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Relationship of dental caries and gingival inflammation with

salivary urea levels in children with chronic renal failure

Abstract

Background

Common Orofacial Problems in CKD Patients As a consequence of a number of uremic
metabolic, endocrinological, and immunological imbalances, CKD patients suffer from
numerous systemic complications

that may contribute to poor oral health. Although there are no specific signs in the oral
cavity indicating the presence of CKD, a whole range of changes occur in the oral cavity
that are associated with CKD itself or with the CKD therapy. Indeed, CKD has been
reported to affect the teeth, oral mucosa, bone, periodontium, salivary glands, tongue,
mouth cavity, and temporomandibular joint.

the metabolic and pathophysiological changes associated with the disease and its

treatment modalities can affect the oral cavity. These effects include pale oral mucosa,
enamel hypoplasia, gingival inflammation, gingival overgrowth, periodontal
attachment loss, pulpal obliteration, low prevalence of dental caries, dry mouth, uremic
odor, change in taste, high prevalence of dental calculus, low salivary flow rate, and
altered salivary composition.

is also associated with a reduced prevalence of dental caries. Urea is a buffer present in
total salivary fluid that causes a rapid increase in biofilm pH

The aim of the study:

1- Investigation prevalence of dental caries, gingivitis and salivary changes (PH,
urea salivary) in children with chronic renal failure.

2- To estimate salivary urea levels and relate it with dental caries, gingival disease
and salivary PH in children with chronic renal failure.

materials and methods:

The subjects in the present study constituted of 25 children with chronic renal failure
and similar number of age matched healthy controls. All the subjects were between the
ages of 6 to 12 years. The study group consisted of 25 children with chronic renal failure
who will be undergoing dialysis treatment in Pediatrics hospital and surgical kidneys
hospital.

The control group consisted of 25 healthy primary school children who were matched
for age with the study group

Proforma was prepared to gather adequate information of each child of study and
control group. consisted of general information i.e., name, age, gender and residential
address. Medical problem, medicin, DMFT/dmft index for evaluation of dental caries
and gingivitis index, gingival bleeding index and estimation of salivary urea (in mg/dl)
and salivary PH was recorded.

For the statistical study, the Chi square test, T- test , Pearson correlation test, and
Spearman correlation test were used.



Results:

All children of the study had one or more dental caries, whether the child is healthy or
suffering from chronic renal failure.and there was no statistical significance between
children with renal failure and control group in general frequency of dental caries and
dmft. But there was a significantly greater in DMFT, Gl, BI, salivary pH and salivary
urea for children with renal failure than control group.

The arithmetic mean of salivary pH values for the study group was 8,10 (7-9).and for
control group was 7,12 (6-8). And there was a significantly greater in salivary pH values
between children with renal failure and control group.

The arithmetic mean of salivary urea values for the study group was 100.40 (33-
198).and for control group was 26.34(17-39). And there was a significantly greater in
salivary urea values between children with renal failure and control group..

There was no effect for salivary pH values on dmft, DMFT, gingivitis and gingival
bleeding in both children with renal failure and control group.

There was no effect for salivary urea values on dmft, DMFT, gingivitis, gingival
bleeding and salivary PH in both children with renal failure and control group.

Conclusion:

Children with chronic renal failure should be provided with a health education to
improve oral hygiene.and they should take care of them oral health to control gingivitis
and gingival bleeding.and high levelsof urea in renal failurechildren may be considered
as a diagnostic tool.
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UREA liquicolor

Enzymatic Colorimetric Test for Urea

Package Sizes

[REF] . 10505
10506
10507
10104

IVD]

Method" *?

100-m! Complete Test Kit
1000 ml  Reagent 1, Enzyme, Standard
1000 ml o Reagent 2
9x3mi Standard

Urea is hydrolysed in the presence of water and urease to produce
ammonia and carbon dioxide. In a modified Berthelot reaction the
ammonium ions react with hypochlorite and salicylate to form a green
dye. The absorbance increase at 546 or 578 nm is proportional to the urea

concentration in the sample. .

Contents
10505 10507 10104
RGT1] 100 mi 1000 m} '
100 m} 1000 m!
ENZ 1ml
3ml . 3ml 9x3ml
RGT1| Reagentl
Phosphate buffer (pH 7.0} 120 mmol/I
Sodium salicylate ' 60 mmol/I
Sodium nitroprusside 5 mmol/l
EDTA 1 mmol/I
Reagent 2 _ .
Phosphate buffer (pH < 13) 120 mmol/!
Hypochlorite ~ 0.6 g/ Cl
Enzyme
Urease > 500 KU/I
STD|  Standard
Urea 80 mg/dl or 13.3 mmol/I

equivalent to,BUN

Sodium azide

Reagent Preparation

37.28 mg/dl or 6.2 mmol/I
0.095 %

[RGT2] and [STD] are ready for use.
- The Enzyme reagent 1a is prepared by mixing the contents of bottle

with bottle [RGT1]:
e.g.

1ml[ENZ] + 100 mI[RETT] or
10 ml[ENZ] + 1000 mi[RGT1



Notes
1. When measuring at 546 nm, the interferen‘ce by haemoglobin is much
more prominent than at 578 nm. In this case, haemoglobin content
should be assessed separately.

References :
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Calculation of Urea and BUN Concentration |

' Asample
C=————uxFactor
Ao |
Factor € (UREA) coon T
forSerum/plasma_ [mg/dl] | [mmol/] | [mg/di] | [mmol/]
- 80.0 133 37.3 621
for Urine [g/N  [mmol/] - [g/] | [mmol/]
80.8 1343 37.7 1343 |

Conversion Factor for BUN, Urea [mg/dl]
C(BUN) =0.47 xC (Urea)
C(Urea)=2.14 xC(BUN)

Performance Characteristics

Linearity
Serum/plasma: upto400mg/dl  or - 66.6 mmol/l (Urea)
Urine: - upto400g/l or 6600 mmol/| (Urea)

Samples with a higher urea concentration have to be diluted 1+1 with
distilled water. Repeat the assay and multiply the results by 2.

Typical performance data can be found in the Verification Report,
accessible via.

www.human.de/data/gh/vr/su-urlgc.pdf or
www.human-de.com/data/gb/vr/ lgc.pdf

Normal Values*®

Serum (Urea):  10-50mg/di  or 1.7 - 8.3 mmol/l
Urine(Urea):  20-35g/24h or 333-583 mmol/24 h

Quality Control

All control sera with urea or BUN values determined by this method may
be employed.

We recommend to use our quality control sera HumaTrol based on
animal serum or our SERODOS based on humanserum. - '
Automation

Proposals to apply the reagents on analysers are available on reqﬁest
Each laboratory has to validate the application in its own responsibility.



Reagent Stability

- The reagents are stable up to the stated expiry date when sealed and
stored at 2...8°C.

IRGT1], [RGT2] and [ENZ] are stable after opening for 6 weeks at 2..8°Cor -
2 weeks at15..25°C.

D] is stable up to the expiry date even after opening,

The Enzyme reagent 1a is stable for 4 weeks at 2..8°C or 2 weeks at
15..25°C,

Contamination after opening must be avoided.

Specimen

Serum, plasma, exceptammomum heparinate plasma, and urine. Dilute
urine 1 + 100 with distilled water.

Do not use lipemic sera.

Serum or plasma can be stored for up to 3 days at 4°C, for longer periods
they should be kept frozen at -20°C.

Assay
Wavelength: Hg 578 nm, 570 - 600 nm, 546 nm
Optical path: lem:
- Temperature: 20..25°Cor37°C
Measurement: Against reagent blank. Only one reagent blank per
| series is required, -
Pipetting Scheme
Pipette into cuvettes . Reagent Sample or
__ - o blank STD
- Sample/[5TD] e 10l
iEnzyme reagent 1a 1000 pl 1000 l
:MIX and mcubate for 5 min. at 20..25°C orfor‘B min. at 37°C.
RGT2) . __loooul 1000

| Mix, incubate for 10 min. at 20..25°C orforS min, at 37°C. Measure the
absorbance of the sample (Asampie) and the [STD] (Agr) against the
reagent blank within 60 min. |




