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The passive transfer of delayed type skin 
hypersensitivity in animals and in man has 
been demonstrated towards simple chemical 
compounds ( 1 ) , to tuberculin ( 2 ) , to whole 
streptococcal cells, to SK-SD, and to strepto- 
coccal 31 substance(3,4). Such transfer has 
been possible with the leukocytes from peri- 
toneal exudates, from lymph nodes, from the 
spleen, and from the thoracic duct, and from 
certain fractions of disrupted leukocytes ( 5 , 6 ) .  
Hitherto the passive transfer of skin hyper- 
sensitivity to virus diseases has not been re- 
ported. It is the purpose of this paper to re- 
port the successful passive transfer of the de- 
layed type skin hypersensitivity to cat scratch 
disease by means of circulating leukocytes. 
Cat scratch disease is a benign, subacute, re- 
gional lymphadenitis that is characterized by 
reticuloendothelial hyperplasia with epitheli- 
oid cell granulomas having central necrosis. 
Patients with cat scratch disease develop a 
characteristic skin reaction to an antigen pre- 
pared from pus aspirated from other cases of 
cat scratch disease. In its temporal relation- 
ships and its morphological features the reac- 
tion to cat scratch antigen has features simi- 
lar to the tuberculin reaction and is charac- 
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teristic of delayed allergy in man. No causa- 
tive agent has been isolated from the sup- 
purating lymph nodes from patients with cat 
scratch disease despite cultures on all com- 
monly used media, upon inoculation into lab- 
oratory animals including rabbits, cats, mon- 
keys, guinea pigs, mice, rats, and chick em- 
bryos, or on inoculation of tissue culture of 
HeLa cells, kidney cells, liver cells, or cor- 
neal cells.0 No microorganisms are to be 
seen in sections of the involved lymph nodes 
although cytoplasmic basophilic inclusion 
bodies have been described in the cells of such 
nodes(7). Further evidence in support of a 
viral etiology for cat scratch disease is that 
patients with this disease have a distinctly 
higher incidence of low complement fixation 
titers against the lymphogranuloma-psitta- 
cosis group viruses than does the population 
at  large(8). 

Materials and methods. Obtaining white 
blood cells. The antecubital area is cleansed 
with tincture of iodine, alcohol and green 
soap. The skin is infiltrated with 170 pro- 
caine hydrochloride. The antecubital vein is 
punctured with a 15 gauge needle and the 
blood is withdrawn through silicone-coated 
tubing into a silicone coated vacuum bottle 
containing ACD as anticoagulant. (For vol- 
umes of blood less than 400 ml heparin, 5 
mg/100 ml blood, is used as the anticoagu- 
lant). Twenty-five ml of 4.7% dextran is 

0 Unpublished observations. 
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TABLE I. 
Donor sensitive to Recipient not sensi- xo. of 
cat scratch disease tiVe to Cat scratch viable cells Height Duration 

antigen disease alltigen trarisf erred of reac- of reac- 
Sex Age Sex Age (millions) Mode of inoculation tivity tivity, wk 

C.D.  9 11 M. M. 9 3 5 0  Intrnmusc. + subcut. 2+ 3 
P.D. 9 8 s. 31. 8 5 4iW Intrniiiusc. + subcut. 3+ >4 
11. D. 9 46 G. -1. 4 8 1 I100 Ill tr;lnlllsc. + 2 

added for each 100 ml of blood. and the mis- 
ture inverted twice. (If heparin is used. nor- 
mal saline is added in addition to the des- 
tran. 29.5 ml '100 ml of blood). The mised 
blood is allowed to stand at  room tempera- 
ture for 50 minutes. while red cells settle a t  
a rate far in excess of the rate for the white 
cells. The plasma containing the white 
blood cells is removed with a plasma separat- 
ing needle and a silicone-coated vacuum flask. 
The plasma is placed in silicone-coated centri- 
fuge tubes and centrifuged at  1,000 rpm for 
20 minutes. The supernatant plasma is 
poured off and the leukocytes together with 
about an equal number of admixed red cells 
are suspended in normal saline. The suspen- 
sion is taken up into a silicone-coated syringe 
and injected intramuscularly. or partly intra- 
muscularly and partly subcutaneously. 
Handling thc whitc blood cclls. An aliquot of 
the white cell suspension is used to determine 
the total and differential counts. and the per- 
centage of viable cells is estimated by vital 
staining with trypan blue( 9 ) .  Approxi- 
mately 200.000.00O white blood cells are ob- 
tainedleach 100 ml of blood processed, and 
between 80 and 997. are viable. The cell 
donors were patients convalescent from cat 
scratch disease who demonstrated a strongly 
positive skin test to cat scratch disease anti- 
gen. The recipients were children who had 
negative skin tests for cat scratch disease. 
Matching for compatibility of red cell groups 
was carried out because of the admixture of 
erythrocytes with the leukocytes. The cat 
scratch antigen was prepared from sterile pus 
aspirated from 2 carefully characterized cases 
of cat scratch disease. The pus was diluted 
1:s with pyrogen free normal saline and 
heated at 56 degrees C for one hour on 2 
consecutive days- The resultant antigen in 

0.1 ml quantities gave reactions characterized 
by induration and erythema beginning at 12 
hours and lasting for 72 hours to 5-6 days 
after intradermal injection in subjects with 
typical cat scratch disease. Reactions on 
controls were completely negative. In the 
esperimental series: skin tests were applied 
two days after the transfer of cells, and at 
weekly intervals thereafter. These tests were 
read for induration and erythema a t  48 hours, 
as follows: +, 5 to 10 mm; 2+? 10 to 15 
mm: 3+: 15 to 20 mm. Ancillary evidence 
of hypersensitivity was shown by the occur- 
rence of a brownish discoloration after the 
erythema had faded. This discoloration, 
which persisted for many weeks in patients 
with cat scratch disease, lasted as long as the 
passively transferred reactivity could be 
demonstrated. 

RcsuZts. The results summarized in Table 
I demonstrate the successful passive transfer 
of cat scratch disease skin hypersensitivity by 
means of circulating leukocytes in three con- 
secutive cases. 

,An attempt to transfer the skin reactivity 
to cat scratch disease by means of plasma 
from a convalescent patient with a strongly 
positive skin reaction (4+) was unsuccessful. 
Four hundred cc of blood were removed from 
patient M.D. into a standard blood collecting 
flask with ACD as anticoagulant. After set- 
tling of cells the plasma was removed and 
filtered through a Seitz filter. One hundred 
and fifty cc of this plasma were given intra- 
venously to recipient 31.51. This patient 
failed to develop positive skin reactivity to 
cat scratch disease antigen. 

Summary. Delayed type hypersensitivity 
to cat scratch disease can be passively trans- 
ferred by blood leukocytes, but not by plasma 
from hypersensitive donors convalescent from 



BLOOD SUGAR INFLUENCED BY AZETOZOLEAMIDE 2 5 5  

the disease. 

1. Eisen, H. N., and Belman, S., J .  Exp. Med., 

2. Chase, M. W., PROC. SOC. EXP. BIOL. AND Mm., 

3. Lawrence, H. S., J .  Zmmunol., 1952, v68, 159. 
4. - , Streptococcal Infections, Edited by Mc- 

Carty, M., New York, 1954, *Columbia University 
Press. 

1953, v98, 523. 

1945, v59, 134. 

5. - , J .  Clin. Invest., 1955, v34, 219. 
6. - , Am. J .  Med., 1956, v20, 428. 
7. Mollaret, P., Reilly, J., Bastin, R., and Tournier, 

8. - , ibid., 1951, 6 9 ,  681. 

9. Harris, S., Harris, T. N., and Farber, M. B , 

P., Presse Med., 1951, v59, 701. 

J .  Immunol., 1954, v72, 148. 

Received August 27, 1956. P.S.E.B.M., 1956, v93. 

Effects of Azetazoleamide (Diamox) Upon Blood Sugar of Normal and 
Diabetic Patients. (22724) 
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Moseley et al.( 1) observed insulin shock in 
a diabetic patient receiving azetazoleamide as 
a diuretic and subsequently made studies on 
normal subjects to evaluate the effect of this 
drug on glucose tolerance. No significant 
change in the intravenous glucose tolerance 
curve was noted when studied with and with- 
out the administration of azetazoleamide. 
They concluded from the oral glucose toler- 
ance curve that azetazoleamide may interfere 
with the absorption of glucose from the gas- 
trointestinal tract. 

Since Moseley did not study diabetic pa- 
tients and limited his study to an acute prob- 
lem, our studies were designed to determine 
whether azetazoleamide influences the fasting 
blood sugar of normal and diabetic patients 
after acute and chronic administration and 
whether the oral glucose tolerance curves can 
be affected. 

Acute study. -4cute experiments were car- 
ried out in 20 normal and 20 diabetic sub- 
jects. Half of each group were given either 
500 mg of azetazoleamide* orally and fasting 
blood sugars determined (method of Folin- 
Wu) ( 2 )  3 hours later or followed without 
drug administration for a similar period. One 
week later, to eliminate biologic variation, the 
subjects were re-studied but the procedure 

* Supplied by Lederle Laboratories Division, Amer- 
ican Cyanamid Co. 

reversed. The results of this experiment are 
summarized in Table I. Azetazoleamide did 
not alter the fasting blood sugar 3 hours after 
its administration in the normal and the dia- 
betic group of patients when studied as an 
acute experiment. The blood sugar taken at 
3 hour intervals was practically the same with 
and without the drug. 

Chronic study. Chronic experiments were 
carried out in 6 normal and 6 diabetic pa- 
tients. Azetazoleamide was given in doses of 
500 mg daily for a 3 week period to 3 normal 
and 3 diabetic patients. Fasting blood sugars 
were determined (method of Somogyi) (3)  at 
weekly intervals. As a control, a similar 
group was followed without drug administra- 
tion. In Table I1 average values of blood 
sugars are recorded. With chronic adminis- 
tration of 5 0 0  mg of azetazoleamide there 
was no significant change in the fasting 
blood sugar in either the control patients or 
those receiving the drug for a period of 3 
weeks. 

The final experi- 
ment was related to the effect of azetazole- 
amide on the glucose tolerance curve. Three 
normal and 3 diabetic patients received the 
standard oral glucose tolerance test utilizing 
100 g of glucose. The procedure was re- 
peated at  a later date with 5 0 0  mg of azeta- 
zoleamide being given 3 hours prior to the 

Oral glucose tolerance. 




