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Absrracr. Purified human papiUoma virus (HPV) was used 
to study cell-mediated immunity (CMD in patients with 
warts and in controls by means of the intrddermal test 
(IDT). IDT was positive in 75 % of patients with past 
history of warts, in 56% of patients presenting with warts, 
but in only 7% of controls. Immunonuorescent antibody 
levels wcre initially low and incrcased after injection of 
HPV antigen in all groups. 
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Many studies have been published on the immunol­

ogy of human papilloma virus (HPV), most of them 

concerned with circulating antibodies. Only 

20-50% of patients with warts have circulating

antibodies (l, 3, 7, I I). Humoral immunity probably 
plays a minor part in the cure of warts. which may 

depend on cell-mediated immune response ( 10, 7). 

The incidence of warts increased sharply after 

treatment with immunosuppressive drugs (12, 14) 

and in diseases which impair the imrnune system 

(9). Local inflammatory reaction often precedes 

spontaneous involution of warts ( 10, 13) and may be 

related to cell-mediated immunity (CMI). 

In vitro tests of CMI on human warts were car­

ried out (6). Skin tests in patients with warts have 

been reported previously (4, 5). However, total 

wart tissue extracts were used in these studies. 

The present study is the first in vivo test on CMI 

using purified kiJled HPV. 

MATERIAL AND METHODS 

Collection of warts 

Plantar and hand warts were collccted by surgical exci­
sion. immediately frozcn in liquid nitrogen and kept at 
-2s0

• 

P11rificarion of virus 

Semi-purified virus was obtained from the lower band of 
Cesium chloride gradient (full particles) as prepared by 
Pass & Marcus (8). 

The purity of the virus was tested by electron­
microscopy. measurement of optical density at 260 and 
280 nm, polyacrylamide gel electrophoresis (2). and 
Australia antigen. The virus was killed with 0.4% formal­
dehyde ( 12 hours at 4°) dialysed against PBS and then 
diluted to contain about 3 x 1010 part.ides per 0.1 ml (5 µ.g 
proteins). 

Preparation ofrabbit HPV antiserum 

0ne rabbit was injected with I mg of purified HPV pro­
teins emulsified in an equal volume of Freund's complete 
adjuvant and after 5 weeks by intravenous injection of 
0.75 mg HPV proteins. The serum was collected 8 days 
after the last injection and was tested by immunodiffusion 
in aaar 11el (Ouchterlony) ruwinst HPV and in indirect IF 

on human wart �cctions. 

Cellular immuniry rests 

Selecrion of patients. 1st group: patients with both a few 
and with numerous warts. have been studied in these 
preliminary tests. 2nd group: patients with a past history 
of warts which had regresscd spontaneously or after 
treatment. 3rd group: control subjects with negative 
history of warts. The ages of the patients ranged between 
I and 80 years and the duration of warts from 3 months to 
many years. 

Table I. IDT in patients with warts and in control 

subjects 

I. Present warts

Il. Past warts 

111. Control

No. of Positive 
cases IDT % 

34 19 56 

12 9 75 

56 4 7 

P level 

1-111
<0.001
Il-III 

<0.001 
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Table Il. Circulating antibodies (IF test)

No. of Positive Group sera sera % 
I. Present wartsBefore IDT 28 2 7 After IDT 18 13 72 II. Past wartsBefore lDT 9 0 0 After IDT 6 2 33 III. ControlBefore IDT 30 1 3 After IDT 13 2 15 

The study was carried out on plantar and hand warts including a few cases of Condyloma acrnminatum.

lritradermal test. Patients were injected intradermally with 0.1 ml HPV suspension containing 5 µ.g virus pro­teins. Observations were made after 24, 48 and 72 hours. Erythema and induration after at least 24 hours were con­sidered a positive result. 
Humora/ immunity tests Sera of patients were collected before injection and 8 days subsequently. Indirect IF tests were performed as de­scribed by Genner (3). Frozen sections of worts that were positive to rabbit HPV antiserum were used to detect antibodies in patients' sera. 

RESULTS The results of IDT are shown in Table I. The percencage ot positive ID reaction in patients with past history of warts or presenting with warts is significantly higher than in control subjects (P<0.001). Patients of group IT have the highest percentage ofID positive tests. The results of indirect IF testing for antibodies are shown in Table Il. The incidence of antibodies increased in all groups after IDT. The cumulative findings of IDT and circulating antibodies are shown in Table IJI. Before IDT the 
Table III. Correlation beflVeen IDT and circulating
antibodies in all groups 

Before IDT (no. of sera) ID reac-tion + 
+ 2 

Total 
27 

5 45 
• P<0.001.

% 
8 

11 
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AfterIDT (no. of sera) + Total %
15 18 84

1 • 4 19 21 

proportion of sera which showed wart virus specific antibodies was very low in all groups. After IDT the results showed a much higher incidence of circulat­ing antibodies in subjects with positive IDT than in subjects with a n egative test finding. The relationship between the presence of a cell­bound immunity and the occurrence of different forms of warts has still not been studied. 
DISCUSSION The present results demonstrate clearly a specific cell-mediated immune reaction ro HPV. Cellular immunity was more evident in groups I and Il, which had been exposed ro infoction with the virus. The presence of CMI reaction in the control group may be explained by unnoticed exposure to infec­tion. The highest prnportion of positive ID r eaction was noted in group Il and was higher than that in group I, although more cases are needed to make a better interpretation. The results of in vivo study of CMI are evidently more specific and simpler than in vitro assays and more relevant to the problem of immunity in patients. Preliminary results show a Iower incidence of humoral immunity than CML The high percentage of positive IDT and the much lower incidence of circulating antibodies in the same group of patients 

before IDT suggest the much longer persistence of CMI than hu moral immunity, which fades gradual­ly. The incidence of antibodies was much higher in patients with positive IDT only after injection, than in the controls (Table Ill). These results may be interpreted as a booster effect. 
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