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Studies on the Reduction of Nitrate and Formation of N-Dimethylnitrosamine

by Streptococcus uberis in Human Saliva
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Abstract—It has been assumed that nitrite, one of the precursor of N-nitrosamine, in human
saliva must have been formed from salivary nitrate through the action of microorganism in the
oral cavity. In this paper, we have tested the concentration of nitrite and nitrate in human saliva
and the degrees of nitrate reduction by oral microflora and identified some bacteria which were
able to reduce nitrate. The concentration of nitrite and nitrate was 1. 7~9. 5ppm and 9. 0~28. 5ppm
respectively. The numbers of total bacteria and nitrate reducing bacteria in four korean human
saliva sample were 15~63x 108 CFU and 1.0~6.0x10% CFU and the main nitrate reducing bacteria
were Streptococcus uberis which was presented in large quantities and showed remarkable reductive
activity. Lastly, we knowed that N-dimethylnitrosamine was formed by the reaction between
dimethylamine and nitrite in the presence of St. uberis in vitro.
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Table I-Nitrite and nitrate concentration in human saliva.
Subject Before meal After meal
No. Sex Age NO,~ NO;~ NO.~ NO;~

1 M 25 7.1+1.8 23.9+8.1 9.542.1 28.5142.9

2 M 23 3.81+0.4 10.8:£2.9 5.3+3.1 24.5+1.8

3 M 22 3.9+£2.1 11.143.1 5.940.7 23.5+8.1

4 F 22 1.740.9 9.0%=2.1 2.5+0.3 13.54+1.7

determinants.
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Sahva was collected at 12:30 (before meal) and at 13:30 (after meal) Values are means+S D. of three
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& 2 Az A-2, B-4, C-2, D-20& Sireptococcus
; uberis, A-1, B-1-& Streptococcus mutans, 7.2 1 };
2 1of C9 % D5 off dlakd Zahgich 29z
2 @%el v Fole 374 A M A
0 . L L Streptococcus spp.2] A|Fo] Lol FFIL Ik
t}, 3t® Muramatsus-Vo] zAabg o Hol el
Fig 2 Redton of e by bt e, sl ) sk el it wok o
solution were incubated at 37°C and NO, -N Toll Az AT Fis el vt g2
concentration was measured after indicated thar A zkE]o] = o},
incubation time by A.0O.A.C. method. o] 9} o] 4x}ite] gelom My g =i
b Age FEE A D S4B @ 8FF ATl dokel 4R mEelA
Z2o Aste] QLS o F 99 o7 EA| st Streptococcus uberisE th 4o 7
AA e TRl EAEE A ETel 2 HES-A Zhell vt A A 9 & zabshgl e
B o] ol Ad o Y5t B BT (Fig. 3). T 3elA vebd AA# St wberiso
Table IT-Count of total bacteria and nitrate reductase bacteria in human saliva.
= ~\;;\ ~ T Saliva sample - - T
\ e (sex, age)  1(B, 25) 2B, 23)  3(3, 22)  4(, 22)
Number of bacteria Medlum T
MacConkey agar *N.G. N.G. N.G. N.G.
'[(O;a}OBbaCCt?’r% /saliva ml) Hk 5
U BHI agar after 6.141.5 3.5+0.9 4.7+0.1 4.1£1.0
**++hefore 15+£3.0 5345.0 3111.0 16+7.0
nitrate reductase bacteria BHI agar before 1.240.6 6.0+1.9 4.0+2.2 1.010.6
(x10® C.F.U./saliva m})
*N.G.; no growth, **after; after meal, ***before; before meal. Values are means+S.D. of three

determinants.
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Fig. 3-Reduction of nitrate by St. wberis in vitro.
2ml of cell suspension (10*cell/ml) and 1ml
of 300xg NO3;~-N were incubated at 37°C.
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Table III-Identification of nitrate reductase bacteria isolated from human saliva.
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Fig. 4-Thin-layer chromatogram of the reaction pro-
duct and N-dimethylnitrosamine. Developed
with n-hexane: diethylether:
(4:3:2 v/v) on silica gel HF 354 and visualized
with ultraviolet light or Griess reagent plus

ultraviolet light.
A Dimethylnitrosamine (DMNA)
B: Reaction product.
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*Biochemical test

Strains stain test NaCl Inulin
A-l cocci — _ n

A2 cocct — o I

B-1 cocci _ . i
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Sucrose agar

*Characteristics included in Sands’algorithm based
of mucoid colonies.
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on Facklam RR. **¥5% Sucrose agar for nonadherence
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Fig. 5-Gas chromatogram of N-dimethylnitrosamine
and reaction product.
A: N-dimethylnitrosamine, B: Reaction prod-
uct. Instrument, Varian Model 3700; column,
15% PEG, 60~80 mesh, 3mm X 1. 5m stainless
column, 180°C; carrier gas, N; 20ml/min;
detector, FID.
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