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THE RELEASE OF HISTAMINE FROM

BIXX)D CORPUSCLES BY ANTIGEN-ANTIBODY

REACTIONS

IF. The Uhtaminc Release from Whole Blood
before and after Treatment of Patients Allergic la Animal

Dander with Staphvloeocciis faicinc

By

GUNNAR BERGQriST & AKE NILZEN'

In previous articles we have discussed histamine release from
blood corpuscles to serum after incubaUon with the relev'ant
allergens before and after specific antiallergic treatment (hy-
posensitization) (3) . Moreover, we (4) have demonstrated
a certain influence of staphylococcus vaccine on histamine
release, when incubating whole blood with pollen extract, in
poUen-hypersentitive patients. Histamine release was signi-
ficantly decreased after vaccine treatment; the symptoms were
alleviated also during the poilen season by applying staphylo-
coccus vaccine.

In view of these good results we extended our investigation
to include allergens other than pollen, and we studied the
clinical effect in greater detail.

M A T E R I A L A N D M E T H O D S

Cases of atnpic dermatitis, several of which associated with rhinitis, were
selected according to the following principles;

a) obvious and durative eczematous iessions whose onset occurred during in-
fancy.

b) positive skin tests with extracts of cat and horse dander.
c) definite case history of symptoms on contacts with these animals.
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The patients were examined and questioned, when the injecEions were given
concerning their symptoms, and at the end of the injection series they were
gi\'en a questionnaire containing the following questions among others;

1. Has improvement occurred?
2. When did improvement occur after introduction of treatment?
3. Was the improvement lasting?
4.. During the course of treatment have you had milder or more severe relapses?
5. Have you tolerated contact with animals to "̂ vliich you are hypersensitive?
6. Have the skin infections been less pronttunced or remained the same?
7. Have you had fewer colds than formerly?

Before beginning the vaccine treatment the patients* blood was incubated with
an extract of the relevant dander, and the histamine release was determined (I
in the tables). Ne^v histamine-release investigations were made at certain inter-
vals: After about 2 (II in the tables), 4 (III in the tables), and 24 months (IV
in the tables). Water extract, strength i :I(K>5 was used for tfae incubation of the
blood when determining histamine release. The method for determining histamine
has been previously described (5).

TABLE I
Histamine in Serum after Incubalkn of Blood 'with Cat Dander Extracts or

Saline before (I) and During (ll-JV} Vaccine Treatment.

p .

441108
501107
490SI0
38I2I2
460130

490914

470723
520721

530429
420510

n
X

Sx

Sx = SK

O C A

M
F
M
F
F
M
F
F
F
F

Histamioe concentration

I

51

2 2

24

4

2 2

14

25

23

«7
J9

ro
22.1

17.9

3.8

in serun"
Salioe '

II

24

15

2 0

2 1

21

23

19

2 i

31

24

1 0

27.9

4 . 1

7.3

1 ng,/ml
control

I I I

2 0

2 2

23

i6

25

26

12

12

29

2 0

7 0

20.5

5-7
1.8

IV

15

19

23

28

12

24

14

13

2 2

9
78.9

5.7
1.9

His^tamine concentration
in

Cat
I

I2K

33
45
1 4

46
37
39
3<>
58
41

1 0

47.7
3°.3
9.6

serum
daodei
II

23

40

2 1

62

2 1

43
23

34
45
38

1 0

35.0

13.4
4.2

ng/m!
' extract
I I I

2 0

49
34
2 2

23

59
12

3 '
39
34

7 0

32.3
14.1

4.5

IV

27

31

2 2

42

17

jS

27

58
39

9
33-4
12.3
4.7

Clinical
results

Good
None

Moderate
Good
Good

Moderate
Moderate

Good
Good
None

number of value;
arithmetic mean
standard devioti* 1
standard deviati^ ̂
from the mean
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The vaccine treatment was given once a week up to the highest concentration,
after which injections with the highest dose were administered either every or
every second week for just over one year. The vaccine used was bacterial
staphylococcus vaccine obtained from the National Bacteriological Laboratory;
the highest dose cootained 3000 bacteria per ml.

RESULTS

Tables i -6 present the material, the histamine release, the
statistical analysis and the clinical results.

The clinical evaluation (good, moderate, none) was based
on the examination of the patients' skin and on their own
reports on the intensity of the eczema, the frequency of infec-
tions in the skin and the upper respiratory tract, and the re-
actions on contact with animals.

The results show that histamine release decreased signi-
ficantly already after treatment for two months. In most
of the cat-allergic patients this diminished reactivity persisted,
whereas when horse-dander extract was used the decrease in

TABLE 2
Dijfcreufc (d) m Hislamine Cotuenlraiinn in Serum bet^jjeen Cat Dander Extract

and Saline Control.

n

d

S j ,

t =
f =

P

: d ,
- n

%i i n

- 1

d(I)

l O

25.6
20.2

6-39
4..QI

9
O.OOI <^p<Co.o

ddl)

JO

13.1

13.2

4.18

3-H
9

I o.Qi<^p<Co.O5

ddll)

I D

n.S

11.8
3-72

3-17
9

o.oi <^p<lo.O5 <

dflV)

9
14-6
12.7
4.22

3-45
8

>.oo.<p<o.ot

n number of differences
^ arithmetic mean of differences
sd standard deviation of differences
siT .standard deviation from the mean of differences
t test statistic (tested hypothesis ^ =: o)

f degrees of freedom
p probability used for measuring significance
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TABU:
Ditjcycfin' id) 111 }iut<unnu' d'lmi'iitral!>jfi tn Scram bclti'ffn (.'al Dtmjir tv

and duriu'^

Patk-iit d(D-d(ni <! (! )-d( lil)

441^ o8 78

501107 -14

490S10 20

38^212 —31

460130 24

490914 J

470723 >o

^2P121 O

530429

420510

D

sf, = 5i)/t n

f = n - I ')

p P>o.os

8

1 0

29,0

31
8

1 0

26.7

8.45

- 4

5

! -

2} A)

7.30

histamine release was not so pronyuncecl. fhis is seen most
dearl)' in the diagrams, where the histamine release before
the treatment was applied is designated as 100, and the values
on other occasions are correlated with this figure.

In the niaiority ol cases so-called skin titration with extract
of cat and horse dander was made. No effect of the vaccine
treatment was observed.

D 1 S C i: S S ! O N

There are contradicting reports in the literature as to the
effecti\'en€ss of vaccines in the reduction of the symptoms in
asthma ( i , 2, 6, 7, 8, 9) . As previously, we were ahle to show
that injections of staphylococcus vaccine given to the allergic
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:r(i(l and Saline Contra}; Differcufc I'D) belvjcen the Differences (d) hefrirr
Trfafmtnt.

- l O . J

iS.o

7.0

lo mimher o£ differences (D)
12.9 arithmetic mean of difference:^ {}'))

24.2 standard dt-viation of differences (D)
7.66 ^itandard deviation from the lutan of riifftrenccs (D)
1.68 test statistic (tested hypothesis ft ~ o)

9 degrees of freedom
»>o.o5 probability uŝ ed for mrai^uring ^ig^ificancc

patients improved their condition. In the investigation re-
ported on here, both the intensity of the dermatitis and the
reaction of the skin and mucous membranes after contact with
eat or horse or both was decreased. We also observed that a
number of patients needed to use less ointment for the treat-
ment of their skin, after vaccine treatment was introduced.
With the exception of three, all the patients stated that their
skin had improved after 3, 4 or 5 injections. The skin im-
provement can perhaps be explained by the fact that in most
cases fewer skin infections and, moreover, fewer infections of
the upper respiratory tract were observed. The majority of
the patients indicated spontaneously that, in comparison with
their former condition, they had had fewer colds, and their
skin infections had been entirely absent during treatment. It is
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TABLE 4
Hutamine in Serum after Incubation of Blood laith Horse Dander Extracts or

Saline before (!) and During (II-IP) Vaccine Treatment.

p .
a lent

441io8
501107
380914
420^08
500718
381212
490709

490914
470723
520121
510406
530429
420510

n
X

Sx

Sj = 5,

OC-A.

M
F
F
F
F
F
M

M
F
F
F
F
F

Histamine concentration

I

51
2 2

1 4

2 7

25

4

16

2 5

2 3

2 0

'7
19

' 3
2r.3
10.8
3.0

n serum ng/ml
Saline control

II

24

15

15

1 0

23
2 1

9
2 3

!9
2 1

2 2

31
24

13

,9-8
6.1

1-7

in

2 0

2 2

16

3
16

16

17

2 <

1 2

12

11

29

2 0

13
16.9

6.8
1.9

I F

'5
•9
8

1 0

53
28

17
24

14

1 0

13
2 2

12

'9-4
12.2

3-5

Histamine concentration
in

Horss
I

76
2 7

2 7

39
53
13

2 2

r6

57
2 2

44
4 0

5 0

1 3

37-4
18.4

5-'

serum ng/ml
dander extract
II

16

3«
I D

5 0

6«
i 8

25
26

18

3 2

68

54

12

34-7
20.3

5-9

III

•9
52

4 1

3
45
26

35
35
18

2 1

28

48

56

,3
32.8

•5-5
4-3

IV

2 2

44
23

1 0

93
49
31

2 4

2 0

50

53
49

1 2

39.0
22.3

6.5

Clinical
results

Good
None
Good
Good

Moderate
Good
Good

Moderate
Moderate

Good
Good
Good
None

number of values
arithmetic mean
standard de\'iation
standard de\-iatio;i
from the mean

also striking, however, that the patients' reactions against the
specific allergen were less pronounced.

The decrease in histamine release during the treatment is
difficult to understand. We wish to point out, however, that
May et al. ( u ) found that hyposensitization with an allergen
does not only decrease histamine release when incubated with
this allergen, but also with other allergens. May et al. (12)
pointed out that the diminished sensiti\aty of the leukocytes
to an allergen may be due to the fact that the leukocytes sen-
sitized with multiple antigens become unspecifically desensi-
tized by exposure to concentrations of one of the allergens
below the concentration required for demonstrable histamine
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TABLE 5
Difference (d) in Histamine Concentration in Serum betiveen Harse Dander

Extract and Saline Control.

n

d
Sd

Sj = 5,1 in

t = d ; s,,
f = n - I

P

d ( I )

1 3

] 1.5

3.20

5.02

12

p <C 0.001

d(II)

1 2

14.5
17.2
4.96
2.92

11
0.01 <̂  p<^o.o5

d(ni)

13

15.9

11.7

3.24
+.91

12

p<Co.ooi

d{IV)

12

19.6
15.1

4.35
4.50

11

P<C 0.001

n numbtr of differences
J arithmetic mean of differences
scl standard deviation of differences
sd standard deviation from the mean of differences
t test statistic (tested hypothesis ^i :zi o)
f degrees of freedom
p probability used for raeasurlng significance

release. This conclusion is based on the results of the in vitro
experiments, which both Lichtenstein ( lo) and they carried
out.

It is possible that our patients were allergic to staphylo-
cocci although the immediate skin reactions were negative in
most of them. Investigations are in progress to ascertain
whether it is possible to desensitize leukocytes in vitro with
staphylococcus vaccine. The effect of the vaccine we have
found indicate that an immunologic or unspecific activity can
explain the good terapeuctical results. The interferon produc-
tion following administration of bacterial vaccine (14) may
be of some importance.

S U M M A R y

Histamine release to plasma after the addition of a specific
allergen, before and after serial injections of staphylococcus
vaccine has been studied in patients with atopic dermatitis.
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TABLE ^
Differeiiee (d) m Histartiine Coneentralion in Scrii'fi heti^een Horse Dcindef lix

and during

Patient d(1)-d(II) (:i(I)-d(ni) d{I)-d(IV}

441 loS 33 2fi >8
50J107 -25 -20
380914 -3 -12 -2

420608 12 !2 12

5OO71S i —1 —32

38l2!2 -3S -I -12

490709 -3 -f2 -S

490914 O -7 2

470723 25 2(i

520121 2 -10 -7

510406 14 7 -i6

530429 -14 4 -17

420510 t -5 4

S D .8.2

s p = Sf, in 5.25

t = Es / Sp O-4-S

f =: n - t II

Statistically significant differences, between values before and
during treatment, were demon.strated, and good clinical results
were obtained.

REFERENCES

1. Jas, K., Berdal, P., Henriksen, S. D. & Gardbiirg, ().: "Bacterial allergy"
io childhood asthtna attti effect of vaccitie treatmetit, Acta Pediat. .5̂ .1

338, 19*3-
2. Barr, S. E., Briiinn, H., Fucks, M., Orms, H., Connor, A., Murray, F. J. &

Seltzer, A.: A double hliiid study of bacterial vaccine oti infectious
asthma, J. Allergy 36, 47, 1965.

13
0 . 2

14.9

4,. I 2-

0.04.

1 ^

-4-8
11.9

5-44
-1.41



trad and S<atnic Control: Difference (D) het^^'iwti the Differfnccs (d) hrfarf

25-7

I 2.0

-4.0

-5.0
5 •~

ij number of difftrt^nces (O)
~Q.6 arithmetic mean (sf differences (D)
J4.3 standard deviation of differences (l>)
3.97 standard deviation from the mean o^ difference?^ (D)

-0.15 test statistic (tested hypothesis ^ rr o)

12 tlep:ree< of freedom
probability used Un measuring sigiiificance

3. HiTgquht, O. & Nilzhif A\: The release of liistinnine from blood corpuscles
by aiiiigen-antlbody reactions 11. Acta Allergol ^/ , 261, 1969.

4.. Hergguisi, G. & Nilzen, A.: The release of histamine from blood corpiiscies
by antigeii-aiTtibody reactions 111. Acta Ailergol. ^5, 360, 1970,

5. Hergquist, G. & Kilzhi, A.: The release of histamlue from blood corpuscles
hy antigen-antibody reactions I. Acta Allergoi/^_,', 363, 1968.

6. Ff>7i!ana, f. J., Saiamstro, A. S.^ U'^&lfc, H. L &i Morrno^ }-\: Bacteria! vac-
cine and infectious asthma, J, A. M A. igj, S95, 1965.

7. Frankland, A. H'., Hughes, IF. H. & Gorili, R. H.: Aytogenuus bacterial
vaccines in treatment of a>ithma, Brit- Med. j . 2^ 941, 1955.

%. lidandef\ E,: BacEerial vaccines in the treatmeiit of bronchial asthiini, Acta

Allergol. J^, 47, 1959-
9. Jahnslojte, D, B.: Study of /he value of respiratory vaccint's in the treat-



39O

SO

Fig. I.
The release of Histamine in Serum
after incubation of whole Blood with
Cat Dander Antigen before ( = ioo)
aod during Vaccine treatment. The
Lines represent different Patients. The
Amount of released Histamine is cal-
culated on the Figures in Table i. The
dashed Line represents the mean Value.

Fig. 2.
The release of Histamine in Serum
after incubation of whole Blood with
Horse Dander Antigen before ( = lOo)
and during Vaccine treatment. The
Lines represent different Patients. The
Amount of released Histamine is cal-
culated on the Figures in Table 4. The
dashed Line represents the mean Value.
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