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Abstract:  
Introduction: This study compares  t wo  bacterial  expression (Prevotel la intermedia ,  

Prevote l la nigresens) and  their expression in  p regnant  and gestat ional  diabet ic  pat ients 

wi th periodontal  disease  and proposes to  explore  the microbiologic  n ature  of  the  

associat ion between early  colonizers,  such as P.intermedia and P.nigresens are  bound by 

later colonizers such as P.  gingival is and T. forsythia .   

Materials and methods:  Forty  pregnant  women in each group wi th Chronic  Periodont i t is 
wi th and wi thout  gestat ional  diabetes, were  grouped  into two groups –  as a case  control  

study.   Plaque samples from these  pat ients were  col lected using paper points.   The 

samples were evaluated using Real Time –Polymerase Chain Reaction technique.  

Resul ts:  This study resul ted in an increased  presence of  early  colonizers   in both groups  

,  showing a “3 fold increase” of  Prevotel la intermedia among pregnant  pat ients wi t h  

diabetes and periodontal  disease  and showed a “1 fold increase” among pregnant  pat ient 

pat ients wi thout  diabetes compared to Prevotella nigrescens.   

Conclusion: The current  study indicates that Prevotel la intermedia is signi f icant ly  

increased among the  gestat ional  diabet ic  and therefore  involved in the  demonstrated 

microbial  shi f t  during pregnancy and  Gestational  Diabetes Meli tus and more prone for  

periodontal  breakdown.  

Keywords: Chronic Periodontitis, Gestational diabetes,  Prevotella intermedia, Prevotella nigrescens  

Tanerella forsythia  

 

I. Introduction 
The devel opment  of  per iodon tal  disease    i s a  h igh ly communicat ive and 

interact ive process bet ween  pathogen ic componen ts in  the den ta l  plaque,  the host  t i ssues  

( including epi thel ium),  the vascula ture,  immune systems,  the connect ive t issue cel ls and 

their  matr ix.   

More than  500 speci es of  microorganisms have been  isola ted from per iodon tal 

pockets.  Socransky’s [ 1 ]  data  suggest  that  the colon ization  of “orange” complex ba cter ia  
precedes col on izat ion of “red” complex bact er ia  (Fig 1) .  There are confl i ct ing scien t i fic  

data  on  which  of the Orange complex bact er ia  is presen t  in  a  greater  t i tr e which  

necessi ta tes the evaluat ion  of the expressi on  of t he two  phenot ypi cal l y  iden t ical  species,  

P. intermedia and P.n igrescens in  pregnancy and diabetes .  

Diabet es has been  associa ted with  increased prevalence and sever i t y  of gingivi t is.  

Poor l y con trol led diabet es mel l i tus subjects had sign ifican t ly greater  bone loss and 

a t tachment  loss,  than  did wel l  con trol led diabet es mel l i tus subjects.  Per iodon tal  diseases  

and diabetes mel l i tus are cl osel y associa ted a nd the under standi ng of the r ela t ionship 

bet ween  per iodon t i t is and diabetes including the factor s associa ted with  coexist ing 

synergies has been  establ ished.  

Gesta t ional  diabetes m el l i tus is defined as ei ther  onset  or  fi r st  r ecogn i t ion  of  

glucose in tolerance dur ing pregnancy [ 2 ] .  Ba cter ia l  plaque has been  establ ished as the  
pr imary et iol ogical  fact or  for  the in i t ia t ion  of  per iodon tal  disease . Hormona l  changes  

dur ing Pregnancy and changing m icrofl ora  in  Diabetes have been  suggested  as impor tan t 
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modifying fact or s that  may in fluence the pathogenesis of  per iodon tal  diseases.  Cl in ical  

per iodon tal  disease has been  previousl y associa ted with  gesta t ional diabetes mel l i tus in 

cross- sect i onal  and case-con trol  studies [ 3 , 4 ]  Th is study addresses which  of the two orange 

complex  bacter ia  is expressed in  a  greater  t it r e in  pregnan t  and gesta t ional  diabet i c  

pat ien ts wi th  per iodon tal  disease  

 
                                   Figure 1 :  Microbial complexes in subgingival plaque 

 

II. Materials And Methods 
II.1  Subject Selection  

The 80 pat ients wh o had taken  part  in  the presen t  study were chosen  from among  

the pat ients who at tended the Dept  of  Diabet ol ogy a t  Government  General  Hospi ta l ,  

Madras Medical  Col lege,  Chennai.  
Group A  -  consisted of for t y Pregnan t  women  with  Gesta t ional  Diabetes wi th  Chron ic  

Per iodon t i t is.  Group B  -  consisted of for t y Pregnant  women  without  Gesta t ional  Diabetes  

wi th  Chron ic Per iodon t i t is  

 

II.2 Selection Criteria 

Inclusi on Criteria –  

(Cr i ter ia A and B were common to both  groups)  

  Age:  20-30 year s.  

  Diagnosed as ch ronic per iod on t i t is and having a t least  2 si tes wi th  ≥5mm of 

per iodon tal  pocket  and associa ted ≥ 3mm at tachment  loss and with  no associa ted  

gingival  r ecessi on .  

  Gestat ional  diabetes group (Group A)  

o  -Pat ien ts diagnosed with  gesta t ional  diabetes and in  the 2
n d

 tr imester  of pregnancy     

  Non-Gesta t ional diabetes group (Group B)  

o  -Pat ien t syst emical l y heal thy in  the 2 n d  tr imester  of pregnancy     

Excl usi on Criteria -   

  Pat ien ts who had recei ved per iodon tal  therapy in last  six months.  

  Pat ien ts who had recei ved an t ibiot ics in  th e last six months.  

  Pat ien ts wi th  any other  syst emic diseases l ike hyper tension ,  thyroid disorder s and an y 

diagnosed hormonal  disorder .  

  Pat ien ts who were smokers or  a lcohol ics  

The study was approved by the Inst i tut ional  Eth ical commit tee ,  Pat ien ts included in  the 
study were explained about  the study and wr i tte n in formed consen t  was obta ined . 

 

II.3  Criteria for  Assessment of  Gestational  Di abetes:  

Gestat ional  diabetes wa s assessed based on  the lab r epor t  obta ined from the  

hospi ta l .  Pat ien ts were given  100mg o f ora l  glucose and their  blood  sugar  levels  wer e  

evaluated a t  basel ine (fast ing),  1 hour ,  2 hour  and 3 hours.  If 2 of the 4 values in  the 

Glucose Tolerance Test  were a t  or  above the cut -off level s (fast ing glucose >95 mg/dl,  

one-hour  glucose  > 180 mg/dl ,  t wo hour  glucose > 155 mg/dl ,  or  three -hour  glucose > 140  

mg/dl) , then i t was diagnosed as  gesta t ional diabetes mel l i tus [ 5 ]  
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11.4 Periodontal  Status Eval uation:  

Clin ical  parameter s assessed for  the study were  oral  hygiene index –  simpl i fied,  

plaque index,  modified sulcular  bleeding index,  probing pocket  depth  and cl in ical  

a t tachment  level .  

 

II.5 Criteria For Site  Selection:  

Sites for  plaque col lect ion  in  both  the groups were based on  the fol l owing cr i ter ia -
Presence of bl eeding on  probing,  cl in ical  a ttachme nt  loss  ≥3mm and probing depth  

≥5mm.(Fig 2) 

 

II.6 Procedure For Sample Col lection:  

Subgingival  plaque samples were col lected from the mesia l and buccal  si tes o f  

teeth  with  the deepest  pocket  by means of a  ster i le paper  points (# 35,  US Paten t  no -  

5,833,458)(Fig 3,  Fig 4) .  Samples  were placed  in  0.1 mL Ethanol  (99.9% pure,  M.W.  

46.08) .  After  a l l the samples were col lected,  the samples were analysed  for  quant i ficat ion  

of  per iodon tal  pathogens  by using the REAL TIME PCR.  The processing reagen t ,  PCR 

reagen ts  and Master  Mix Kit  were obta ined from Appl ied Bi osyst ems,  Warr ington,  U SA.  

 

II.7 Processing Of Samples: 

Collected plaque samples were stored in  Eppendor f tubes con tain ing Ethanol  

solut i on  (99%) a t  -80∘C and processing was carr ied out  by  m -RNA i sola t ion .  After  a  
ser ies of processing the r esul t ing supernatan t  was discarded and the r emain ing pel let  was  

dr ied for  2 hr s and add 30 µl  ster i le water  was added to i t ,  then  fr eezed and  sen t  for  PCR 

analysi s. (Fig 5)  

 

 

 

   

 

 

 

 

 

 

Figure  2 - Cr i ter ia For  Si te Select i on                              Figure  3 – Paper Poin ts  

 

 

 

 

 

 

 

 

 

 

 

    Figure  4 –Sample Col lect ion                             Figure  5 – RT –  PCR Analysis  

 

II.8  Q uantif ication Of Periodontal  Pa thogens Using PCR Analysis .  

To setup PCR react ions,  commercia l ly avai lable  Sybrgreen  mast er  matrix(Appl ied  

Bi osyst ems) -  Reverse pr imer  -0.5µl ,  Template DNA -2µl ,  st er i le water  -2µl  was  added.   

The tota l 10ml of the mix is dropped in  micro wel ls.  Then  the micro wel ls were kept  for  

PCR analysis in  the PCR mach ine.  

Amplificat ion  is done by the values obta ined from del ta  Ct .  Lower  the value,  h igher  the  
expressi on  of per iodon tal  pathogens.  In  the cur ren t  study,  the ampli ficat ion  of RT -PCR is  

done using rela t ive  quan t i ficat ion  which  rel ies on  the compar ison  bet ween  expressi on  of  a  

target  gene ver sus a  r eference gene and the expression  of same gene in  target  sample  

ver sus r eference samples.  
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II.9 Statist ical  Analysis :  

Mean  and standard devia t ion  was est imated fro m the sample for  each  study 

group.Mean  values were compared among differen t  study groups by using independen t  t  

test  wi th   p<0.001(99.9% sig)  was considered as the level  of Sta t ist ica l  Significance.  The 

sta t ist ica l  soft ware SPSS was used for  the analys is o f the data .   

 

III. Results 
A tota l  number  of  eigh t y subjects  compr ising of  for ty pregnan t  women  with  

Gesta t ional  diabet es and co-exist en t  Chron ic Periodon t i t is and for t y pregnant  women  with  

Chron ic Per iodon t i t is and without  Gesta t ional  Diabet es.  Th is study apar t  from showing an  

increased  presence of Orange Complex  ,  showed a  “3 fold increase”  of P.  in termedia 

among pregnan t pat ien ts wi th diabetes and per iodon tal disease and showed a  “1 fold  

increase”  among pregnan t  patien t  pat ients wi thout  diabetes compared to  P.n igrescens the 

by  (∆∆Ct  =  ∆Ct  - ∆Ct) method.  (Tables 1 to 5)  (Graph 1, Graph  2 and Graph 3)  

         Group Statistics

40 23.7960 1.54513 .24431

40 21.5957 1.48740 .23518

SUB GROUP

Control

GDM

Ct

N Mean Std.  Dev iat ion

Std.  Error

Mean

 
Table 1  :   Independent   T -Test   Compar ing Bacter ia l  Load :  Group Sta t ist ics     

p<0.001(99.9% sig) ,  Independent Samples Test

.102 .750 6.488 78 .000 2.20025 .33911 1.52514 2.87536

6.488 77.887 .000 2.20025 .33911 1.52512 2.87538

Equal variances

assumed

Equal variances

not assumed

Ct

F Sig.

Levene's Test f or

Equality  of  Variances

t df Sig. (2-tailed)

Mean

Dif f erence

Std.  Error

Dif f erence Lower Upper

95% Conf idence

Interv al of  the

Dif f erence

t-test  for Equality  of  Means

 
 Table 2 :   Independen t   sample Test   compar ing bact er ia l load  p<0.001(99.9% sig) 

 Independent Samples Test

.015 .902 9.593 78 .000 2.63850 .27505 2.09092 3.18608

9.593 77.956 .000 2.63850 .27505 2.09092 3.18608

Equal variances

assumed

Equal variances

not assumed

Ct

F Sig.

Levene's Test f or

Equality  of  Variances

t df Sig. (2-tailed)

Mean

Dif f erence

Std.  Error

Dif f erence Lower Upper

95% Conf idence

Interv al of  the

Dif f erence

t-test  for Equality  of  Means

 
Table 3 :   Independent   sample  “For  P.  intermedia”    p<0.001(99.9% sig)  

 Independent Samples Test

9.528 .003 6.445 78 .000 1.27700 .19813 .88255 1.67145

6.445 67.273 .000 1.27700 .19813 .88155 1.67245

Equal variances

assumed

Equal variances

not assumed

Ct

F Sig.

Levene's Test f or

Equality  of  Variances

t df Sig. (2-tailed)

Mean

Dif f erence

Std.  Error

Dif f erence Lower Upper

95% Conf idence

Interv al of  the

Dif f erence

t-test  for Equality  of  Means

 
Table 4 :   Independent   sample Test   “For  P.  intermedia”    p<0.001(99.9% sig) 
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Independent Samples Test

11.096 .001 -5.558 78 .000 -1.24925 .22475 -1.69669 -.80181

-5.558 60.735 .000 -1.24925 .22475 -1.69870 -.79980

Equal variances

assumed

Equal variances

not assumed

Ct

F Sig.

Levene's Test f or

Equality  of  Variances

t df Sig. (2-tailed)

Mean

Dif f erence

Std.  Error

Dif f erence Lower Upper

95% Conf idence

Interv al of  the

Dif f erence

t-test  for Equality  of  Means

 
Table 5 :   Independent   sample -Test   Compar ison  of P.  in termedia   Vs P. n igresce ns  

p<0.001(99.9% sig)  

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Graph 1 : fold increase of bacteria - In GDM patients there is a “3 fold increase”in P.intermedia Vs P.nigrescens 

In non GDM patients there is a  “1 fold increase” in P.intermedia Vs P.Nigrescens   

 

    

 

 

 

 
 

 

 

 

 

 

 

Graph 2:    The Real Time PCR Amplification Plot (for P.intermedia)Gives a  ampli ficat ion  plot  o f   

P.intermedia  showing GDM  group plot .  

 

 

    
 

 

 

 

 

 

 

 

 

 

Graph 3:  The Real Time PCR Amplification Plot (for P. nigrescens)   Gives a  ampli ficat ion  plot  of  P. 
nigrescens showing GDM   group plot .  
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IV. Discussion 
The sta te of  per iodon tal  disease can  be defined as an   imbalance bet ween  the 

qual i ty and quan ti ty of bact er ia l  microfl ora  colon iz ing the per iodon tal  pocket  and the 

immunological   poten t ia l of the host ,  wh ich  can be modi fied by several  r isk factor s.   
Despi te  the widespread acceptance of the specifi c plaque h ypothesis [ 6 ]  in  the 

et iol ogy of ch ron ic periodon t i t is,  periodon tal  pathogens are fr equen t l y detected in  

per iodon tal ly heal thy individuals [ 7 ] .  Never theless,  once formed,  deep per iodon tal  pocket s  

can  provide a  sui table environment  that  fur ther  select s speci fic anaerobic bact er ia l 

complexes [ 8 ] .  Fact or s that  a l ter  this subgingival  environment,  include in flammation  and 

the myr iad of immune and metabol ic  fact or s t hat  can  in fluence the composi t ion  of  the  

subgingival  bi ofi lm.   

In  th is con text ,  factor s such  as diabetes  that a lter  the nature of the  

immune/ in flammatory r esponse could conceiva bl y in fluence which  bact er ia l  complexes  

form subgingival ly.   While cer ta in  bact er ia l species are more commonl y found in  diabet ic  

pat ien ts,  i t  i s more diffi cul t  to det ermine whether  th is occurs because of di r ect  a l tera tions  

to the subgingival  microenvironment or  whether i t  occurs indirect ly by a l tera t ions to the 
host  r esponse.  Dia bet i c individuals ma y be m ore suscept i ble t o ch ronic per iodon t i t is as a  

r esul t  of h yperglycemia a l ter ing the subgingival  microenvironment  such  that  bacter ia l  

species that  are more pathogen ic in  nature wil l  becom e dominan t.  

Cl in ical  per iodon tal  disease has been  previ ousl y associa ted with  Gesta t ional 

Diabet es Mel l i tus in  cross -sect i onal  studies .   Novak et  al  [ 9 ]  in a  cross- sect ional  study o f  

4244 pregnan t  women  found that  those with  gesta t ional diabetes (113 women) had a  much  

h igher  prevalence of per iodon tal dis ease.  Their  study fur ther  found that  th is increase in  

per iodon tal  disease was associa ted with  an  increase in  the levels of den ta l plaque.     

Xiong et  al [ 3 ] ,  in another  cross -sect i onal  study of 53 pregnant  wom en  with  

gesta t ional  diabetes   and 106 pregnan t  women  without  Gesta t ional  Diabetes found that 

77.4% wom en  with  Gesta t ional  Diabet es had per iodon t i t is,  whereas on ly 57.5 % of the  
women  without  gesta t ional  diabetes had per iodon t i t is.  Their  r esul ts indicated a    

sta t ist ica l ly sign ifican t  associa t ion  of per iodon t i t is to Gesta t ional  Diabetes mel l i tus.   

A.P.  Dasanayake [ 1 0 ] ,  t r ied to cor rela te the microfl ora  from subgingival  microfl ora  

procured from pooled samples from fi r st  molar  teeth ,  to the overal l  per iodon tal  sta tus of  

the pat ien t .  He then  fur ther  tr ied t o cor rela te subgingival  plaque samples wi th  

microbi ologi cal  samples from the vagina and cervix.  The study wa s proposed t o assess i f  

a l tered per iodon tal  sta tus  in  a  gesta t ional  diabet ic pat ien t  could a l ter  pregnanc y 

outcom es.  The Dassana yake study [ 1 0 ]  was  however  unable to make a  cor rela tion  bet ween  

oral  subgingival  microfl ora  and cervical  or  vaginal  microfl ora .   

 There has been conflicting data on the importance of orange complex bacteria at the site, in pregnant 

patients with periodontitis who either have or do not have gestational diabetes. One study done by Gursoy et al 

2012 [11] proposed that pregnant women harbor increasing numbers of P.nigrescens at sites with periodontitis 
while another study  proposed that there is  significantly higher frequency of P.intermedia among the diabetic 

pregnant women when compared with P. nigrescens, indicate an increased risk for future periodontal disease . 

This is in contrast to earlier studies which in indicated that P. intermedia is increased among pregnant patients 

with gingival and periodontal disease 

In  the presen t  study,  P. In termedia ,   expressi on  was h igher  in  the Gesta t ional   

group  wi th  Chron ic Per iodon t i t is  ( 24.9 ± 0.19)ng/ml  when  compared to  the Non -

Gesta t ional   group  wi th  Chronic Per iodon t i t is ( 27.3 ± 0.19) ng/ml.  Th is also showed a  

sta t ist ica l ly h igh ly sign ifican t  di fference (p<0.0001) bet ween  Gesta t ional  Diabet ic  Group  

and Non -Gesta t ional   Diabet ic Group with  Chronic Per iodon t i t is.   

The in tr a  group compar isons in  the Gesta t ional  Diabet es Group revealed  C ycl e  

threshold levels  of P.n igresencs  wa s a t  a  much  lower  level  on  compar ison  with  
P. intermedia  with  their  di fference being sta t ist ica l ly h igh ly sign ifican t  (p<0.0001).  A 

similar  di fference was noted in  the non Gesta t ional  Diabet ic group.  

 Though  both  the groups had higher  levels of P . in termedia ,  the expression  in the  

Gesta t ional  Diabet ic  group was sign ifican t ly h igher.  I t r emains to be evaluated whether  

this is due to an  increase in  glycemic levels.  Th is study a lso found increased amount of  

plaque score in  the gesta t ional  diabet ic group  when  compared to the non  Gesta t ional  

Diabet ic  group.  Th is di fference though  in  con trast   to the study by Gut thmiller [ 1 2 ],  wa s  

not  sta t istica l ly sign ifican t  (  p<0.025).  
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    The conflicting scientific data on which of these Orange complex bacteria is present in a greater titre 

in the sub gingival plaque of pregnant patients with periodontal disease   necessitates   this study to address 

which of these bacteria is expressed in a greater titre in pregnant and gestational diabetic patients with 

periodontal disease.   

Coaggregat ion  has been  suggest ed to be a  cr i tica l  col on ization  str a tegy of ora l  

microorganisms,  invol ving numerous sur fa ce  l igands and recept or s,  wh ich  have been  

suggest ed to help inst ruct  the construct ion  of t he com plex bi ofi lms.  Invest igator s have 
noted Ear lier  col on izer s,  such  as P. in termedia  are bound by la ter  colon izer s such  as P.  

gingival is and T.  for syth ia [ 1 3 ]  Later  col on izer s are often  st r ict  anaerobes that  increase in  

plaque when  a  more anaerobic envi ronment  develops ,  which ma y be  due ,  in  par t ,  to the  act ions  

of ear l i e r  colonizers .  Par tner  ce l l  type  speci fi ci t y i s  a l so observed in  pa i rwise  coa ggregat ions  
wi th  species  associa ted wi th  per iodonta l  d isease.   

Thi s  study could  have  been car r i ed on unt i l  pos t  par tum,  to assess for  poss ible  adverse  

pregnancy out comes .  Thi s  was  not  poss ible  in  th i s  stud y as  i t  might  have  result ed  mult iple  pat i ent  
drop out s  from the  s tudy.   

Thi s  study could  have  a l so cor re la ted microbia l  factors  to hos t  der ived infl ammator y 
media tors  whi ch could  have  gi ven a  more  comprehens ive  unders tanding on the  pa thogeni s i s  of  
per iodonta l  d i sease  in  Ges ta t ional  Diabeti cs .  Thi s  has  not  been a t t empted in  thi s  s tudy as  i t  i s  

be yond the  scope  of a  singular  disser ta t ion .  This study on  the other  hand has giv en  focus t o 

an  area  of  per iodon tal  microbi ol ogy were there has been  credibl e data ,  to r ela te to the  

observed increased per iodon tal  dest ruct ion in  Gesta t ional Diabet ics.  

Socransky et al 1998[14], showed that “orange” complex and “red” complex microorganisms were 

closely related. Bacteria in the “red” complex are rarely found in the absence of bacteria from the “orange” 

complex.  Therefore the results of the present study agrees with of Socransky’s  hypothesis and  treatment 

strategies can be aimed at treating the orange complex in patients with gestational diabetes and periodontitis  

which could be a crucial “missing link” in helping preventing or postponing the onset of red complex  from 
occurring at a greater titre  and thereby  preventing  greater magnitude of periodontal destruction. 

 

V. Conclusion 
Whether  i t  i s because of the effect  of dia bet es on  subgingival  plaque or  the effect  

of the host  r esponse,  that  r esul ts in  greater  disease progression  remains uncer ta in .  Indeed,  

both  mechan isms are proba bl y invol ved .  Likewise,  the mechan ism beh ind the effect  of  

per iodon t i t is on  diabet ic con trol  i s equal ly unclear .  The impor tance of syst emi c 

in flammation  exacerbated by per iodon tal  in flammation  is compel l ing.  The role of  bact er ia  

in these processes has not  been  ful l y e xpl ored  and remains the subject  of much  more 
future r esearch .  
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