 18G)%)F)%7>581"-)?RICRIABIP @dh !

0 IW&HKY- 1BGY7/-7/F'%>.)FI>$%'!, %$/BIN:#11,IM'8/)-8AU/8GM)./101-8'%
0/2)'?)? I>1(M'.)0 181IM'8/)-82U/8G7/-7/FI8/P-0 1G)'%8G51-8.1%PHA@AIWG)
)?$%82,!-18G). 128$05L- IM'8/)-82U/8G>G.1-/5M)./101-8/8/72$77)?8G'83G %) F)%
1,IRGOI7>%17?)%)%'8)01818G)?)F)./85!1,IM)./101-8'%0/?)'?) 3IRB6 212G 1U? 1>%)']
I-F).?) 1)%'8/1-2G/\9)8U))- 18G)>1->)-8.'8/1-? I1,IRgD-0 'RGCBRB6117)08!8G)
2(1M-7 128'8$7L,18G)M'8/)-8!' AU)%%40 !,1$-0 18G'83G)%)F)%7RGAU).) 1,1$-0 81
9)IGI7G) Y- 18G)7/-7/IF'%>.)F/>$%'1,%$/11,12(17).? @UG/%BG)%)F)M?RGCBU).) |
GI7G)!(1-7 '8G)G)%8G51-8.1%PHIdIRY 128$08L,12'%/F .59/1('A).? V- !

2(11).2 @8G)%)F)%71?'%/F . SWEHKIG'0! IM12/8/R¥1..)%'8/1-U/8G8G)(1$-8 !1,!
>/7')88)?!12(11)03 1;1.)1F).@ 18G)()0/- 'RgO>1->)-8.'8/1- 1U'? I3P8/()? G/7G)!- !
8G)?(17) .!18G-18G)-1- 2(11). 17.1$MBHI] L</(/%".%BG)%)F) ¥R P @dd @O
0 IR@\ 12G1U)0?8'8/28/>1947-/,/>'->) WUG)- >1(M')0 19)8U))- 12(17).?2 !0 I-1- J
2(17).? 12 1U)%9%8 IM'8/)-82U/8GM)./101-8'%0/?)'?) IF).?$21G)'%8G51-8.1%P@
-18G). 178$05L,18G 17/-7/F'%>.)F/>$%", %$/03d]L

WGI-581/-)2'22)?2)0 - IBGIM.)?)-8128$08.) 12$((./c)0 V- 18G),1%%1UITI%)@

UGAGG'?19))- '0'M8)0 I,.1( G88M*ssUUU3> JBiY3>1(
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W'9UC.5814/-)? !

Cytokine' Production’

Biologic Activities and Functions'

IL-1'

¥Producedy monocytes,
macrophages)eutrophils,
endotheliakells,fibroblasts,
smoothmusclecells,
keratinocytes,
Langerhansgellsof the skin,
osteoclastsastrocytesepithelial
cellsof thethymusandthe
cornea,T-cells,B-cells,NK-
cells.

¥Productionstimulatedoy TNF-
I, IFN-!, IFN-" andIFN- #,
bacterialendotoxinsyirusesand
antigens

¥Chemaeoattractanfor leukocytesstimulation
of T-helpercells(IL-2 secretion)proliferation
of B cells,$ B-cell responsiveneds IL -5,
proliferationandactivationof NK-cellsand
fibroblasts thymocytesglioblagomacells.

¥Enhanceshe metabolisnof arachidoniacid
(prostacyclinandPGEZ2)in inflammatorycells
(fibroblasts,synovialcells,chondrocytes,
endotheliakells,hepatocytesandosteoclasts)

¥Increasedecretiorof inflammatoryproteins
suchasneutral proteasegcollagenaseglastase
andplasminogeractivator).Antagonizeshe
effectsof TGF" ontheextracellularmatrix

¥Promotionof woundhealing(angiogenesis,
proliferationof fibroblasts,neutrophil
chemotaxis)

¥Significantlyincreasedn the periodontal
tissuesandgingival fluid from diseasedites,
comparedvith healthysites

¥ IL-1" up-regulatesnatrix
metalloproteinaseanddownregulatedissue
inhibitors of metalloproteinasproduction

¥Powerfulandpotentboneresorbingcytokine
¥IL-1RAO®nNly knownfunctionis to bind to

IL-1 receptorsblockingIL -1 andpreventing
signaltransduction!
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W't 1-8/-$)0 !

Cytokine'

Production’

Biologic Activities and Functions'

IL-6'

¥Producedy
monocytesfibroblasts,
andendotheliakells.

MacrophagesT-cells
andB lymphocytes,
granulocytessmooth
musclecells,
eosinophils,
chondrocytes,
osteoblastgnastcells,
glial cells,and
keratinocytes.

¥Productionnducedby
IL-1, bacterial
endotoxins,TNF

In fibroblaststhe
synthesiof IL-6 is
stimulatedoy IFN-",
TNF-!, PDGF,andviral
infections

IL-6 canalsostimulate
or inhibits its own
synthesisdepending
uponthecell type.In
epithelial,endothelial,
andfibroblasticcells
secretiorof I-L6 is
inducedby IL-17

¥Productioninhibited by
Glucocorticoids,
IL-4, andTGF-betal

¥Pleiotropiccytokineinfluencingantigenspecific
immuneresponseandinflammatoryreactions

¥B-cell differentiationfactorin vivo andin vitro andan
activationfactorfor T-cells

¥In thepresenc®f IL-2, IL-6 inducesthe
differentiationof matureandimmatureT-cellsinto
cytotoxic T-cells

¥|L -6 alsoinducesthe proliferationof
thymocytesandprobablyplaysarolein the
developmenof thymic T-cells

¥IL -6 is capableof inducingthefinal maturaton of B-
cellsinto immunoglobulinsecretingplasmacellsif the
cellshavebeenpre-activatedby IL-4

¥In B-cellslL-6 stimulateghe secretiorof antibodies
¥Contributego theterminaldifferentiationof B-
lymphocytego plasmacellsandstimulatessecretiorof
immunoglobulin(lg)A andlgG

¥Smokingcauses depressiomf IgG andpossiblylgA
productionin serum

¥Inducesboneresorptionpothby itself andin
conjunctionwith otherboneresorbingagentd
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W't 1-8/-$)0 !

Cytokine' Production’ Biologic Activities and Functions'

IL-8' ¥Producedy ¥Chemotactidor all knowntypesof migratoryimmune
monocytes]T- cells
lymphocytes, ¥Differs from all othercytokinesin its ability to specifically
macrophages, activateneutrophilgranulocytes
fibroblasts,

endotheliakells,
keratinocytes,
melanocytesand
chondrocytes

¥Productions
stimulatedoby IL-1
and TNF-!

¥Production
inhibited by 5'
lipoxygenaseand
vitamin D3.!

¥Inhibits histaminereleasédrom humanbasophilsnduced
by histaminereleasingactors,CTAP-3 (connectiveissue
activatingprotein3), andIL-3

¥AntagonizedgE productionby humanBcells.

¥Supportsangiogenesiandmay play arole in disorders
suchasrheumatoidarthritis, tumor growth,andwound
healingthatcritically dependon angiogenesis

¥Powerfulchemotactidunctionsfor poly-morphenuclear
leukocyteshut alsofor lymphocytesandmacrophages

¥|s a potentmediatorof granulocyteaccumulatiorat the

sitesof inflammation
!
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W't 1-8/-$)0 !

Cytokine'

Production’

Biologic Activities and Functions'

IL-10'

¥Producedy T-cells
(Th2 cellsbut not
Th1T-helpercells),
B-cells,and
keratinocytes

¥Productions
inhibited by IL -4!

¥PotentandspecificT-cell chemoattractant

¥Inhibits the synthesif a numberof cytokinessuchas
IFN-#,IL-2 andTNF-" in Th1 T-helpersubpopulationsof
T-cellsbutnotof Th2 T-helpercells

¥This activity is antagonizedy IL-4

¥In thehumansystem|]L-10is produceddy, anddown
regulateghefunctionof, Thland Th2 cells

¥In macrophagestimulatedby bacterial
lipopolysaccharidedl -10inhibits the synthesisf IL-1,
IL-6 andTNF-!

¥In humanmonocytedFN-#andIL-10 antagonizeeach
other'sproductionandfunction.

¥1L -10 hasbeenshownalsoto be a physiologicantagonist
of IL-12

¥|L-10 actsasa co-stimulatorof the proliferationof mast
cells(in the presencef IL -3 and/orlIL -4) andperipheral
lymphocyted.
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W't 1-8/-$)0 !

Cytokine' Production’' Biologic Activities and Functions'

Tumor ¥Producedy ¥Inhibits anticoagulatorynechanismandpromotes
Necrosis macrophages, thrombotc processeandthereforeplaysanimportantrole
Factor- monocytes, in pathologicabrocessesuchasvenoushromboses,
Alpha neutrophils,T-cells, arteriosclerosisyasculitis,anddisseminatedtravasal
(TNF-1Y)' NK-cells,astrocytes, coagulation

microglial cells,
smoothmusclecells,
andfibroblasts

¥Production
stimulatedoy
interferonsJL-2,
Bradykinin,immune
complexesinhibitors
of cyclooxygenase
andplatelet
activatingfactor

¥Production
inhibited by

IL-6, TGF", vitamin
D3, prostaglandin
E2,dexamethasone,
CyclosporinA, and
antagonist®f
plateletactivating
factor!

¥Potentchemeoattractanfor neutrophilsandalsoincreases
theiradherencé¢o theendothelium

¥Inhibits the growth of endotheliakellsin vitro andis a
potentpromoterof angiogenesig vivo

¥In restingmacrophage$NF inducesthe synthesiof IL -
1 andprostaglandirE2

¥ Stimulatephagocytosisindthe synthesif superoxide
dismutasen macrophages
¥Activatesosteoclastandthusinducesboneresorption
¥Stimulateghe expressiorof classl andll

HLA anddifferentiationantigensandthe productionof
IL-1, colonystimulatingfactors,IFN-#, arachidonicacid
metabolism

¥ Stimulatesthe biosynthesi®f collagenases endothelial
cellsandsynovialcells

¥ Stimulatedibroblasts,including gingival fibroblasts to
producecollagenasevhichis implicatedin thetissue
destructiorof periodontadiseaseindto stimulatebone
resorption

¥Activatesmonocytesaandstimulateshe productionof IL -
1" andplateletactivatingfactor
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(08).? IHATS(AI=R Y 17$..17'8) 1()'?$.)  11,19105!,'819)>'$?) /8()'?$.)? 1)Z>)??
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Calculate Your Body Mass Index

Body mass index (BMI) is a measure of body fat based on height and weight that applies to adult men a

« Enter your weight and height using standard or metric measures.

e Select "Compute BMI" and your BMI will appear below. |

Espaiiol BMI Categories:
Underweight = <18.5
STANDARD METRIC Normal weight = 18.5-24.9

Your Overweight = 25-29.9 |
Height: I:I I:I Obesity = BMI of 30 or greater
(feet) (inches)

Your] The BMI Tables |
Weight: H

(pounds) Aim for a Healthy Weight:
Limitations of the BMI
Assessing Your Risk |
Controlling Your Weight ’
Recipes

Download the BMI calculator app today
(available for iPhone ' and Android ).

‘ Your BMI:
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Table 9

Salivary biomarkers by smoking status

Control Conventional Mixed E-cigarettes
(n=15) (n=18) (n=16) (n=15)
Biomarkers Mean SD Mean SD Mean SD Mean SD F n

Pro-inflammatory Cytokines

IL-6 (pg/mL) 2.04 1.71 1.81 1.61 1.65 1.52 1.68 1.48 0.19 0.901
IL-8 (pg/mL) 1.20 0.67 1.28 0.86 1.22 0.74 1.27 0.80 0.04 0.990
IL-1B (pg/mL) 143 1.54 1.39 1.64 1.21 1.44 2.84 1.51 3.67 0.017
TNF-a (pg/mL) 9.36 4.15 30.42 15.75 25.55 14.65 2841 19.17 6.69 0.001

Anti-inflammatory Cytokines

IL-10 28.62 34.31 23.15 26.01 27.26 28.73 28.44 2880 0.13 0943
(pg/mL)

IL-1RA 243.19 96.32 245.58 107.46 241.42 120.22 215.39 86.09 0.29 0.836
(pg/mL)

C-reactive 3702.07 3486.62 7308.10 4530.12 6358.53 4038.23 7236.15 4867.6 2.41 0.075
Protein 7

(pg/mL)
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Thegingivalindexwasusedto categorizehe gingival healthof the study
populationasdiscussecarlier.Theresultantscoresvereinterpretedasfollows: A score
betweenB3AC3Bindicates(/%0/-,%'(('8/1-@ -0 ' INR- 18G).-7) 19)8U))- HC3IC
A3BI?>1-?/0).)0 I( 10).'8) /-,%'(('8/1 -@JG/%)!NRO)8U))- HAIIBBI/?
>'8)71./c)0 I'? 12)F).) V-,%'(('8/1-3 !

Thefollowing graphshavebeencreatedo illustratethe meanvaluesof the
salivarybiomarkerdgn eachsmokingcategorybasedn their gingivalindex. These
graphsonly demonstratenean valuesof the biomarkerevels.Giventhe sizeof the study
samplethegraphsareusedonly to explorepossibletrendsthatmay suggest potential

directionfor futureresearch.
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(10-81$? 1,1.1).950/?)'?) 10)8)>8/1--0 1,1.18G).)0$>8/1-!1,IM18)-8/'%/?)'?) !

0 18.)'8()-8 >1(M%/>'8/1-2-0 Y(M'.()-8?3 "+%8G1$RS>E38)(M8?'.) 1.'8G). !
2>'>) 10 18G)$?)!1,12'06/F . 59/1(\A).?  U2-18!' IM1IM$962?)?2()-8 ()8G10@BG).)!
(I7G8I9) I IU/0) L'-7) 11,1,$8%.)IM122/9/%/810 M18)-8/'%%/-/>BM%/>'8/1¢1..!
(1-/81.-7 18G)M.1,/98),12'%/F".59/1(".A).?3 !

'5817-)? 1) 1 17.1$M1,1>)%497$% '8/~ 1%10(1%)>$%"1U)/7G8M.18)/-28G'8
G'F)!I- 1)Z8)-2/F)V-,%$)->)!1- I8G)M.10$>8/1¢-0 I'>8/F'8/1-11,10/,,).)-8 1),,)>81.!
>)%%26/0) 1.-7) 11,1>)%WR10$>)2>581-)28/1U)F). @B>)%%0 !(>.1MG'7)? !
') I 1>G/)1?1$.>)1818G)/IM.10$>8/185817-)? I') 1?2?1>/'8)01U/8G -$(9). 1!
28'7)2- 1(($-/85 1-0 V- %(8/1-@ V- UG/>@BG)3.)7$%'8)8G)('7-/8%0) !0 !
0$.'8/1- !1,18G).)?M1-?)i#$.8G).(1.) @G)3M%'B!>.$>/'%b1%Y- 18G)(/-8)-->) |
1,18/22$)G1()1?8'2/23WG)B.) 1$2$'%%85' - 2/)-8%5M.10$>)0'8 M/>1(1%'!
>1->)-8.'8/1-? -0 1) 1)Z8.)()%5!M18)-88VG)5- 8).'>81U/8G?M)>/,/+)%9%.,'>) |
)>)M81.78G'8198"/- I' IG/7G, /-85 1,1.1)’>G 1>5817/-)3WG)Y-8).'>8/1- 11,1>581/-)
1>>$.%- ' 1-)8UL.A* 1 /.28951-0$>/-7 1)'>G 118G).1?)>1-0195!8.-2(10$%'8/-7 >)%%
2$.,>) 1)>)M81.2-0 18G/.09575-).7/28/>@0/8/F)@. -8'71-/78/> !/-8).">8/1-? !1- |
>)%%>8/1-3WG1(M%)E'SS$.) 11,18G).1%M,1>5817/-)1)8UL.A I/228/9@40 181
$-0).78'-0 10)?M/8))Z8)-?/F)1)?).>G U-18G/?)'3 H]D@EB

WGM.1J-,%'((81.5 1>5817/-)28G'8G'F)19))- 1()'?$.)0 V- 17'%/FY- 18G/P
28$05 .) IRGC|ERP@g\ 0 WEHK3IWG)B.) 1>1-7/0).)0 1819) I-F1%F)0- 18G)G1?B
)?M1-2)I'210)0/'81.2 11,18/22$)0)?8.$>8/1-R->.)'?)0 1%)F)%¥8G)?)>581/-)AG'F)!

9))- 119?).F)0 Y- 10/2)'2)0 IM)./101-8'%8/27$)23(1-7?8 18G)?)@G)%/7GB?19))- !
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8G.1U-!1- IRGOI?/->) g/~ Y(M1.8'-8 IM.1J-,%'((81.5 [>5817/-)3RdO1>>$.7- !
8U1,1.(? IRGCK!-0 IRdDj 3RGD] IG'219))- IM.1F)-1819)18G)(1.) M18)-81,18G)
8U1,1.(2@M1??)??/-7 1>'8'91%/8),,)>8!1- 191-) 'MM.1Z/('8)%HCH],1%B1(M'.)0 !
U/8CRJCK@GS$PAU'? 1>G1?)4819) 178$0/)0/- 18G/R)?)'.>G3HPB@L+00/8/1-'%%5@
8G)%)F)!:QKIU? 1()'2$.)? U/~ 18G)?'%/FI?'(M%) 22 ' IM.13-,%'((81.5 !
9/1(".").3 IX- 18G)18G)IG-0@RJCQ+-0 IRGCB'.) 18G)8UN-8/ J-,%'(('81.5 !
>5817/-)28G'8G'F)19))- 1()'?$.)03 RGCQHH.)>)M81!-8'71-/28L I 17%5>1M.18)/-
8G'89)%1-78B18G)?() !,'(/%5!"? IRGX'-0 I2AM.10$>)09518G)?'() 1>)%B2@)>/%%5
(>.1MG'7)?3 IR82-%8-1U- 1,$->8/1-1/21819/-0 181RGC.)>)M81.2@%1>"-RgC!-0 |
M.)F)-8/-7 12/7-'988.-20$>8/1-@G$P?>1-2/0).)0 I I8/ J-,%'((81.5 >58/-)3!
HPOR4'00/8/1-@RGCBI %2 16'9)%)08/ J-%'((81.5 !0 Y2 -1U- 18IM%'S!
M18)-8.1%)Y- 1%/(/8/-AG1?B(($-)  !.)?M1-?)18IM'8G17)-21@G).)95!M.)F)-8/-7 !
0'(7) '818G)G1?BO !(/-8/-I- 7-1.(% 18/22$)G1()128'? /2BHPAWGIP6)F)%d7!
'%BGIM.)F/1$?965-8/1-)0  1>5817-)2G'F) 1%".7)/-8). X-0 Y-8." J-0/F/0$'%A
F./'8/1-? V- 18G)%/8).'8$.)@G/>G%) . %3$77)?8BG'8G)/IM.1,/1%)?2) V-,%$)->)0!
95! ($%68/8$0ML,!,'>81.2@G/>GS'F)19))- IM11.965G'.">8)./c)0 1810'8)3IHPQ!
K.18)/- I-'%52/2!1,12'%/FIG'2185M/>'%%5 )F'%$'8)01$2/-71)-c5() Pb/-~)d
/(($-171.9)-8  '72'57 IH2gR<H#RGR<H?' 19/1>G)(/>'%8)>G-/h$)UG).) I'- !
$-A-1U- 1-8/7)- U2, /Z)0 181 12$.>)@-0 18G)-I 12M)>/,/H-c5() Pol-")A'-8/9105 !
/2U'?2G)0 I1F). 18G)?$.,">) 181)-'9%) 19/-0/-7 1818G)-8/7 )- I0 12$9?)h$)-8!
0)8)>8/1-H]BLIg)F)%,IM.18)/-2U).) 1.)M1.8)0!'? 1>581/-)1>1->)-8.'8/1-? IHM7s(%L3
296)>8.1-/1>/7'.)88)?!') 19'88).5J1M).'8)0 I0)F/>)?18G'8$- 11- I Y-G'%'8/1-J

'>8/F'8)01()>G'-/?(3 +718G)$7?). 128'.8%-G'%/-7@G)M.1>)21G)'8?" 1,%$/0
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>1-8'/--7 1>'.8./07)@UG/>@V.10$>)2F'M1.3WGR6/h$/D- 18G).),/%%'9%).8./07)? !
85M/>'%@!-/>18/-) @%8G1$7G- }/>18/-) 1>'.8./107)? 1) I'F'/%'9%)@'8G/P8$05@
U) 11-%5->%$0)07$9°)>8RIG 11$?) -/>18/-) I>1-8'/-/-7 1) I>/7'.)88)?3E-%/")
>1-F)-8/1-'%!>/7".)88)?@3>/7'.)88)?101!-181.)%351- 1>1(9$?8/1- 18G$2$?).?101!-18!
)ZM1?)8G)(?)%F)?L.118G).2@G 1/-G'%)8G)).1?1%@1(-5 !1,18G)G".(,$%!
>1-8)-8711,1819'>>12(17) I-0 IM'.8/>%)RI.10$>)095!>1-F)-8/1-' %/7'.)88)?3
+068G1$BG)/IUL.9%0U/0)?'%)P-0 MIM$%'./85 1'M/0%E/?/-7@G)OF).?) !
),)>8711,1) 3>/7'.)88)1$?)!1- IGS(- 1G)'%8(5) 128/9M41.945-0).28110!810'8)36$) 181
8G),">8I8G)F'M1.18G'83G)) J>/7".)88) 1>1-8/-? 1)U). 1>G)(/>'%8G'-1>1-F)- 8/1-'%
819'>>1?2(1N@8G)3.) !1,8)->1-2/0).)0 !' 1?'). '%8).-'8/F)181>1-F)-8/1-'%!
>/7')88)?3V1U)F).@) >>/7'.)88)?!') (12810),/-/8) %5181U/8G 1$85)'%8G?"?3HPL
WGIE#110!-0 16.$7 +0(/-/28.'8/1- IH#6+IM).,1.00 ! I-'%5?/211,18G)>1-8)-82!
1,18G)) 3>/7'.)88)?1%/h$/08/G)5>1-,/.)0 '8GIM.)?)->) 11,,1$.1("1. 1819'>>1)
2M)>/,/5/8.12'(-)2@ ! 1'(/%5 11,15 >/-17)-/> 1>G)(/>'%?BVG)8S'F) 11-%5)M1.8)0!
8G)M.)?)->) !1,18G)?)>G)(/>'%2@$d0/0-1810/2>%1R)G)8G) 18G)(1$-8? 10)8)>8)0!
) '>G)0!G".(,$% 1%) 6. - 183HPHIR-,1.(8/1- 1?2?21>/'8/-718G)$?)!1,1) I>/7'.)88)?!81
G)'%8G?"21G'219))- 1(/-%5 1198/-)0 1,.1( 1?G1.88).( U- IF/8.1?78%0/)2U/8G>$%8$.)0
>)%%0 1,.1( 171() U- IF/F1)ZM)./()-82 U/BGGS(- 17$9)>87BICIRF/8.178$0/)?
G'F)IM.1F)- 18G'8>58812/9,)>82F".5 I'(1-7 1) 3>/7'.)88)L),/% 6$/0%E() !, %'F1!
>G)(/>'%7?$>G? I>/--'(%0)G50)@!G'F) 1812/>/8818G >1->)-8.'8/1-? 1$?)0!/- /8B
HA+00/8/1-'%4/-,1.('8/1- !1- 18G)G)'%8E,)>8?11,!) J>/7'.)88)?!>"- 19)1198'/-)0 !
A( 1>'2) 1)M1.871- 1$2).2IUGIM.)?)-8)0 I8IMG5?/>/-R/8G?5(M81(? I'88./9$8)0!

81)/8G).18G)$?)!1,!1. 18G))ZM12$.)81) I>/7'.)88)?2
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+19". 7)17>'%)1, 178$0/) V- 18G)%/8).'8$.)G'?1>1-,/.)0 18G)('7-/8$0) !1,18G)
G'.( 1818G)GS$(- '9105/-0$>)0 19518G))ZM12$.)81812/>'-87-0 I>'.>/-1 7)-?
,1$-0 V- 1819'>>12(1%)3 +%86)<$.7)1- IN)-).'%m2)M1.87G'F) 1%/?8)01>1->%$?/F)
9105!1,))F/0)->) '91$8!8G)G".(,$% >1-2)h$)->)? I1,1819'>>1$?)11- IG$(- 1>)%%?
0 11.7-? -0 !1-11F).'%96)'%8G3'.)88) 12(17-7 1.)%'8)0Y%%-)?A.( '%(1?8
)F).5 11.7"- 11,18G)9105@>1%$-8/-71,1.18G)("1./85 !1,IM.)F)-8'9%)0)'8G?/- I8G)
E-/8)0 1<8'8)?BHP]L1t$/88/-7 12(17/-7@1- 18G)18G)IG"-0@)0$>)? 18G)./2" 11!

2(AN-7 1)%'8)010/?)'?)? -0 I?221>/'8)0IM.)('8$.) 1(1.8'%/858/7'.)88) 12(1") !
>1-8/-? I(1.) 18G'-[@BBBG)/>'%'-0 >1(M1$-073V$-0.)0? ) 181Z/#-0 (1) !
8G-[B.) 1)7/28).)0 I>'.>/-17)-23 W19'>>12(1") 1/8?)%:@1.0/-7 '818G).6:@!/" !
ALU- 1GS(- 1>'.>/-17)-3 IHTWGR61>!%1U)%%8 18G)?578)(/>)),,)>8711,1>/7".)88)
2(1M-7 IG'F)19))- I ') 11,)Z8)-?/F)1)?).>G3IRBAU)%0HL>$()-8)0 18G'S
2AN-7 Y2>1-2/0).)0 M2 ' 1/271'>81.1,1. 15G.1-/5M)./101-8/8/%- I' I01?)Y.)?M1-?)!
(-).  H5).?211,)ZM1?$.)81819'>>1M.10$>8B18G)?)F)./85!1,!M)./101-8'%
0/?)'?)L3A<(IN-7 U2A2?21>/'8)01U/BG(1.) '88'>G()-8 1%17@1-) %1720 18118G617P°@
9$818b) 22/7-711, - %'((8/1-3  12Z8)-2/F)>%/-/>"86/'%G'F) '%?22G1U-M11.).!
)?M1-?)181-1- J°$.7/>'%-0 12$.7/>'%M)./101-8'%48.)'8()-8 U- 12(17).23 IHPE
<(IN-7 10 k<!

WGIR'(M%)12/c) ®)/-7 11-%BPdU'? I'(1-7 ! 19%/PB1183).19%/(/8'8/1- /- 18G/P
28$053%8G 1$1BG)M.1>) 271, 12'06/FI>1%%)>8112 128'-0'.0/c)0@!18G)!,>81.21%/")
(00/>'8/1- 1$?)!0 '%>1G19-2$(M8/1-@IG/>®/7G8Y-,%$)->)18G)>5817/-)IM.1,/98)
0 IG'F)!' IM12?2/99)1-,1$-0/-7 !',,)>8@)).) 1-18!'0°$?78)0!,1.3WGM)./101-8'%

28'8$71,18G)?$9")>8RJ'? '72)22)01$2/-718G)7/-7/FW-0)Z -0 M%'h$P>1.)@
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G1U)F).@!,$%M)./101-8'99)Z'( 1U'? -18M).,1.00 '-0 IM)./101-8'%40/'7-1?)? !
G'F)-1819))- 1)28'9%/?G)03

X$.1.)?$%82G1U)08G'83G)%)F)HAWEAKIU).) 12/7-/,/>-8%B/%1U)- 18G)>1-8.1%
7.1$M>1(M'.)0 1818G)18G)!8G.))!7.1$M23'%/F . SWEMKY - (M1.8'-8 IM18)-8/'%
O/1(A).  11.11.'9%?h$ (1$? 1>)%96>/-1('3 RBJ'? 196?11$-0 1819) )%)F'8)0l/- !
M'8/)-820/'7-1?)0 IU/8GL.'%%)$" LM% 1% 1-IU/SCRGP@O 18G)5.) 1918G
>1-2/0).)0 'M.1(18).? - 18GIM.1>)?7L,1>'.>/-17)-)?/?3 IHP[@ PRE"- 1%6?19) -18)0!
8G'3- 1?M/8L,18G)%'>11,I8G)M.1>)? 71, 1>1(9$28/1- - [) 3>/7'.)88)?@G)))-  '%)F)%?
1,W&AKIH#7$.) ALU).) 128/%%6)F'8)0/- 18G'87.1$MI@D I') 12/7-/,/>'-8%8G/7G)!
8G'-18G)%)F)%?18G)>1-8.19%.1$MB

#$.8G).(1.) @8G)%)F)MIRGC) IH#7$.) ILIV).) 12/7-1,/>'-8%55/7G)l- 18G)) J
>/7')88)17.1$MB-2()-8/1-)0  IM.)F/1$?%E4@)- 18'/-7 I' 1>%1 6117 88G)()- !
%)F)HAWEAK Y- IH#7$.) IAL@-) 1>'- 'MM.)>/'8) I8G'¥8/2G/7G- 18G)) 3>/7'.)88)!
7.1$MI@D !7/F)- 18G),'>818G'BW&AK!>'- 128/($%'8)8G)M.10$>8/141,IRGC] IHW'9%)
CL@G/P/7G81?))( 1>1-?2)h$)-8/'%3/1U)F). @W&HKY?,1$-0 1819) %)F'8)0/- !
>1-F)-8/1-'%!>/7".)88) 12(1).? 1811@HARCj101)?1-1812))( 1819) I'? )%)F'8)0BNG/?
>'- 1'/7) 18G)h$)?8/1-11,18GIM1?22/9%))>8!1,!) I>/7'.)88) 1$?)!1- 18G))%)F'8/141,!8G)
%)F)MRICI@0 'UG)8G)I18G)!,">81.2IM%'5!. 1%Y- |(10$%'8/-7 8 M%6)F)W218G/P
2M)>/,/$7.1$MB-21()-8/1-)0 /- W'QUICRGC] U2 M1U).,.$991-) J)?1.9/-7 1>5817/-)!
8G'§A2/7-1,/>-8%5->.)'?)0 V- I8G)M)./101-8'%8/2?$)P-0 17/-7/F'%,%$/0.1( 12/8)2
',)>8)0 195IM)./101-8'%0/2)'?) @1(M'.)0 U/8GG)'%SGHS)?R->.)'?)0 1%)F)%7Rd
Cjll- IN:#1G'219))- 1221>/'8)01U/8G7/-7/F'H-%'((8/1- -0 12)F).) IM)./101-8/8/2@

UG/%)8%)F)%P.) |,1$-0 1810.1M',8). 18G).'M584PD
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RE'?1-181)?7>'M)0!1$. 1-18/>)18G'8@?M/8)8G)'9?)->) 1,128'8/?8/>1%
217-1,/>->)@83).) Y2'- 'MM'.)-8 18.)-0 18G'8H#7$.) 'dLI0)(1-?8.'8)?@!UG).) 18G)
0- F'%$)7L,IRd 1?))(? '819)18G)G/7G)?281-7 !>1-F)-8/1-'%!?(1").? -0 1)J
>/7'.)88)1$?).23Rg\ I<$MM1.827/17)-)2/? -0 (‘5 G'F)!' IM18)-8/' %1 %Y- !
0/?1.0).?1?$>G? .G)$('81/0 !.8G./8/?18H(1. !7.1UBGED !U1$-0 !G)'%/-718G'8
>./8/>'%%PM)-0 !1- I'-7/17)- )?/?8R{'00/8/1-@AM1??)??)M1U).,$%G)(18">8/>
$->8/1-2,1. IM1988.. MG 1 }$>%)".196)$"1>58)RB(MG1>58)D |(*>.1MG'7)?3 IRB
G'?19))- 1)?8'9%/?G)0 18G)%/8).'8%$.)8G'#8M.)?)->) /- 1)%)F'8)0%)F)UW1?'%/F!/2
28.1-79%4%?1>/'8)01U/8GX<< IUG)- I>1(M".)0 181>1-8.1%F8P\

RB5 1'%?19)119?).F)0@/8G1$88.'5/-7 1811,". I'/)%0,.1( 1$.IM./(.5 !
1>$721- 128'8/28/>1967-/,/>->) @G'8G)()'- 'F'%$)PL,:QKIH#7$.) IPL') !
>1-7/0).'9%5%1U)V- 1>1-8.1%421(M".)0 1818G)18G)!I 17.1$MABVG'%/F'.5:QK!
%)F)%D.) IM.1F)-1819) )h$'%4818G17),12).$( V- ($%8/MIBB$0/)?BOKIG'219))- !
)(M%15)0>%/-/>'%A%S- 1/-0/>'81. 11,17)-).'% /-, %'(('8/1- !0 I?21'1(.~). 11!
>'.0/1F '?>$%'10/?)'?) 1./?"1?8'8$7BI[BL

#1-'%%B@BG)%/7E®BIUG'8IU'? 10/2>$272)0- INNB%)AL@RJCQ+HBG1?)
$->8/1-1/79%1348G)>8/1- 11,IRGAU'? |,1$-0 1819) 1.)%'8/F)%%Btll).? I/- 18G)) J
>/7'.)88)17.1$MH#7$.) [LI>1(M'.)0 1818G)18G)!l 17.1$MA@G/>G"- IM1?2?/9%5
)ZM%'/*8G)?8'8/?8/>'%9B-/,/>'-8 |G/7®h)F)HFRJC;| /- 18G'87.1$MB
+128'8/?8/>'%B-/,/>'-8 1>1..)%'8/1-U"? I'>G/)F)0 'U/8CGBG)%)F) W7 RJC| @RJCB'-0 !
RJCQ+HU/8AM%' h$o)F)%3

! Therole of bacteriain periodontaldiseasen stimulatingthereleaseof

inflammatorymediatorss well documentedh theliterature.Increasedevelsof several
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cytokinessuchaslIL-1,IL-2,IL-6, IL-8 andTNF-! havebeenobservedn the GCF of
patieris with periodontaldisease(45) In our researctproject,we did not overlookthe
importantrole of periodontaddiseaseasa possibleconfoundng factorthatmay modify
thebiomarkerprofile in the salivasamplesandthe gingival indexwasusedto controlfor
thatfactor.

As shownon (Figure9), the meansof thelevelsof TNF-! seemto bethelowest
in the control(non-smoker)groupin thethreegingival indexcategorieswhile it
demonstrate#s highestvaluesin the cigarettesmokergroupwith a high gingival index.
TNF-! valuesseento be generallyelevateds smokersandthe mixed smokinggroup
comparedo the controlsregardles®f the gingival index. E-cigaretteusersshowlow
levelsof TNF-! in thelow andhigh gingival indexgroups while thelevelsareelevated
in themoderatggingival indexgroup.Althoughthis resultis a bit confusing small
samplesizeof thosesubjectghatare E-cigaretteuserswith coincidenthigh Gl is likely at
play.

Looking atthelevelsof CRPin thefour groups(Figure10), we canappreciate
thatit demonstratethe highestvaluesamongsmokerdn the moderateandhigh gingival
indexgroups,andin the mixed smokinggroupwith low andhigh gingivalindices.The
lowestvaluesof CRPcanbeseenn thecontrolgroupin thethreegingival categories,
beingthe higheston the mediumgingivalindexgroupandthelowestin healthygingiva.
E-cigaretteusersshowlow levelsof CRPin thelow gingival indexgroup,while in
moderategingivalindexgroup,thelevelsof CRParenoticeablyhighercomparedo the
controls.

IL-1" seemdo bethehighestin the smokersandmixed smokinggroupswith a
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low gingivalindex (Figure 11). However thelevelsseemto below in all four groupsin
bothmediumandhigh gingivalindices.This is not consistentvith theliteraturewhere
theyfoundit to besignificantly higherin sitesaffectedby gingival diseasedn a previous
studywherethey measuredhelevelsof cytokinesin GCF of smokersandnonsmokers
duringexperimentadingivitis, thetotalamountof IL-1" andIL-8 increased
significantlyduring plagueaccumulationn bothgroups.Thereasonwvhy our resultswere
not consistat with this studymight be attributedto the differencein diagnostidiuid
beingsalivaandGCF. (69,71 A possibleassociatiorbetweerthelevelsof IL-1" and
smokinghasbeenanareaof investigation put no positivecorrelationwasfoundto date.
Themeanlevelsof IL-10andIL -6 (Figures12, 13) showa patternsimilarto IL-1", being
the highestamongsmokersandmixed smokersan the healthygingivacategoryandlow
elsewhere.

IL-1RA (Figure14) showsits highestmeanamongthe controlsin the healtty
gingivacategory.ThelowestmeansareappreciatedmongE-cigaretteusersandmixed
smokerswith a high gingivalindex. Thereforethe effectsof E-cigaretteuseon this antr-
inflammatorycytokineremainunclear.

IL-8 (Figurel5)is consideredo bethe mostimportantmediatorfor the
recruitmentandactivationof polymorphonuclealeukocyteslt showsthe highestlevels
amongcigarettesmokeran the moderategingival indexgroup.A numberof studieshave
suggestea positiverelationshipbetweenGCFIL -8 activity andperiodontaldiseaseln
oneof thestudiesa weak,statisticallysignificantpositiveassociatiorbetweersalivary

IL -8 andpocketdepthandbleedingon probingwasfound. (45,72
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Chapter (5)
1129480:12D

This pilot studycamewith its own setof limitationsandchallengesAlthoughit
might not seenrationalto expecta robustamountof statisticallysignificantdataor build
solid scientfic conclusiongrom this pilot project,this studywasdesignedo pavea path
for futureresearchn the areaof salivarybiomarkersandthe useof e-cigarettesSome
interestingrendswerefoundin our researchncludingthe statisticallysignificant
elevatedevelsof IL- 1" accompaniedy lower meanlevelsof IL-1RA in e-cigarette
usersAlso thefact thatTNF- ! showselevatedvaluesin e-cigaretteuserssimilar to
conventionabmokergegardles®f theabsencef combustiorby-products Furthermore,
whensubjectdatawasanalyzedcontrollingfor the periodontakonditionusingthe
Gingival Indexasa gauge IL -1RA demonstratethe lowestmeansamonge-cigarette
usersandmixed smokerswith a high gingivalindex. This finding raises this question:
will e-cigaretteusersrespondn a similarway to smokerdn respecto IL-1RA whenthe
periodontakconditionis balancedn the subjectsamplé&

This projecthasclearlydemonstratethat E-cigaretteuse bothaloneandwhenin
combinationwith continuedconventionasmoking Elevateghe key pro-inflammatory
cytokineslL- 1" andTNF- ! accompanietby lower meanlevelsof the controller
cytokinelL-1RA in e-cigaretteusers.The synergisticeffectsof E-cigaretteusewith
gingival inflammationarestill in questionbut thetrendsin our projectsuggesthatthe
resultis likely similarto the confusingdatafoundwith conventionatigarettesmoking.
More investigationsareobviouslynecessaryvith largersamplesizescontrolling for
periodontalktatus durationof useof the products subjectageandsystemicco-

morbidities thataffectoral inflammation.
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