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Per�odont�t�s and preeclamps�a are mult�factor�al 

patholog�es that are supposed to be l�nked together 

through system�c �n�ammatory med�ators or cytok�nes. 

Even though researchers are pers�stently try�ng to f�nd the 

nature of the assoc�at�on between per�odont�t�s and 

preeclamps�a, the true assoc�at�on �s yet to be ascerta�ned 

[1]. Per�odontal patholog�es are bacter�al-plaque-�nduced 

�nfect�ous d�seases of the bony and soft t�ssues support�ve 

structures around the teeth [2]. Those �nfect�ous 

per�odontal t�ssues locally ra�se the concentrat�on of 
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certa�n cytok�nes l�ke �nterleuk�n-1 β (IL-1 β), prostagland�n 

E-2 (PGE-2), �nterleuk�n-6 (IL-6), and tumor necros�s factor- 

α (TNF-α) [3, 4]. Those cytok�nes through system�c 

c�rculat�on exacerbate �n�ammatory react�ons [1]. 

M�crob�ota �nvolved �n per�odont�t�s �s l�nked to the system�c 

patholog�es through the release of d�rect or �nd�rect 

�mmune-med�ated destruct�ve med�ators [5]. S�m�larly, 

per�odont�t�s has also been related to preeclamps�a by 

many researchers [6, 7]. A study �n 2017 revealed a h�gh level 

of IL-8 �n the g�ng�val crev�cular �u�d (GCF) among the 

Serum IL-1 Β Levels �n Preeclampt�cs and Non-Preeclampt�cs

I N T R O D U C T I O N

L�terature supported the assoc�at�on of b�o-�n�ammatory cytok�nes �n mult�factor�al 

patholog�es such as preeclamps�a and per�odont�t�s. Object�ves: To compare serum IL-1β �n 

non-preeclampt�c and preeclampt�c pregnanc�es affected w�th/w�thout per�odont�t�s. 

Methods: Long�tud�nal cohort study was conducted on 73 pregnant women of Narowal 

(Pak�stan) aged between 18-34 years, after seek�ng the�r consent. Where�n 33 subjects were 

per�odontally healthy (6 preeclampt�cs, 27 non-preeclampt�cs) wh�le 40 subjects were w�th 

per�odont�t�s (6 preeclampt�cs, 34 non-preeclampt�cs). Serum samples were collected �n 

antepartum and postpartum per�ods of the same subjects. Per�odont�um was exam�ned by 

CPITN �ndex, preeclamps�a v�a blood pressure records. IL-1β was est�mated through ELISA. 

Results: Ra�sed IL-1β(pg/L) were observed �n postpartum than antepartum �.e.  76% �n non-

preeclampt�cs w�th per�odont�t �s(p=0.099),  89% �n per�odontally  healthy non-

preeclampt�cs(p=0.082), 313% �n preeclampt�cs w�th per�odont�t�s(p=0.242), and 34% �n 

preeclampt�cs w�th healthy per�odont�um(p=0.351). L�kew�se, elevated IL-1β levels were found �n 

non-preeclampt�cs than preeclampt�cs �n antepartum and postpartum �.e.  327% �n antepartum 

of per�odont�t�s-affected non-preeclampt�cs(p=0.251), 0.43% �n antepartum of per�odontally 

healthy normotens�ves(p=0.983), 82% �n postpartum of per�odont�t�s affected non-

preeclampt�cs(p=0.382),  and 41% �n postpartum of per�odontally healthy non-

preeclampt�cs(p=0.611). S�m�larly, h�gh IL-1β levels were est�mated �n antepartum: 23% �n non-

preeclampt�cs w�th per�odont�t�s than per�odontally healthy non-preeclampt�cs(p=0.553) and 

2 4 8 %  � n  p e r � o d o n t a l l y  h e a l t h y  p r e e c l a m p t � c s  t h a n  p e r � o d o n t � t � s - a f fe c t e d 

preeclampt�cs(p=0.011). Also, �ncreased IL-1β levels were not�ced �n postpartum: 15% �n 

normotens�ves w�th per�odont�t�s than per�odontally healthy non-preeclampt�cs(p=0.694) and 

1 2 %  � n  p e r � o d o n t a l l y  h e a l t h y  p r e e c l a m p t � c s  t h a n  p e r � o d o n t � t � s - a f fe c t e d 

preeclampt�cs(p=0.853). Conclus�on: Pregnancy suppressed IL-1β �n preeclampt�c and non-

preeclampt�cs, wh�le per�odont�t�s w�thout preeclamps�a ra�sed IL-1β �n pregnancy and post-

pregnancy phases.
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There were a total of 73 pregnant women who part�c�pated 

�n the study �n two consecut�ve phases (antepartum and 

postpartum), So serum samples were f�rst taken �n the�r 

antepartum phase and serum samples were aga�n 

collected from the same subjects �n the�r postpartum 

phase. Out of 73 subjects, 40 were w�th per�odont�t�s 

(further subd�v�ded as 34-nonpreeclampt�cs, and 6-

preeclampt�cs) and 33 were w�th healthy per�odontal status 

(further subd�v�ded as 27-nonpreeclampt�cs, and 6-

preeclampt�cs). The study was also approved by the Eth�cal 

Rev�ew Board of the Inst�tute. Wr�tten consent was sought 

from the subjects after duly �nform�ng about the study 

purpose and rout�ne exam�nat�on procedure. The 

per�odontal status of each part�c�pant was thoroughly 

evaluated by us�ng CPITN (Commun�ty Per�odontal Index for 

Treatment Need) �ndex �n the presence of an adequate l�ght 

source. The assessment of cl�n�cal attachment loss at 

g�ng�val sulcus �n m�ll�meters was categor�zed accord�ng to 

t h e  c r � t e r � o n  g � v e n  b y  ' A m e r � c a n  D e n t a l 

Assoc�at�on/Amer�can Academy of Per�odontology 1999'. 

Pocket depth of more than 3mm for ten �ndexed teeth 

�nclud�ng: 11, 16, 17, 26, 27, 31, 36, 37, 46, and 47 as per 

'Federat�on Denta�re Internat�onale' (FDI) number�ng 

system, w�th all four s�des of each tooth �.e. mes�al, d�stal, 

buccal / lab�al and l�ngual / palatal, was labelled as 

per�odont�t�s. Moreover, as an �ncent�ve the oro-dental 

d�agnos�s of each part�c�pant was shared w�th her and the 

related treatment opt�ons were also recommended 

subsequently. Part�c�pants were profess�onally adv�sed 

about the ways to take care of the�r per�odont�um on da�ly 

bas�s. Serum samples were collected from the part�c�pants 

�n two success�ve gestat�onal phases. F�rstly, �n the 

antepartum phase �.e. between 14-24 week of gestat�on. 

Secondly, from the same part�c�pants �n the�r postpartum 

per�od (w�th�n 6 weeks after ch�ld b�rth). To conf�rm 

preeclamps�a, the blood pressure record of the subjects 

was acqu�red from the�r phys�c�an/gynecolog�st after 

seek�ng the�r perm�ss�on. Pregnant women hav�ng normal 

blood pressure prof�le before pregnancy but character�zed 

by h�gh blood pressure and cl�n�cal features of edema, 

severe headache, d�zz�ness, v�s�on changes, nausea, and 

vom�t�ng dur�ng pregnancy were labelled as preeclampt�cs. 

Labelled serum samples were kept �n Eppendrofs and then 
orefr�gerated at -80 C. N�nety s�x-welled ELISA plates 

spec�f�ed for serum IL-1 β levels (pg/L) were used separately 

for the est�mat�on of IL-1 β levels of antepartum and 

postpartum serum samples and the values were observed 

through �nterpolat�on method. The data was analyzed by 

us�ng M�crosoft Excel and M�n�tab®18. Student T-Test was 

employed as a stat�st�cal test to determ�ne the s�gn�f�cant 

d�fference between the two groups. All the stat�st�cal tests 

were performed w�th 95% conf�dence �nterval.

M E T H O D S

pat�ents affected w�th per�odont�t�s wh�le the same type of 

pat�ents exh�b�ted an �ncreased concentrat�on of IL-6 �n 

another study conducted �n 2018 [8, 9]. Preeclamps�a as a 

gestat�onal syndrome �s cons�dered an alarm�ng a�lment, 

ma�nly character�zed by the onset of hypertens�on w�th 

prote�nur�a after the 20th week of pregnancy. Accord�ng to 

a study, preeclamps�a �s respons�ble for about 6-10% of 

total neonatal and maternal mortal�t�es �n the world [10]. 

Though many stud�es could not reveal the exact 

pathophys�ology of preeclamps�a [2, 11]. However, a few 

stud�es found out the cause of preeclamps�a by propos�ng 

d�fferent pathogenes�s l�ke atyp�cal trophoblast�c 

development, placental malfunct�on�ng, and �mmune-

�n�ammatory pathology [10, 12]. Moreover, other stud�es 

also ment�oned var�ous genet�c,  env�ronmental, 

soc�oeconom�c, ethn�c, and �mmune-�n�ammatory factors 

that �n�uence the onset and sever�ty of preeclamps�a [2, 

13]. A study �n the same l�nes cla�med the r�se of numerous 

c�rculatory cytok�nes �n preeclampt�c subjects. IL-1 β, IL-2, 

IL-6, and INF-γ showed a pos�t�ve assoc�at�on w�th 

preeclamps�a. IL-1 β a pro-�n�ammatory med�ator �s 

released by several cellular var�et�es �nclud�ng monocytes, 

macrophages, kerat�nocytes, f�broblasts, synov�ocytes, 

and ep�thel�al cells [14]. Another study from North Ind�a 

supported the argument that IL-1 β st�mulates the 

product�on of other cytok�nes l�ke TNF-α, INF-γ, IL-2, and 

IL-12 [1,15]. In 2014 a group of researchers found the 

enhanced placental express�on of IL-1 β �n preeclampt�c 

women [13]. The present study a�ms to compare serum IL-1 

β  concentrat�ons �n both preeclampt�c and non-

preeclampt�c pregnant women e�ther affected w�th 

per�odont�t�s or otherw�se.

A prospect�ve long�tud�nal cohort study was carr�ed out �n 

rural, under-developed c�ty of Narowal, Pak�stan by us�ng 

conven�ence sampl�ng approach. The study spanned just 

over one and half years, from June 2016 to February 2018. 

Pregnant women aged 18–34 years w�th�n 14-24 weeks of 

pregnancy belong�ng to rural areas of Narowal D�str�ct 

affected w�th or w�thout per�odont�t�s were �ncluded �n the 

study. Wh�le pregnant women aged under 18 or above 34 

years, w�th less than 14 or more than 24 weeks of 

pregnancy, or affected w�th some other per�odontal 

pathology l�ke g�ng�v�t�s were excluded from the study. 

Cochran's Formula was used to calculate the sample s�ze. 

To get an est�mated populat�on port�on (p) a thorough 

survey of the local populat�on was carr�ed out pr�or to the 

sampl�ng. Accord�ng to the best of our knowledge, no 

prev�ous study was ava�lable to read�ly g�ve an est�mat�on of 

the prevalence of pregnant women affected w�th 

per�odont�t�s �n Pak�stan. However, the survey conducted 

on the study populat�on determ�ned a 57% prevalence. 
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R E S U L T S

Non-preeclampt�c subjects w�th healthy per�odont�um 

showed 89% �ncreased IL-1 β (pg/L) serum levels �n the 

postpartum per�od compared to the antepartum per�od 

(p=0.082). Whereas, preeclampt�c subject w�th healthy 

per�odont�um exh�b�ted 34% h�gh IL-1 β (pg/L) serum levels 

�n the postpartum per�od than �n the antepartum per�od 

(p=0.351) (Table 1). Non-preeclampt�c subjects w�th 

per�odont�t�s d�splayed 76% �ncreased IL-1 β (pg/L) serum 

levels �n postpartum per�od compared to the antepartum 

per�od, (p=0.099). Wh�le preeclampt�c subject affected w�th 

per�odont�t�s revealed 313% h�gher IL-1 β (pg/L) serum 

levels �n the postpartum per�od than �n the antepartum 

per�od (p=0.242) (Table 1).
Studied 
Groups

Gestatıonal Phase

p-value
Per�odont�um Preeclamps�a n Mean±SEM n Mean±SEM

Antepartum Postpartum

Healthy �.e. ≤3mm 
sulcus depth w�th 
no g�ng�val 
�n�ammat�on

W�thout 27 37.41±5.03 24 70.7±19.5 0.082

W�th 6 37.57±9.45 6 50.16±8.56 0.351

Per�odont�t�s �.e. 
>3mm sulcus 
depth w�th
 �n�amed g�ng�va, 
at least grade I 
mob�l�ty)

W�thout 34 46.1±12.5 28 81.3±18.4 0.099

6 10.8±0.71 6 44.64±27.67 0.242W�th

Table 1. Gestat�onal Compar�son of serum IL-1 β Levels (pg/L) 

among stud�ed groups

Non-preeclampt�c subjects affected w�th per�odont�t�s �n 

the�r second tr�mester presented 327% ra�sed serum IL-1 β 

levels (pg/L) compared to preeclampt�c subjects (p=0.251). 

On the other hand, Non-preeclampt�c subjects w�th healthy 

per�odont�um �n the�r second tr�mester showed only 0.43% 

h�gh serum IL-1 β levels (pg/L) than that of preeclampt�c 

subject (p=0.983) (Table 2). In postpartum phase subjects 

w�th per�odont�t�s revealed 82% more serum IL-1 β levels 

(pg/L) �n non-preeclampt�cs than preeclampt�cs (p=0.382), 

wh�le �n the same phase the subjects w�th healthy 

per�odont�um showed 41% ra�sed serum IL-1 β levels (pg/L) 

�n non-preeclampt�cs than preeclampt�cs (p=0.611) (Table 

2). In the antepartum per�od, non-preeclampt�cs affected 

w�th per�odont�t�s exh�b�ted 23% more serum IL-1 β levels 

(pg/L) compared to non-preeclampt�cs w�th healthy 

per�odont�um (p=0.553). Whereas, �n the same phase, 

preeclampt�cs w�th healthy per�odont�um revealed 248% 

�ncreased serum IL-1 β levels (pg/L) than those affected 

w�th per�odont�t�s (p=0.011). Bes�des the d�fference proved 

stat�st�cally very s�gn�f�cant (Table 2). In the postpartum 

phase, non-preeclampt�c subjects hav�ng per�odont�t�s 

showed 15% h�gh serum IL-1 β levels (pg/L) than those 

w�thout per�odont�t�s (p=0.694) wh�le the preeclampt�cs �n 

the same phase showed 12% more serum IL-1 β levels (pg/L) 

�n those who possess�ng healthy per�odontal status 

compared to per�odont�t�s affected pat�ents (p=0.853). 

Although the d�fferences were proved stat�st�cally 

�ns�gn�f�cant (p>0.05) (Table 2).

Comparatıve Groups
Perıodontal Status

p-value

Per�odont�um Preeclamps�a n Mean±SEM n Mean±SEM

Healthy Per�odont�um Per�odont�t�s

Antepartum
W�thout 27

6

37.41±5.03

37.57±9.45

34

6

46.1±12.5

10.8±0.71

0.553

0.011*W�th

p-value 0.983 0.251

Postpartum
W�thout 24

6

70.7±19.5

50.16±8.56

28

6

81.3±18.4

44.64±27.67

0.694

0.853W�th

p-value 0.611 0.382

* Stat�st�cally s�gn�f�cant as p≤0.05.

Table 2. Serum IL-1 β Levels (pg/L) �n comparat�ve groups w�th 

respect to per�odont�t�s and preeclamps�a

D I S C U S S I O N
In per�odontal pathology, there are alternate ep�sodes of 

per�odontal decay and retardat�on, ma�nly because of 

gram-negat�ve bacter�a [16, 17]. Per�odont�t�s �s an 

�nfect�ous d�sorder that constantly devastates the 

per�odont�um of the tooth, though �n a slugg�sh manner by 

supra and sub-g�ng�val  bacter�al  pathogens [3]. 

Per�odont�t�s �s a severe per�odontal a�lment affect�ng 5-

20% of pregnant women across the World [1]. Many stud�es 

suggest that pregnant women w�th per�odont�t�s are more 

prone to preeclamps�a due to the poss�ble translocat�on of 

per�odontal pathogen�c bacter�a to the fetoplacental 

membranes that ult�mately lead to �mmense �n�ammat�on 

and ox�dat�ve stress [18, 19]. Intense �n�ammat�on 

s t � m u l a te d  by  o r a l  � n fe c t � o n  m ay  c o n t r � b u te  to 

u te ro p l a ce n t a l  at h e ro s c l e ro s � s ,  a s  o b s e r ve d  � n 

preeclampt�c pat�ents [2]. Other stud�es conclude that the 

presence of pathogens at placental cells act�vates Natural 

k�ller cells �n the uterus to release pro-�n�ammatory 

cytok�nes such as TNF-α and IL1-β that more deleter�ously 

affect placental membranes [19, 20]. Although the clear 

et�opathogenes�s of preeclamps�a �s yet to be def�ned, st�ll 

there �s consensus by many researchers on the role of 

placental mod�f�cat�ons �n the ult�mate pathology of 

preeclamps�a. Increased serum levels of many cytok�nes 

such as TNF-α (Tumor necros�s factor-α), GM-CSF 

(Granulocyte-macrophage colony-st�mulat�ng factor), IL-

10, and TGF-β1 (Transform�ng growth factor-beta 1) are 

exam�ned �n the focal placental t�ssues �n preeclampt�cs. 

S�m�larly, ra�sed serum levels of many ang�ogen�c 

med�ators l�ke PlGF (Placental growth factor), VEGF 

(Vascular endothel�al growth factor), and Flt-1 (Fms Related 

Tyros�ne K�nase 1) are also observed �n the focal placental 

t�ssues �n preeclampt�cs [18]. S�m�lar to the f�nd�ngs of the 

current study, another study also revealed that the 

pregnancy hormones -progesterone and estrad�ol - 

promote prostagland�n E-2 levels and reduce the release of 
 cytok�ne IL-1β [21]. The current study has been conducted 

w�th relat�vely small sample s�ze. Also, the da�ly nutr�t�onal 

�ntake of the stud�ed populat�on and the�r BMIs have not 

been recorded. In the future, a study w�th large sample s�ze, 
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var�ed ethn�c�ty, and w�de range of age may better explore 

the relat�on of per�odont�t�s w�th adverse gestat�onal 

consequences. 
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C O N C L U S I O N S

Per�odont�t�s �n non-preeclampt�cs �ncreases serum IL-1 β 

levels �n antepartum as well as �n the postpartum phases. 

L�kew�se, per�odont�t�s �n preeclampt�cs decreases serum 

IL-1 β levels �n both phases. Moreover, per�odont�t�s 

markedly elevates IL-1 β levels �n the postpartum phase, 

both �n preeclampt�cs and non-preeclampt�cs. Bes�des �n 

preeclampt�cs and non-preeclampt�cs, pregnancy 

suppresses IL-1 β levels �n subjects w�th and w�thout 

per�odont�t�s.
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