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GCF(Gingival Crevicular Fluid) is the fluid found in gingival crevice and it mainly consist  of 

substances derived from serum, leukocytes, bacteria, activated epithelial cells, connective tissue 

cells, and bone cells as  these possess a great potential for serving as indicators of periodontal 

disease and healing after therapy. Level of this fluid is the indicator of various periodontal and 

gingival diseases as its level gets increased in these conditions. Present review article give a brief 

of every aspect about GCF. 
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INTRODUCTION 

Gingival crevice fluid (GCF) mainly consist 

of substances derived from serum, 

leukocytes, bacteria, activated epithelial 

cells, connective tissue cells, and bone cells 

as  these possess a great potential for serving 

as indicators of periodontal disease and 

healing after therapy.1 Maintenance of 

gingival structure and defense mechanism of 

periodontium are the special role played by 

GCF.2 Analysis of periodontal condition can 

be easily done by collection of GCF which 

is a non-invasive and relatively simple 

procedure.3 

Anatomy of the sulcus 

Gingival Sulcus: A shallow crevice or space 

around the tooth bounded by the surface of 

the tooth on one side and epithelium lining 

the free margin of the gingiva on the other.2 

Blood supply of the gingiva4 

• The vessels immediately below the 

sulcular and junctional epithelium are 

arranged in a flat layer.  

• Since these epithelia do not possess 

ridges projecting into the connective 

tissue, their vascular network is located 

in a very superficial position in relation 

to the surface of the epithelium.  

DISCUSSION 

GCF is defined as a tissue fluid that seeps 

through the crevicular and junctional 

epithelium. It is increased in the presence of 

inflammation.5 GCF formation is 

controversial whether it is Transudate or 

Inflammatory Exudate or GCF can be found 

at a clinically healthy site?2 

GCF formation is initiated due to 

inflammatory changes in the connective 

tissues underlying the sulcular and 

junctional epithelia. These changes were 

primarily an increased permeability of the 

blood vessels, which was induced by 

chemical or mechanical means.6 

Physiological or Pathological process? 

Subsequent experiments showed that the 

flow of gingival fluid increased markedly 

following stimulation of the gingiva by tooth 

brushing, by chewing, after intravenous 

injection of histamine or development of 

inflammation .  

As some irritant factor whether chemical or 

mechanical, is needed to induce the 

production of GCF therefore it is considered 

as a pathological phenomenon.7 

Is GCF a transudate of interstitial fluid? 

The production of GCF was primarily a 

result of an increase in the permeability of 

the vessels underlying junctional and 

sulcular epithelium. The initial, pre-

inflammatory fluid was considered to be a 

transudate which appears in the crevice as a 

result of an osmotic gradient and, on 

stimulation, this changed to become an 

inflammatory exudates.6,8 

A mechanistic analysis of gingival fluid 

production which analyzed the physiology 

of the gingival crevice area with respect to 

the factors described originally by Starling 

was made by Pashley (1976). The model 

proposed by Pashley, predicted that GCF 

production is governed by the passage of 

fluid from capillaries into the tissues 

(capillary filtrate) and the removal of this 

fluid by the lymphatic system (lymphatic 

uptake). When the rate of capillary filtrate 
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exceeds that of lymphatic uptake, fluid will 

accumulate as edema and/or leave the area 

as GCF.9 

Mechanism of GCF production2 

In the absence of inflammation i.e. healthy 

Gingiva, there is limited quantity of 

macromolecules (Plaque) that diffuse 

intercellularly and reach the basement 

membrane. This creates an osmotic gradient 

and attracts interstitial fluid towards sulcus 

(preinflammatory flow); then more 

macromolecules reach BM and an 

inflammatory reaction starts leading to              

a thinner and weakened BM. The gingival 

fluid now transformed from an initial 

osmotically mediated fluid turns into a 

secondary inflammatory exudate  

Permeability Of Junctional And Oral 

Sulcular Epithelia 

Albumin, Endotoxin, Thymidine, Histamine, 

Phenytoin and Horseradish peroxidase are 

the substances that have been shown to 

penetrate the sulcular epithelium. The main 

pathway for the transport of substances 

across the junctional and sulcular epithelia 

seems to be the intercellular spaces which 

according to Schroeder and Munzel-

Pedrazzoli (1970) form 18% of the total 

volume of the junctional epithelium and 

12% that of the oral sulcular epithelium.10 

Three routes have been described: Passage 

from CT into the Sulcus, Passage from the 

Sulcus into the CT and Passage of 

substances through Pathological or 

Experimentally modified Gingival Sulcus.11 

Factors governing production of GCF12 

Effect of Histamine, Pre-inflammation 

gingival fluid, Concentration of proteins in 

GCF, Inflammation changes of the basement 

membrane, Morphology of junctional 

epithelium and Mechanical stimuli and GCF  

Methods of collection of GCF2 :  

Intracrevicular washing (Gingival washing), 

Capillary tubing or Micropipette, Absorbing 

paper strips and Preweighed twisted threads  

1. Gingival washing methods2,13 

In this technique the gingival crevice is 

perfused with an isotonic solution, such as 

Hanks’ balanced salt solution, usually of 

fixed volume. The fluid collected then 

represents a dilution of crevicular fluid and 

contains both cells and soluble constituents 

such as plasma proteins. Two different 

techniques have been used: Method of 

Oppenheim and method of Skapski and 

Lehner. This method has the advantage as it 

is Valuable for harvesting cells from the 

gingival crevice region. 

Disadvantages 

Complicated and technically demanding, 

applied only to the maxillary arch, GCF 

from individual sites cannot be analyzed, all 

fluid may not be recovered during the 

aspiration and re-aspiration procedure.   

2. Capillary tubing or micropipettes6,14 

Capillary tubes of known internal diameter 

are inserted into the entrance of the gingival 

crevice following the isolation and drying of 

a site.  GCF from the crevice migrates into 

the tube by capillary action and because the 

internal diameter is known the volume of 

fluid collected can be accurately determined 

by measuring the distance which the GCF 

has migrated. The main advantage of this 

technique is that this is the ideal technique. 
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Disadvantages  

Difficult to collect an adequate volume of 

GCF in a short period, difficult to conceive 

that holding a capillary tube at the entrance 

to a gingival crevice for such lengthy 

periods ensures an atraumatic collection 

3. Absorbent filter paper strips6 

Considerable variations are there in the 

application of the filter paper strip method 

of collection. Positioning of paper strip 

(Extracrevicular method), Positioning of 

paper strip just at the entrance of the crevice 

( Intracrevicular method ‘Superficial’) and 

Positioning of paper strip at the base of the 

pocket ( Intracrevicular method ‘Deep’). 

Advantages  

These strips are quick and easy to use and 

can be applied to individual sites and least 

traumatic. 

4. Preweighed twisted threads15 

Weinstein et al (1967) inserted preweighed 

twisted threads into the gingival crevice 

around the tooth, and determined the amount 

of fluid collected by weighing the sample 

thread.  

Problems with GCF Collection and Data 

Interpretation2 

Contamination, Sampling Time, Volume 

determination, Recovery from strips and 

Data reporting  

Gingival Crevice Fluid flow  

GCF flow (or flow rate) is the process of 

fluid moving into and out of the gingival 

crevice or pocket. It has a flow of few 

microliters per hour. Resting volume, the 

influx and the efflux are the three 

components of GCF. Authentically flow rate 

of GCF is measured by either the influx or 

efflux, since the resting volume is constant 

over the measurement period and losses 

from evaporation or absorption are 

minimal.16 

Characteristics associated with GCF flow 

Flushing action, Isolation effect, Nutrient 

effect and Diagnostic potential16 

GCF flow rates in health and disease 

Shallow sulci in healthy subjects have GCF 

flow rates of 3–8 µl/h, Pockets with 

intermediate periodontal disease have GCF 

flow rates of approximately 20 µl/h. GCF 

flow at sites with advanced periodontal 

disease as high as 137 µl/h have been 

observed.16 

Composition of GCF 

GCF is composed of molecules originating 

from the blood, host tissues and subgingival 

plaque, including: electrolytes, small organic 

molecules, proteins, cytokines, specific 

antibodies, bacterial antigens, and enzymes 

of both host and bacterial origin.2  

Components of GCF2,6 

Cells:  Bacteria, Epithelial cells and 

Leucocytes  

Microbial plaque products: Bacterial 

enzymes, Cytotoxic substances, Metabolic 

end products and Lipopolysaccharides  

Electrolytes: Calcium, Fluorine. Sodium, 

Magnesium, Potassium and Glucose 

Inflammatory cell products: Acute phase 

proteins, Cytokines, Immunoglobulin, 

Enzymes, Lysosomal enzymes and 

Prostaglandins 
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Host tissue products: Complement, Fibrin, 

Fibronectin, Collagen, Osteocacin, 

Osteonectin and Proteoglycans  

The major cellular components of the 

gingival crevicular fluid are: Bacteria, 

Epithelial cells, Leukocytes and 

Erythrocytes 

A. Bacteria 

GCF can act as an excellent source of 

nutrients for the subgingival microbes 

causing them to proliferate. This leads to a 

shift in the subgingival plaque mass to with 

increased levels of Actimomyces & 

Treponema species, Fusobacterium 

nucleatum & Veillonella parvulla as well as 

an elevation in the population of anaerobic 

cocci and rods. These microbes release large 

amount of metabolites which can contribute 

to further bacterial colonization and tissue 

destruction.2 

Cells of Gingival Epithelium 

The gingival, oral sulcular and junctional 

epithelia are constantly renewing and 

because of their anatomical proximity are 

found in plenty in GCF. Continuous 

desquamation of both the sulcular and 

junctional epithelia contribute to the 

removal of bacteria that have colonized the 

cellular surface and regeneration of an intact 

epithelial barrier.6 

Role of Junctional Epithelium 

It is a permeable structure (gap junctions 

and large intercellular spaces). In the 

presence of inflammation, these spaces 

become rather large, increase significantly in 

size and contain abundant migrating 

leukocytes. This prevents penetration of 

bacteria into the epithelium and can acts as a 

diffusion barrier to microorganisms, 

bacterial enzymes, metabolic by products or 

any other antigenic substances.17 

Role of Keratinocytes 

Cells of the oral epithelium express adhesion 

molecules including ICAM-1 and LFA-3 

and potent chemoattractant IL 8, which are 

the key for extravasation of leukocytes. 

Expression of these molecules can be up-

regulated by the presence of inflammation.18 

B. Microbial plaque products 

Proteolytic enzymes from putative 

periodontal pathogens19,20,21 

Proteolytic enzymes from putative 

periodontal pathogens break proteins into 

peptides and amino acids which are used for 

the growth of subgingival Gram negative 

bacteria. These proteases can degrade all the 

elements of periodontal connective tissue 

and components of the host defense systems 

such as IgA and complements. Various 

enzymes included have been listen in (Table 

1). 

Hydrolytic enzymes from putative 

periodontal pathogens2 

Bacteria also produce enzymes capable of 

degrading the non-proteinaceous elements of 

the periodontal connective tissue. (Table 2)  

C. Electrolytes22 

Potassium, Sodium and Calcium have been 

studied in GCF. Most studies have shown a 

positive correlation of calcium and sodium 

concentrations and the sodium/potassium 

ratio with inflammation (Kaslick et al 1970).  

Organic Compounds  

After investigating concentration of 

carbohydrates, proteins and lipids it has  
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Enzyme Bacteria 

Collagen degrading enzymes 

P gingivalis 

A actinomycetemcomitans 

Spirochetes 

 

Elastase like enzymes 

Spirochetes 

Capnocytophaga species 

 

Trypsin like proteases 

P. gingivalis 

B. Forsythus 

T. denticola 

Other spirochetes 

 

Chymotrypsin like enzyme 

T. denticola 

Capnocytophaga species 

 

Aminopeptidases 

T. denticola 

Capnocytophaga species 

 

Dipeptidylpeptidases (DPP) 

P. Gingivalis 

P. Intermedia 

Capnocytophaga  species 

 

                  Table 1: Proteolytic enzymes and associated pathogens 

 

Enzymes Bacteria 

Hyaluronidase / chondroitinase activities 

F. Nucleatum 

P. Gingivalis 

T. Denticola 

 

Neuraminidase activity 

 

B. Forsythus 

P. Melaninogenica 

Phospholipase activity 

P. Gingivalis 

P. Intermedia 

Bacteroids species 

 

                    Table 2: Hydrolytic enzymes and associated pathogens. 

 

been found that glucose concentration in 

gingival fluid is 3-4 times greater than that  

 

in serum (Hara et al, 1969) on the other hand 

total protein content of gingival fluid is  
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much less than that of serum 

(Cimasoni1983). Proteins namely , , 2 

and 1 globulins and albumin were separated 

in GCF by Mann and Stoffer, 1964 by paper 

electrophoresis. 

Indicators of periodontal disease activity23 

I. Bio-chemical mediators and products of 

inflammation 

Antibodies to periodontal bacteria, 

Cytokines, Complements, Prostaglandins, α 

2 macroglobulin and α1 antitrypsin, C-

reactive protein, Lysozyme, Lactoferrin, 

Transferrin, Myeloperoxidase and Acid 

phosphatase.  

II. Host derived enzymes  

Collagenase, Elastase, Cathepsins, Alkaline 

phosphatase, Aryl sulphatase and β– 

glucaronidase and Asparate 

aminotransferase.  

III. Extra cellular matrix components  

Collagen, Proteoglycans and 

glycosaminoglycans, Osteonectin, 

Osteocalcin and Fibronectin.  

Bone formation markers: Collagen, Alkaline 

Phosphatase and Osteocalcin  

Bone resorption markers: 

Glycosaminoglycans, Hydroxyproline and 

Acid phosphatase  

Metabolic and Bacterial Products 

Lactic Acid, Urea, Hydroxyproline, 

Endotoxins, Cytotoxic substances, 

Hydrogen Sulphide, Antibacterial factors 

 

 

Role of GCF as a Diagnostic Aid 

Need for Diagnostic Tests for Periodontal 

Disease 

Disease activity may occur in episodes or 

bursts at a limited no. of sites during a 

defined interval, with the clinical duration of 

activity occurring in short periods from days 

to months. Evidence also indicates that at 

some sites, patients manifest periodontal 

breakdown that is slow but continuous in 

progression. There is need to distinguish 

between stable and progressive disease sites 

and to assess if these sites are adequately 

treated.12  

Requirements of a Diagnostic Test24 

• Should be able to detect subclinical 

disease  

• Information gained should be relevant to 

diagnosis, treatment or predictive tests 

• Able to be accurately repeated in a 

number of different clinical situations 

and levels of disease severity 

• To detect disease presence and evaluate 

severity 

• To predict the subsequent clinical course 

and prognosis 

• To estimate responsiveness to treatment 

before therapy 

• To assess actual response to treatment 

after completion. 
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Biochemical Mediators & Products of 

Inflammation12,25,26 

Antibodies to Periodontal Bacteria 

Antibodies are produced locally in response 

to bacteria inhabiting the periodontal pocket. 

Controversial in GCF since GCF is a serum 

exudate, antibodies arising in the GCF may 

be derived from the serum itself. Also, 

elevated IgG4 levels were seen at sites of 

periodontal disease activity and 

demonstrated a positive correlation with 

bleeding on probing. 

Cytokines 

IL-1α, IL-1β , IL-6, IL-8 and TNF-α. IL-1 is 

released by activated macrophages, PMNs, 

lymphocytes and fibroblasts and is involved 

in proinflammatory processes, matrix 

destruction & wound healing. 

Complement 

Activated forms of complement have been 

found in GCF (Niekrash and Patters 1986). 

Plaque accumulation and subsequent 

development of gingivitis is associated with 

increase in C3 cleavage (Patters 1986). 

Prostaglandins 

Periodontal inflammation and tissue 

destruction has been associated with 

increase in Levels of PGE2 in GCF. Potent 

molecules, associated with tissue 

destruction, changes in fibroblast 

metabolism and bone resoption. However, 

tests required to detect PGE2 in GCF are 

complex and not easy to perform as a 

chairside diagnostic test.  

α2 Macroglobulin and α1-antitrypsin 

Acute phase proteins found at sites of active 

acute inflammation occurring with 

concomitant tissue destruction. However at 

sites of active periodontal inflammation that 

show significant bone loss, the α2 

macroglobulin levels appear to decrease 

(Skaleric et.al 1986). 

C – Reactive Protein 

Most inflammatory exudates consist of acute 

phase proteins derived from serum. C-

reactive protein has recently been shown to 

be measurable in saliva from periodontal 

patients using a lab-on-a-chip method. 

Lysozyme 

It is an enzyme found in azurophil granules 

of PMNs and is released at sites of acute 

inflammation. Peptidoglycan component of 

bacterial cell walls is cleaved by lysozyme 

as it act as a bactericidal agent. Elevated 

levels have been noted in samples taken 

from patients with localized aggressive 

periodontitis compared to samples taken 

from patients with gingivitis or chronic 

periodontitis.  

Lactoferrin 

This enzyme has affinity for iron which is 

required for bacterial growth which form 

basis of its antibacterial properties. In 

contrast to lysozyme, lactoferrin levels do 

not differ significantly between different 

disease conditions (Friedman et.al 1983). 

Ratio of lysozyme to lactoferrin may be of 

diagnostic value in distinguishing gingivitis 

and periodontitis sites. since the 

concentration of lactoferrin levels are not 

influenced by disease whereas lysozyme 

levels are altered. 

Transferrin 

Transferrin is an antibacterial serum protein 

found at inflammatory sites. In experimental 
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gingivitis, transferring levels in GCF has 

been noted to increase with the development 

of gingivitis (Adonogianaki et.al 1994). 

Elevated levels have also been noted in 

patients of periodontitis, indicating that its 

presence does not distinguish between 

gingivitis and periodontitis. 

Myeloperoxidase 

Component of granules within PMNs, 

released at sites of inflammation. It has been 

noted to be elevated at periodontitis sites 

compared to control sites and its 

concentration decreases following treatment. 

Acid Phosphatase 

It is an intercellular enzyme, used to 

determine lysosomal activity. Presence in 

GCF does not correlate well with presence 

of periodontal disease. 

Host Derived Enzymes27,28 

Collagenase 

Derived from host cells such as PMNs, 

macrophages, fibroblasts, keratinocytes and 

osetoclasts as well as bacteria. Studies have 

indicated that collagenase levels increased in 

GCF at both gingivitis and periodontitis 

sites. Also, levels of collagenase in GCF 

have been noted to correlate specific forms 

of periodontitis, including chronic and 

localized aggressive periodontitis.  

Elastase 

Both collagenous and noncollagenous 

extracellular matrix proteins; released at 

sites of inflammation gets degraded by this 

Serine endopeptidase. Increase in GCF has 

been noted with development of gingivitis as 

well at sites of established periodontitis. 

 

Cathepsins 

Group of lysosomal cysteine proteinases that 

are released in high levels at inflammatory 

sites are capable of degrading numerous 

components of the extracellular matrix. 

Cathepsins B, D, G, H and L have been 

identified in GCF. 

Alkaline Phosphatase 

It is a lysosomal enzyme found in 

osteoblasts, neutrophils and bacteria and can 

be derived from serum or GCF. Increased 

levels have been noted in experimental 

gingivitis studies and at periodontal sites. 

Levels of alkaline phosphatase at 

periodontitis sites showed a strong positive 

correlation with a predictive value of 73% of 

active sites being detected (true positive) 

and 36% of inactive sites being included 

(false positive).  

Arylsulfatase and  β-glucuronidase 

These have been studied in considerable 

detail because of their relationship to PMN 

function, as well as their ability to degrade 

some components of extracellular matrix. 

Cross-sectional and longitudinal studies 

have shown that their levels increase with 

increasing levels of periodontal destruction 

and that these levels return to near baseline 

following treatment. 

Aspartate Aminotransferase 

It is a cytoplasmic enzyme released upon 

cell death which is an integral part of 

periodontal destruction. There is a good 

correlation between the level of aspartate 

aminotranferase in GCF and disease activity, 

as well as disease progression.  
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Extracellular Matrix Components29,30 

Collagen 

The hydroxyproline content of GCF and 

serum has been noted to decrease 

significantly following periodontal surgery. 

Other structural components of gingival 

collagens have been monitored in GCF to 

evaluate collagen degradation and turnover. 

Proteoglycans & Glycosaminoglycans 

Measurement of proteoglycans and their 

glycoasaminoglycan components inGCF 

show some potential for monitoring active 

periodontal destruction. Chondroitin sulfate 

is the principal sulfated glycoasaminoglycan 

identifiable in GCF, while small amounts of 

heparin sulfate and dermatan sulfate are also 

present. High chondroitin sulfate levels have 

been noted from samples of non-inflammed 

sites undergoing orthodontic tooth 

movement implying a close association 

between the appearance of chondroitin 

sulfate in the GCF and bone resorption. 

Osteonectin 

Major role in mineralization process is 

played by this noncollagenous protein, thus 

its presence may indicate active bone 

turnover. This protein has been detected in 

GCF and the amount of protein increased 

with increasing pocket depth. 

Osteocalcin 

It is a bone matrix protein, synthesised by 

osteoblasts and identified in the GCF and 

studied in relation to clinical parameters. No 

significant levels were detected in the GCF 

of patients with gingivitis while patients 

with untreated periodontitis showed levels 

200 to 500 times higher than serum levels. 

Fibronectin 

It is a normal component of serum and 

connective tissue which has been related to 

periodontal disease activity. Both, host 

responses and bacterial enzymes are capable 

of degrading fibronectin. The resultant 

fibronectin fragments have different biologic 

properties compared to the intact molecule 

and may be involved in the pathogenesis and 

healing of periodontal lesions.  

Recent Advances31,32  

Leptin and Vascular Endothelial Growth 

Factor 

Leptin 

It is an adipose derived hormone regulating 

energy intake and energy expenditure, 

including appetite and metabolism. Level of 

leptin is indicator of health of gingival tissue 

as high concentration of leptin is associated 

with healthy gingival tissue and the 

concentration of leptin decreases as 

periodontal disease progresses. Leptin at 

high concentration locally, protects the host 

from inflammation and infection and 

maintains bone levels. The higher 

concentrations of gingival crevicular fluid 

leptin levels seen in periodontal health could 

be protective. As the periodontal disease 

progresses, the protective effect of leptin on 

the gingiva is lost owing to a decrease in the 

leptin concentration. It has been suggested 

that an increase of the leptin concentration 

in serum acts as a risk factor for 

cardiovascular diseases because it promotes 

atherosclerosis. 

Vascular Endothelial Growth Factor 

VEGF is a multifunctional angiogenic 

cytokine of importance in inflammation and 

wound healing. VEGF was detectable in 
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periodontal tissues within vascular 

endothelial cells, plasma cells, macrophages, 

and neutrophils. In periodontitis patients, the 

volume of GCF and the total amount of 

VEGF collected from diseased sites were 

greater than that collected from clinically 

healthy sites. 

Peri-Implant Sulcular Fluid2,6 

Anatomy of soft tissue to implant interface 

is reasonably similar to teeth with respect to 

epithelial attachment and the presence of a 

peri-implant sulcus. Also, the flow and 

volume of peri-implant sulcular fluid seems 

to be similar to those of GCF. Therefore, 

components of crevicular fluid around 

dental implants is now recognized as 

diagnostically significant. It has been 

suggested as a medium for monitoring 

osseointegration and changes associated 

with peri-implantitis. Other connective 

tissue elements studied in peri-implant 

sulcular fluid include proteolytic & 

lysosomal enzymes such as Cathepsins, 

Elastase, Dipeptidyl peptidase, 

Myeloperoxidase, β-glucoronidase and 

Trypsin. All these correlate positively with 

peri-implant inflammation and bone 

resorption; however, as for GCF, detailed 

longitudinal studies are required before peri-

implant sulcular fluid analysis can become 

an accepted diagnostic aid. 

Role of oral fluid biomarkers in periodontal 

diagnosis33 

Since saliva and GCF are fluids which can 

be easily collected and contain locally and 

systemically derived markers of periodontal 

disease, they may offer the basis for a 

patient-specific biomarker assessment for 

periodontitis and other systemic diseases. 

Oral fluid biomarkers that have been studied 

for periodontal diagnosis include proteins of 

host origin (ie,enzymes and 

immunoglobulins), phenotypic markers, host 

cells, hormones, bacteria and bacterial 

products, ions, and volatile compounds.  

Futuristic rapid chairside diagnostic test 

based on GCF sampling (Micro Analyser)34 

Microanalyser or a ‘‘mini-lab’’ is a rapid 

chairside diagnostic tool and it is based on 

GCF sampling which could be used by 

clinicians for risk assessment and decision 

making on treatment planning.  

The advantages of such a tool would be 

enhanced predictability of clinical outcomes 

and well-informed patients regarding 

personalized treatment needs. A simple 

clinical procedure for GCF collection could 

be used, followed by extraction of analytes 

from the test strip. The fluid present on the 

test strip would be subjected to volumetric 

quantification. After an elution procedure to 

‘‘wash’’ and retrieve the compounds from 

the fluid, the sample would be analyzed. An 

immediate comprehensive risk report profile 

and biomarkers screening would enable 

evidence-based decision making. 

Clinical significance of GCF6 

A. General health & gingival fluid: 

(i) Circadian periodicity: There is a gradual 

increase in gingival fluid amount from 

6.00 AM to 10.00 PM & decrease 

afterwards. 

(ii) Sex hormones: Hormones level 

specially female hormones influence the 

flow of gingival fluid. Mostly increase 

in gingival fluid flow occur as these 

enhances vascular permeability. There 

is an exacerbation of gingivitis during 

pregnancy, menstrual cycle & at 

puberty. 
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B. Measurement of gingival inflammation: 

Increased GCF is a sign of inflammation. 

C. Influence of mechanical stimuli: 

Chewing, vigorous gingival brushing, 

intrasulcular placement of paper strips 

increased the production of GCF. 

D. Periodontal therapy: In healing period 

after periodontal therapy, there is an 

increase in gingival fluid production  

E. Smoking: Smoking causes marked 

increase in gingival fluid.  

F. Drugs in GCF: Some antibiotics; 

e.g.Tetracycline, metronidazole, are 

concentrated in GCF.  

Recent concept of Mechanisms of GCF 

Production2 

An injury of mechanical/Bacterial nature 

leads to an alteration in Microcirculation 

causing momentary vessel contraction 

followed by vascular dilation with increased 

blood flow. This leads to congestion of the 

venules, followed by arteriolar vasodilation 

and an increased vascular permeability 

resulting in outpouring of plasma proteins & 

fluids. This produces exudate resulting in 

production GCF Flow.  

Host Response and Inflammatory 

Mediators34 

GCF has been extensively investigated for 

the release of host response factors. It 

includes a mixture of molecules from blood, 

host tissue, and plaque biofilms, such as 

electrolytes, small molecules, proteins, 

cytokines, antibodies, bacterial antigens, and 

enzymes. Host cell-derived enzymes such as 

matrix metalloproteinases such as matrix 

metalloproteinases (MMPs) are an important 

group of neutral proteinases implicated in 

the destructive process of periodontal 

disease that can be measured in GCF.  

CONCLUSION 

GCF plays an important role in the 

investigations of gingival and periodontal 

diseases as it contain important markers, 

levels of which got increased in periodontal 

diseases. Level of GCF got increased by any 

external of internal stimuli, analysis of 

which is done by microanalyser. 
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