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© 2 0 2 3 Z h a n g, Z h o u, Xi a a n d  W a n g. T hi s i s

a n  o p e n - a c c e s s arti cl e di stri b ut e d u n d er t h e

t er m s  of t h e Cr e ati v e  C o m m o n s  Attri b uti o n

Li c e n s e ( C C  B Y). T h e u s e, di stri b uti o n  or
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cit e d, i n a c c or d a n c e  wit h a c c e pt e d

a c a d e mi c pr a cti c e.  N o u s e, di stri b uti o n  or

r e pr o d u cti o n i s p er mitt e d  w hi c h d o e s n ot

c o m pl y  wit h t h e s e t er m s.
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E dit ori al  o n t h e  R e s e ar c h T o pi c

A s s o ci ati o n  b et w e e n  or al  mi cr o bi ot a  d y s bi o si s a n d t h e  d e v el o p m e nt  of
s y st e mi c c o n diti o n s
H u m a n or al c a vit y h ar b ors a c o m pl e x e c os yst e m of n u m er o us  mi cr o or g a nis ms,

i n cl u di n g b a ct eri a, f u n gi, vir us es, a n d b a ct eri o p h a g es, r ef err e d t o as t h e or al  mi cr o bi ot a

(P e n g et al., 2 0 2 2 ). I n a h e alt h y st at e, t h e or al  mi cr o bi ot a is c o m p os e d of c o m m e ns als.  T h e

m ut u al c o m m e ns al or al  mi cr o bi ot a pl a ys a cr u ci al r ol e i n pr o m oti n g n ot o nl y or al, b ut als o

s yst e mi c h e alt h (H a n et al., 2 0 2 2 ).  H o w e v er, i n a dis e as e d st at e, h ost- mi cr o bi al n et w or ks

l e a d t o d ys bi osis.  T h e i nfl u e n c e of or al  mi cr o bi ot a d ys bi osis c a n e xt e n d b e y o n d t h e or al

c a vit y, a n d s o m e s yst e mi c c o n diti o ns ar e als o ass o ci at e d  wit h t h e or al  mi cr o bi ot a ( P e n g

et al., 2 0 2 2 ).  A  m e c h a nisti c u n d erst a n di n g f or s u c h ass o ci ati o ns  m a y aris e fr o m t h e a bilit y

of  m a n y or al  mi cr o or g a nis ms t o alt er t h e i n fl a m m at or y  mi cr o e n vir o n m e nt a n d t o i nt erf er e

wit h h ost si g n ali n g p at h w a ys t h at c o ntr ol c ell vi a bilit y, pr olif er ati o n a n d diff er e nti ati o n.

F urt h er m or e, t h er e is li k el y t o b e a n alt er ati o n i n or al  mi cr o bi al c o m p ositi o n or

b a ct eri al p at h o g e ni cit y i n s yst e mi c p at h ol o gi c c o n diti o ns ( Gr a v es et al., 2 0 1 9 ).  T h er ef or e,

t h er e  m a y b e a bi dir e cti o n al r el ati o ns hi p b et w e e n t h e or al  mi cr o bi ot a a n d s yst e mi c

dis e as es.  T h e a b u n d a n c e of or al  mi cr o bi ot a s p e ci fi c all y ass o ci at e d  wit h s yst e mi c dis e as es

a p p e ars t o b e a cli ni c al bi o m ar k er t o s o m e e xt e nt, alt h o u g h f urt h er e x pl or ati o n is still

n e c ess ar y. If t his cli ni c al p h e n o m e n o n is c o n fi r m e d, e arl y pr e di cti o n of s yst e mi c dis e as es

usi n g  mi cr o bi al d et e cti o n  mi g ht b e a cr u ci al br e a kt hr o u g h. I n t h e pr es e nt r es e ar c h t o pi c,  w e

ai m t o ass e m bl e ori gi n al r es e ar c h arti cl es a n d r e vi e ws dis c ussi n g r e c e nt a d v a n c e m e nts i n

u n d erst a n di n g t h e ass o ci ati o n b et w e e n or al  mi cr o bi ot a d ys bi osis a n d t h e d e v el o p m e nt of

s yst e mi c c o n diti o ns.
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Z h a n g et al. 1 0. 3 3 8 9 /f ci m b. 2 0 2 3. 1 2 0 4 1 0 3
Alt er ati o n i n  or al  mi cr o bi al
c o m p o siti o n i n s y st e mi c
p at h ol o gi c c o n diti o n s

Or al  mi cr o bi o m es ar e cl os el y r el at e d t o t h e h e alt h st at us of t h e

b o d y.  Or al s q u a m o us c ell c ar ci n o m a ( O S C C), o n e of t h e  m ost

c o m m o n  m ali g n a nt t u m ors of t h e h e a d a n d n e c k, is cl os el y

ass o ci at e d  wit h t h e d ys bi osis of t h e or al  mi cr o bi o m e. Ni e et al.

a n al y z e d  mi cr o bi al s a m pl es c oll e ct e d fr o m si x or al ni c h es, i n cl u di n g

O S C C t u m or tiss u e, a dj a c e nt n or m al tiss u e, c a n c er s urf a c e tiss u e,

a n at o mi c all y  m at c h e d c o ntr al at er al n or m al  m u c os a, s ali v a, a n d

t o n g u e c o at.  T h e y f o u n d si g nifi c a nt diff er e n c es i n  mi cr o bi al

c o m p ositi o n a n d f u n cti o n a m o n g t h e si x diff er e nt or al ni c h es,

a n d  m ost of t h e g e n er a si g ni fi c a ntl y e nri c h e d i n t u m or tiss u e

s a m pl es  w er e t h os e t h at h a v e b e e n ass o ci at e d  wit h p eri o d o nt al

dis e as es.  N as o p h ar y n g e al c ar ci n o m a ( N P C) is a n ot h er c o m m o n

h e a d a n d n e c k c a n c er. H a o et al. est a blis h e d a n o n-i n v asi v e a n d

l o w- c o st  N P C ri s k s c r e e ni n g  m o d el b a s e d o n t h e o r al a n d

n as o p h ar y n g e al  mi cr o bi o m e.  T h e or al  mi cr o bi o m e a c c ur a c y r at e

f or  N P C ris k s cr e e ni n g  w as r e p ort e d t o r e a c h 7 7. 2 %.

Si g ni fi c a nt i n cr e as es i n cir c ul ati n g l e v els of estr o g e n a n d

pr o g est er o n e ar e t h o u g ht t o h a v e a si g ni fi c a nt eff e ct o n t h e

p eri o d o nti u m t hr o u g h o ut pr e g n a n c y ( W u et al., 2 0 1 5 ).  T h e st u d y

b y Z h a n g et al. c o m p ar e d t h e  mi cr o bi al c o m m u nit y c h ar a ct eristi cs

of s u pr a gi n gi v al pl a q u e i n 3 0 pr e g n a nt a n d 1 0 n o n- pr e g n a nt

w o m e n, a n d i n di c at e d a tr e n d t o w ar d i n cr e as e d or al  mi cr o bi al

di v ersit y d uri n g pr e g n a n c y.  T h e i m b al a n c e of l o c al a n d s yst e mi c

i m m u nit y a n d  m et a b olis m i n  HI V-i nf e ct e d/ AI D S p ati e nts c a n

c a us e a n i m b al a n c e i n or al e c ol o g y ( T a p p u ni a n d S u fi a w ati,

2 0 2 0 ). C a o et al. d e m o nstr at e d t h at hi g hl y a cti v e a ntir etr o vir al

t h er a p y ( H A A R T), t h e  m ost eff e cti v e t h er a p y f or  HI V i nf e cti o n, h as

a k e y r ol e i n t h e b al a n c e of s ali v ar y  mi cr o e c ol o g y i n  AI D S p ati e nts.

H o w e v er, t h er e ar e still s o m e s yst e mi c dis e as es t h at d o n ot r es ult i n

si g nifi c a nt c h a n g es i n or al  mi cr o bi o m es. L u et al. e x pl or e d t h e

i m p a ct of di a b et es o n p eri o d o ntitis-r el at e d  mi cr o or g a nis ms i n t h e

s ali v a, a n d s h o w e d t h at di a b et es di d n ot aff e ct t h e di v ersit y of

s ali v ar y  mi cr o bi ot a i n t h e c o nt e xt of p eri o d o ntitis.
Eff e ct s  of  or al  mi cr o or g a ni s m s  o n
s y st e mi c  di s e a s e s

T h e d etri m e nt al eff e cts of or al  mi cr o or g a nis ms ar e n ot c o n fi n e d

t o t h e or al c a vit y, t h e y c a n als o c o ntri b ut e t o s yst e mi c dis or d ers,

s u c h as t y p e 2 di a b et es  m ellit us, c ar di o v as c ul ar dis e as e, a n d

i nfl a m m at or y b o w el dis e as e (I B D) ( H ajis h e n g allis a n d  C h a v a kis,

2 0 2 1 ).  T h e st u d y b y K a n g et al. e v al u at e d t h e i n fl u e n c e of

p eri o d o nt al or g a nis m o n gl u c os e  m et a b olis m dis or d er i n  mi c e.

Aft er 2 2  w e e ks of p eri o d o nt al p at h o g e n i nf e cti o n, si g ni fi c a nt

diff er e n c es  w er e o bs er v e d at 3 0 a n d 6 0  mi n f or t h e gl u c os e

t ol er a n c e t est ( G T T) a n d at 1 5  mi n f or t h e i ns uli n t ol er a n c e t est

(I T T). I n t h e r e vi e w b y Li et al. t h e a ut h o r s p r o vi d e d a
Fr o nti er s i n C ell ul ar a n d I nf e cti o n  Mi cr o bi ol o g y 0 2
c o m pr e h e nsi v e o v er vi e w o n t h e i n fl u e n c e of p eri o d o ntitis a n d t h e

eff e ct of p eri o d o nt al t h er a p y o n v as c ul ar e n d ot h eli al f u n cti o n, a n d

t h e  m ol e c ul ar  m e c h a nis ms i n v ol v e d. I n t h e arti cl e b y C h e n et al. t h e

i nfl u e n c e of p eri o d o nt al p at h o g e n i nf e cti o n o n g ut  m y c o bi o m e  w as

e x pl or e d.  T h e a ut h ors d e m o nstr at e d t h e fi rst e vi d e n c e of g ut f u n g al

d ys bi osis  wit h p eri o d o nt al p at h o g e n a d mi nistr ati o n. W a n g et al.

f urt h er r e p ort e d t h at p eri o d o ntitis s ali v ar y  mi cr o bi ot a g a v a g e c o ul d

e x a c er b at e i nt esti n al i n fl a m m ati o n, a n d a g gr a v at e l o n g b o n e l oss

t hr o u g h t h e or al- g ut a xis i n o v ari e ct o mi z e d ( O V X) r ats.
P at h o g e ni c  m e c h a ni s m  of
or al  mi cr o or g a ni s m s

T h e pr es e n c e of i nt e gri n b 6 (I T G B 6), a n e pit h eli al-s p e ci fi c

r e c e pt or, is ess e nti al f or p eri o d o nt al h e alt h, as its l o w e x pr essi o n

i n t h e gi n gi v al e pit h eli u m is r el at e d t o t h e d e v el o p m e nt of

p e ri o d o nt al di s e a s e s ( G h a n n a d et al., 2 0 0 8 ).  A n i nt e r e sti n g

r e s e a r c h p a p e r c o nt ri b ut e d b y X u et al. s h o w e d t h at t h e

i nt er a cti o n of t h e tr a ns cri pti o n f a ct ors f or k h e a d b o x pr ot ei n  O 1

( F O X O 1) a n d si g n al tr a ns d u c er a n d a cti v at or of tr a ns cri pti o n 3

( S T A T 3)  m e di at e d or al b a ct eri al bi ofi l m c o m p o n e nts i n d u c e d

I T G B 6 d o w nr e g ul ati o n i n h u m a n e pit h eli al c ells, a n d s p e c ul at e d

t h at t ar g eti n g t h e F O X O 1– S T A T 3 si g n ali n g a xis  mi g ht b e a n

eff e cti v e  m et h o d f o r t r e ati n g p e ri o d o nt al di s e a s e s.  P r e vi o u s

r es e ar c h h as c o nfi r m e d t h at p ot assi u m i o n is ass o ci at e d  wit h

e n h a n c e d vir ul e n c e of t h e pl a q u e c o m m u nit y i n vitr o (Y ost et al.,

2 0 1 7 ).  T h e st u d y b y Z o u et al. d e ci p h er e d t h e r ol e of  Tr k A, t h e

r e g ul at o r y s u b u nit of t h e p ot a s si u m u pt a k e s y st e m  T r k i n

p eri o d o nt al p at h o g e n- P or p h yr o m o n as gi n gi v alis (P. gi n gi v alis ).  T h e

a ut h ors f o u n d t h at  Tr k A is r e q uir e d f or t h e vir ul e n c e of P. gi n gi v alis

i n vi v o.

It h as b e e n c o n cl u d e d t h at P. gi n gi v alis or its vir ul e n c e f a ct ors

c a n i n d u c e  m e m or y i m p air m e nt a n d  Al z h ei m er ’s dis e as e ( A D)-

r el at e d p at h ol o gi es (Ji a n g et al., 2 0 2 1; T a n g et al., 2 0 2 1 ).  O ut er

m e m br a n e v esi cl es ( O M Vs), s e cr et e d b y  Gr a m- n e g ati v e b a ct eri a,

c o ul d c arr y b a ct eri al L P S, pr ot e as e,  m e m br a n e r e c e pt or,  D N A,

R N A, a n d s o f ort h, a n d a ct as l o n g- dist a n c e  w e a p o ns a n d c a us e

s yst e mi c dis e as e (T o y of u k u et al., 2 0 1 9 ). I n t h e st u d y b y G o n g et al.

t h e a ut h ors d e m o nstr at e d t h e r el ati o ns hi p b et w e e n P. gi n gi v alis

O M V s a n d  A D -li k e  p h e n ot y p e s f o r t h e fi r st ti m e.  T hi s

st u d y i n di c at e d t h at or al g a v a g e of P. gi n gi v alis O M Vs c o ul d

i n d u c e  A D-li k e p h e n ot y p e s, i n cl u di n g  m e m o r y d y sf u n cti o n,

n e u r oi n fl a m m ati o n, a n d t a u p h o s p h o r yl ati o n, a n d  N L R P 3

i nfl a m m as o m e a cti v ati o n  w as a p ossi bl e  m e c h a nis m.
C o n cl u si o n

I n s u m m ar y, t h e arti cl es pr es e nt e d i n t his r es e ar c h t o pi c pr o vi d e

r e a d ers  wit h u p d at e d d at a o n t h e ass o ci ati o n of or al  mi cr o bi ot a

d ys bi osis  wit h s yst e mi c c o n diti o ns.  W e h o p e t h at t h e k n o wl e d g e

fr o m t h es e p u blis h e d arti cl es  will b e us ef ul f or i niti ati n g n e w st u di es
fr o nti er si n. or g
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i n t his e x citi n g ar e a  w h er e t h e d et ail e d or a c q uir e d  m ol e c ul ar

m e c h a nis ms r e m ai n u n e x pl or e d.
A ut h or c o ntri b uti o n s

All a ut h o r s li st e d  h a v e  m a d e a s u b st a nti al,  di r e ct

a n d i nt ell e ct u al c o nt ri b uti o n t o t h e  w o r k, a n d a p p r o v e d it

f or p u bli c ati o n.
A c k n o wl e d g m e nt s

T h e e dit ori al t e a m t h a n ks al l of t h e c o ntri b ut ors t o t his

R es e ar c h  T o pi c.
Fr o nti er s i n C ell ul ar a n d I nf e cti o n  Mi cr o bi ol o g y 0 3
C o n fl i ct  of i nt er e st

T h e a ut h ors d e cl ar e t h at t h e r es e ar c h  w as c o n d u ct e d i n t h e

a bs e n c e of a n y c o m m er ci al or fi n a n ci al r el ati o ns hi ps t h at c o ul d b e

c o nstr u e d as a p ot e nti al c o n fl i ct of i nt er est.
P u bli s h er ’s  n ot e

All cl ai ms e x pr ess e d i n t his arti cl e ar e s ol el y t h os e of t h e a ut h ors

a n d d o  n ot  n e c e s s a ril y r e p r e s e nt t h o s e of t h ei r af fi li at e d

or g a ni z ati o ns, or t h os e of t h e p u blis h er, t h e e dit ors a n d t h e

r e vi e w ers.  A n y pr o d u ct t h at  m a y b e e v al u at e d i n t his arti cl e, or

cl ai m t h at  m a y b e  m a d e b y its  m a n uf a ct ur er, is n ot g u ar a nt e e d or

e n d ors e d b y t h e p u blis h er.
R ef er e n c e s
G h a n n a d, F.,  Ni c a,  D., F ull e,  M. I.,  Gr e ni er,  D., P ut ni ns, E. E., J o h nst o n, S., et al.
( 2 0 0 8).  A bs e n c e of al p h a v b et a 6 i nt e gri n is li n k e d t o i niti ati o n a n d pr o gr essi o n of
p eri o d o nt al dis e as e. A m. J. P at h ol. 1 7 2, 1 2 7 1 – 1 2 8 6. d oi: 1 0. 2 3 5 3/ aj p at h. 2 0 0 8. 0 7 1 0 6 8

Gr a v es,  D.  T.,  C orr e a, J.  D., a n d Sil v a,  T.  A. ( 2 0 1 9).  T h e or al  mi cr o bi ot a is  m o di fi e d
b y s yst e mi c dis e as es. J.  D e nt.  R es. 9 8, 1 4 8 – 1 5 6. d oi: 1 0. 1 1 7 7/ 0 0 2 2 0 3 4 5 1 8 8 0 5 7 3 9

H ajis h e n g allis,  G., a n d  C h a v a kis,  T. ( 2 0 2 1). L o c al a n d s yst e mi c  m e c h a nis ms li n ki n g
p eri o d o nt al dis e as e a n d i n fl a m m at or y c o m or bi diti es. N at.  R e v. I m m u n ol. 2 1, 4 2 6 – 4 4 0.
d oi: 1 0. 1 0 3 8/s 4 1 5 7 7- 0 2 0- 0 0 4 8 8- 6

H a n,  Y.,  W a n g, B.,  G a o,  H.,  H e,  C.,  H u a,  R., Li a n g,  C., et al. ( 2 0 2 2). I nsi g ht i nt o t h e
r el ati o n s hi p b et w e e n o r al  mi c r o bi ot a a n d t h e i n fl a m m at o r y b o w el di s e a s e.
Micr o or g a nis ms 1 0 ( 9), 1 8 6 8. d oi: 1 0. 3 3 9 0/ mi cr o or g a nis ms 1 0 0 9 1 8 6 8

Ji a n g,  M.,  Z h a n g,  X.,  Y a n,  X.,  Mi z ut a ni, S.,  K as hi w a z a ki,  H.,  Ni, J., et al. ( 2 0 2 1).
G S K 3 b et a is i n v ol v e d i n pr o m oti n g al z h ei m er ’s dis e as e p at h ol o gi es f oll o wi n g c hr o ni c
s yst e mi c e x p os ur e t o p or p h yr o m o n as gi n gi v alis li p o p ol ys a c c h ari d e i n a m yl oi d
pr e c urs or pr ot ei n( N L- F/ N L- F) k n o c k-i n  mi c e. Br ai n  B e h a v. I m m u n. 9 8, 1 – 1 2.
d oi: 1 0. 1 0 1 6/j. b bi. 2 0 2 1. 0 8. 2 1 3
P e n g,  X.,  C h e n g, L.,  Y o u,  Y.,  T a n g,  C.,  R e n, B., Li,  Y., et al. ( 2 0 2 2).  Or al  mi cr o bi ot a i n
h u m a n s yst e m ati c dis e as es. I nt. J.  Or al. Sci. 1 4, 1 4. d oi: 1 0. 1 0 3 8/s 4 1 3 6 8- 0 2 2- 0 0 1 6 3- 7

T a n g,  Z., Li a n g,  D.,  C h e n g,  M., S u,  X., Li u,  R.,  Z h a n g,  Y., et al. ( 2 0 2 1). Eff e cts of
p or p h yr o m o n as gi n gi v alis a n d its u n d erl yi n g  m e c h a nis ms o n  Al z h ei m er-li k e t a u
h y p e r p h o s p h o r yl ati o n i n s p r a g u e- d a wl e y r at s. J.  M ol.  N e u r os ci. 7 1, 8 9 – 1 0 0.
d oi: 1 0. 1 0 0 7/s 1 2 0 3 1- 0 2 0- 0 1 6 2 9- 1

T a p p u ni,  A.  R., a n d S u fi a w ati, I. ( 2 0 2 0).  T h e B ali d e cl ar ati o n o n or al h e alt h i n  HI V/
AI D S. Or al.  Dis. 2 6 S u p pl 1, 1 7 2. d oi: 1 0. 1 1 1 1/ o di. 1 3 4 0 4

T o y of u k u,  M.,  N o m ur a,  N., a n d E b erl, L. ( 2 0 1 9).  T y p es a n d ori gi ns of b a ct eri al
m e m br a n e v esi cl es. N at.  R e v.  Micr o bi ol. 1 7, 1 3 – 2 4. d oi: 1 0. 1 0 3 8/s 4 1 5 7 9- 0 1 8- 0 1 1 2- 2

W u,  M.,  C h e n, S.  W., a n d Ji a n g, S.  Y. ( 2 0 1 5).  R el ati o ns hi p b et w e e n gi n gi v al
i nfl a m m ati o n a n d pr e g n a n c y. M e di at ors I n fl a m m. 2 0 1 5, 6 2 3 4 2 7. d oi: 1 0. 1 1 5 5/ 2 0 1 5/
6 2 3 4 2 7

Y ost, S.,  D ur a n- Pi n e d o,  A. E.,  Kris h n a n,  K., a n d Fri as- L o p e z, J. ( 2 0 1 7). P ot assi u m is
a k e y si g n al i n h ost- mi cr o bi o m e d ys bi osis i n p eri o d o ntitis. Pl o S P at h o g. 1 3, e 1 0 0 6 4 5 7.
d oi: 1 0. 1 3 7 1/j o ur n al. p p at. 1 0 0 6 4 5 7
fr o nti er si n. or g


	Editorial: Association between oral microbiota dysbiosis and the development of systemic conditions
	Alteration in oral microbial composition in systemic pathologic conditions
	Effects of oral microorganisms on systemic diseases
	Pathogenic mechanism of oral microorganisms
	Conclusion
	Author contributions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


