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Hepatitis B surface antigen (HBsAg) was detected by solid phase radio- 
immunoassay (RIA) in mixed sal,iva of I 5  out of 50 antigenemic patienrs. 
The salivary anti en was present in low titers for a short period,o time, in 
the acute stage opillness. Occult blood was detected in most mixed saliva 
samples. In parotid saliva neither HBsAg nor occult blood was found. 
Salivary HBsAg is probably due to admixture of blood or exudate. 
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Parenteral inoculation is still considered 
the most important mode of transmission 
of hepatitis B virus (HBV), and the most 
important source of HBV is blood from 
HBV infected patients and healthy car- 
riers. However, the non-parenteral way 
of transmission has also been indicated 
(6, 13), and hepatitis B surface antigen 
(HBsAg) has been detected in body fluids 
other than blood (25). Thus a number of 
recent reports have shown that HBsAg 
may be present in saliva in seropositive 
individuals (3, 4, 7, 1 1, 12, 14, 17, 24). 
This is thought to be of epidemiologic 
importance particularly in institutions 
for the mentally retarded, among house- 
hold contacts of HBV infected persons 
(21, 23) and possibly in dentistry (3). 

The reported frequencies of HBsAg in 
saliva are rather inconsistent, ranging 

from 3.3 Yo (22) to 88 % (17). This may 
partly be due to variations in the methods 
used for collection, processing and test- 
ing the specimens for the presence of 
antigen. In some studies the saliva secre- 
tion was stimulated by parenteral 
administration of pilocarpine. In others 
the flow was accelerated by sucking inert 
materials like buttons or glass beads, by 
chewing paraffin pellets or by sour le- 
mon candy or juice. Still others did not 
use artificial flow stimulation, and some 
studies were based on mouth washings or 
nasopharyngeal washings. Also, before 
testing for HBsAg the specimens had 
been treated by various means (ultracen- 
trifugation, dialysis or lyophilization) or 
the test was performed on the untreated 
fluids. 

In most studies HBsAg has been detec- 

Received for publication, September 21. 1979 



53 BJkjRN H U R L E N  ET AL 

ted by solid phase radioimmunoassay : 
immunodiffusion, counter immunoelec- 
trophoresis and complement fixation 
tests have also been used. 

In spite of the disagreement as regards 
the frequency of salivary HBsAg occur- 
rence, there has been a general agreement 
towards lower HBsAg titers in saliva than 
in serum. Two reports (12, 16) have indi- 
cated that the peak concentrations of sal- 
i \  ary H BsAg in cases of acute hepatitis B 
infection occur 1-2. months later than in 
serum. This has not been confirmed by 
others (21, 23) who have found it restric- 
ted to the acute stage of clinical illness. 

A ma-iority of the investigators study- 
ing this phenomenon have considered 
the possibility that blood contamination 
of saliva might be responsible for the oc- 
currence of HBsAg. The specimens have 
therefore been tested for the presence of 
occult blood, most frequently by ((dip 
and read)) test strips based on an o-toli- 
dine reaction, originally developed for 
detection of blood in urine. The occu- 
rence of blood in mixed saliva has been 
frequent in some studies, infrequent in 
others. 

The reports referred to concerned 
mixed saliva except for the report by Bro- 
dersen et al. (4) who also studied parotid 
saliva and found HBsAg in 16 out of 35 
samples, obtained by introducing a 
probe into the parotid duct. L,emon juice 
was used as a gustatoric stimulation. The 
occurrence of occult blood in parotid 
saliva was not mentioned. 

The aim of the present study was to 
eviiluate the frequency, the duration and 
thy relative concentration of HBsAg in 
mixed saliva and parotid fluid in hepati- 
tis R infected patients using a radioim- 
munoassay. 

MATERIALS AND METHODS 
Fifty patients consecutively admitted to 
the Department of infectious diseases, 
Oslo City Hospital, with a diagnosis of 
hepatitis B were studied. The serologic 
diagnosis had been performed by The 
Microbiological Laboratory by a special 
RIA technique (5).  They were 35 men 
and 15 women ranging in age from 16 to 
73, mean age 29 years. However, more 
than 50 % of them were younger than 25 
(Table 1). 

Fourteen patients, 8 men and 6 
women, suffering from non-B hepatitis 
served as a control. Their mean age was 
23 years, ranging from 16 to 32 years. 

Specimens of mixed saliva, parotid 
saliva and serum were collected weekly 
during the patients' stay in the hospital. 
The patients were asked to expectorate 
into widemouthed, ice-cooled plastic 
containers. On two occasions the patients 
were given paraffin pellets to accelerate 
the secretion. 

Parotid saliva samples were obtained 
by means of suction cups (1  5) which al- 
low unmixed saliva to flow from the sea- 
led duct orifice through a catheter into 
test tubes. The tubes were kept on ice. All 
the saliva samples were collected within 
1 '/2 hours preceding lunch. Blood sam- 
ples were obtained by venepuncture in 
the morning the same day. 

The samples were capped and kept on 
ice for 2-3 hours, tested for occult blood 
by Hemastixm (Ames), and stored at 
-40°C until tested for HBsAg. The sensi- 
tivity of the Hemastix test used for the 
present purpose was controlled, and the 
strips detected blood diluted in saliva at 
1 :5 12000. After thawing the specimens 
were tested for HBsAg by solid phase 
radioimmunoassay (Ausria 11, Abbott, or 
Hepria-B, RIA International Inc) with- 
out further processing or concentration. 

Parotid saliva samples were also con- 
centrated by freeze-drying and reconsti- 
tuted in distilled water to a concentration 
tenfold that of the original sample. 
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HBsAg seropositive 
patients Age 

HBsAg seronegative 
patients (controls) 

16-25 
26-35 
36-45 
46-55 
55 + 
Unknown 

Total 

M F Total M F Total 

19 9 28 5 6 11 
6 4 10 2 0 2 
3 0 3 0 0 0 
5 0 5 0 0 0 
2 -  1 3 0 0 0 
0 1 1 I 0 1 

35 15 50 8 6 14 

RESULTS 
From 50 patients seropositive for HBsAg 
95 samples of mixed saliva were collected 
(Table 2). In 15 patients (30 %) at least 1 
saliva sample was found positive for 
HBsAg by radioimmunoassay. The posi- 
tive samples were found in 10 men and 
5 women with an age distribution consis- 
tent with the total study population. 

In one patient salivary HBsAg was 
first detected in the fourth week of hos- 
pitalization. This patient appeared to de- 
velop a chronic hepatitis. In two patients 
the antigen occurred in saliva in the sec- 
ond week, otherwise salivary HBsAg was 
only seen in the first or in the first and 
second week 

The concuntration of the antigen in 
mixed saliva was generally low com- 
pared to the concentration in serum. The 
counts per minute (cpm) in the gamma 
counter seldom exceeded 3 times the cut- 
off value of the test, i.e. the lowest value 
to be considered positive for HBsAg. In 
two-fold dilutions positivity seldom ex- 
ceeded 2-3 dilution steps. For compari- 
son the undiluted serum samples had 
peak values between 10 and 30 times the 
cutoff value, and by titration the differ- 
ence was even greater. In 7 samples of 
saliva the cpm were slightly above the 

Occult HBsAg HBsAg 
blood positive negative Total 

Positive 20 70 90 
Negative 1 4 5 

Total 21 74 95 

cutoff value, but were not positive at re- 
peated tests. All positive samples were 
tested twice, and the specificity was con- 
firmed by a blocking test. 

In 20 out of 21 HBsAg positive mixed 
saliva samples traces of blood were de- 
tected by Hemastix@ test strips. However, 
occult blood was also detected in 70 out 
of 74 HBsAg negative samples of mixed 
saliva from seropositive patients. 

Fiftysix specimens of parotid saliva 
obtained from 35 of the patients were all 
HBsAg negative when tested unconcen- 
trated by RIA. Ten parotid saliva sam- 
ples from patients with antigen in mixed 
saliva were concentrated by lyophili- 
zation, but remained negative. Occult 
blood was not detected in any of the pa- 
rotid saliva samples. 
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Villarejos et al. (21) observed that the 
reactivity of saliva, expressed in cpm, 
progressively decreased with storage of 
the samples in refrigeration at 4°C. In the 
present study this was considered, and 
several samples were tested directly at the 
bedside of the patients but also after stor- 
age in the cold for about 3 hours. How- 
ever, no significant differences were seen. 

In  the control group 14 samples of 
mixed saliva and 8 samples of parotid 
saliva were collected. All samples were 
HBsAg negative. Occult blood was detec- 
ted in all samples of mixed saliva but in 
none of the parotid saliva samples. 

DISCUSSION 
There is reason to believe that solid phase 
radioimmunoassay methods are ade- 
quate for testing saliva specimens for 
HRsAg, with a sensitivity comparable to 
serum tests. Negative samples of serum 
and saliva showed the same cpm range 
and mean values. When equal amounts 
of positive control serum were added to 
negative serum and saliva samples and 
tested, no differences in cpm were seen. 

In the present study salivary HBsAg 
occured in 30% of the seropositive pa- 
tients. This frequency was lower than has 
previously been reported (3, 4, 7, 11 , 17, 
l9,23,24). The disagreement is probably 
due to different processing techniques, 
which may bring subdetectable concen- 
trations of HBsAg within detectable bor- 
ders. 

The occurrence of antigen was mainly 
limited to the acute stage of clinical ill- 
ness, and it was found in low titers com- 
pared to serum. The presence of occult 
blood in nearly all the samples of mixed 
saliva indicates that the salivary HBsAg 
might originate from capillary leakage 
into the oral cavity. Spontanous bleeding 
and exudation is likely to occur in pa- 
tients with poor oral hygiene and gingivi- 

tis, which is often seen in drug addicts. A 
number of the individuals investigated 
belonged to this group. 

Thus saliva may be regarded as a di- 
luent for blood or plasma and the degree 
of dilution determines whether HBsAg 
will occur in concentrations detectable 
by RIA or not. Occult blood is detected 
in dilutions beyond the border of RIA 
sensitivity to HBsAg. This probably ex- 
plains the many samples of mixed saliva 
which were negative for antigen in spite 
of the presence of occult blood. 

In the parotid samples neither HBsAg 
nor blood was detected. This supports the 
theory of salivary HBsAg being due to an 
admixture of blood and not secreted by 
the salivary glands at least not from the 
parotid gland. 

From an epidemiological point of view 
the salivary antigen should be of the grea- 
test concern in environments where sus- 
ceptible individuals are frequently expo- 
sed to saliva, for instance in institutions 
for the mentally retarded because of their 
frequent drooling, in houshold contacts 
because of the frequency of both direct 
and indirect transmission of saliva, and 
in dentistry in which exposure to saliva is 
inevitable. However, the frequency of 
transmission to dentists is not invariably 
great ( I $ )  and seems to be related parti- 
cularly to oral surgical procedures (9). 
The practical importance of salivary anti- 
gen depends on the frequency of occur- 
rence, the duration and the concen- 
tration. In the present study low titers of 
salivary HBsAg was seen in 30% of the 
patients for a short period of time. Thus 
saliva seems to be of limited importance 
in the transmission of HBV. 
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