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TIME (DAYS) 
FIG. 1. Oompite curva for 5 animals derived fmm ccrrrwted heanin NlE excess ratios ex- 

presd  as per cent of plateau vdum. 

mally labeled (about 50 days). Further, it 
was apparent that repeated sampling of blood, 
the volume of each sample being appmxi- 
mately 10% of the circulating blood volume, 
was in itself dxreasing the lhemin isotope 
level. Accordingly, hwo corrections were ap- 
plied to the data to make them more cum- 
parable and %to provide a mean curve from 
which the half-life of the red cell could be 
calculated. First each value was multiplied 
by a factor derived from Ithe sample volume 
and the cat's blood volume, itself corrected 
for dilution by previous samplhg. Second, 
observed N15 excess ratios, corrected for sam- 
pling, were expressed as percentages of the 

plateau NI5 level for that animal. The cor- 
rected data are presented in Fig. 1. 

Using tlhe method of calculation presented 
by Shemin and Ritte&erg( 9 ) ,  the mean life 
span, corrected for the initial labling period, 
was determined 'to be 77 days, while half of 
the cells had a life span between 72% and 
81% days. 

S U ~ W ~ .  The mean life span of the eryth- 
rocyte in the cat as determined by labeling 
heme wrilth N15 is 77 days. 

9. Shemin, D. and Rittenberg, D., J .  BWl. Chem., 
1946, v166, 627. 
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Passive Sensitization of Human Skin by Sera of Guinea Pigs Anaphylac- 
tically Sensitized to Ovalbumin. . (18738) 

WILLIAM B. SHERMAN AND E. J. COULSON. 
From Institute of Allergy, Roosevelt Hospital, New York und Allergen Research Divisim, Bureau 

of Agricultural and Industrial Chemistry, U. S. Department of Agriculture, Washington. 

Previous studies have shown that immediate 
urticaria1 reactions of Ithe Prausnitz-Kustner 
type may be produced in human skin aiter 
passive sensitization with sera from rabbits 
sensitized with ovalbumin and with Sera from 
gui'nea pigs sensitized ,to pollens of grass OT 
ragweed (1,Z).  The present st\udy concerns 

1. Gher,man, W. B., Menzel, A. E. O., Seebohm, 

2 .  Sherman, W. B., Stull, A., and Hampton, S. F., 
P. M., J .  Exp.  Med., 1950, v92, 191. 

J .  Immunol., 1939, v36, 447. 

the activity in passively sensitizing human 
skin of sera from guinea pigs sensitized with 
crystalline ovalbumin, and the relationship of 
that activity to  the capacity of the same anti- 
w a  to produce passive anaphylactic sensitiv- 
ity in the guinea pig. 

Samples of sera obtained from guinea pigs 
sensitized by various methods at  the Allergen 
Research Division of the Department of Agri- 
culture were tested in the passive sensitization 
of human Iskin at Roosevelt Hospcital. Other 
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portions of the same antisera were tested in 
the passive anaphylaxis of guinea pigs at  the 
-4llergen Research Division. 

-Methods. To determine activity in passive 
anaphylaxis, serial dilutions of each serum 
(differing by a factor of 1.5) were injected 
intraperitoneally into normal guinea pigs 
weighing 280-310 g. These animals were 
challenged 2 days later with intravenous in- 
jections of 1 mg of ovalbumin. .issays were 
considered satisfactory if 2 of the serial dilu- 
tions produced nonfatal reactions and the 2 
succeeding lower dilutions produced fatal 
anaphylaxis. The anaphylactic titer was es- 
pressed in terms of the number of fatal sen- 
sitizing doses per ml of serum. Skin-sensitiz- 
ing activity was determined by injecting 0.1 
ml of serum intracutaneously on the back or 
upper arm of a normal human test subject, 
shown by previous skin tests not to be allergic 
to ovalbumin or guinea pig serum. Twenty- 
four to 48 hours later 0.05 mg of ovalbumin, 
dissolved in 0.025 nil of saline, was injected 
intracutaneously into the same site. -411 sera 
were tested on two different volunteers. Re- 
actions were observed after 15 minutes. Sites 
showing positive reactions were retested in 
serial dilutions to measure the skin-sensitizing 
antibody, the titer being the highest dilution 
producing a distinct reaction. 

Sera from 8 guinea pips sensitized to oval- 
bumin, which showed anaphylactic titers of 
13-40 fatal sensitizing doses per ml, all failed 
to passively sensitize human skin. These ani- 
mals were sensitized by single subcutaiieous 
injection of 0.002-0.3 nig of alum-precipitated 
ovalbumin. They were bled 3-32 weeks after 
the sensitizing injection. Sera from 2 guinea 
pigs sensitized with 3 such subcutaneous injec- 
tims (0.3 mg each) and bled 4 weeks after the 
last dose likewise failed to sensitize human 
skin, but showed anaphylactic titers of 13 and 
20. Two guinea pigs were sensitized by intra- 
peritoneal injections of ovalbumin solution in 
saline. One was bled 4 weeks and the other 32 
weeks later. .haphylactic titer of the first 
serum was less than 1.7: the titer of the second 
serum was 5. These antisera showed no skin- 
sensitizing activity. 

Another series of 9 ovalbumin antisera was 

TABLE 
tivity of 

I. Skin-sensitizing and Anaph~laetic Ac- 
Sera of Guinea. Pigs Suryking CBaBeng- 

ing Dosea of Ovalbuniin. 

~~ 

160 .O? 6 w k  
19.5 .O? 6 ” 
180 .3 ti ” 
181 . 3  (i ” 
i O t ;  .3 S ” 

i O i  .3 8 ” 
711 . 3  8 ” 

Y. c..$ 18 d a p  

s. c .  1s clays 

0 
1-1 00 

0 
0 

1-10 
1-1 0 
0 

1-100. 
1-30 

* Alum precipitated clvalhunlin subcnt-. 
t Tntrai-., in saline sol. 

s. c .  = second challenge. 

prepared from 7 guinea pigs that had survived 
anaphylactic shock. either once or twice. 
(Table I ) .  These animals had been sensitized 
6 to 8 weeks previously with a single sub- 
cutaneous injection of 0.02-0.3 nip of alum- 
precipitated ovalbumin. All 7 guinea pigs 
were bled 6 to 13 days after surviving a mod- 
erate or severe shock induced by intravenous 
injection of 0.077-0.59 mg of ovalbumin. Two 
of these guinea pigs survived a second intra- 
venous challenging injection of 1 mg of oval- 
bumin 18 days after the first and were again 
bled 11 days after the second shock. 

All 9 antisera induced passive anaphylactic 
shock; the titers ranged from 40 to 300 doses 
per ml. -Antisera from 3 of the 7 guinea pigs 
passively sensitized human skin in dilutions of 
1 : 10 to 1 : 100, the other 4 did not, even when 
undiluted. There was no significant difference 
either in anaphylactic #titer or skin-sensitizing 
capacity between the sera prepared after the 
first, and after the second challenging injec- 
Ition. No relationship between anaphylactic 
-titer and skin-sensitizing capacity was ap- 
parent. 

Thus, sera from some guinea pigs sensitized 
with ovalbumin produced passive send tization 
of human skin, but sera from others similarly 
treated were inactive in this respect. All of 
the antisera showing skin-sensitizing activity 
were from guinea pigs which had survived 
anaphylactic shock following challenging in- 
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jections. However, no antisera were obtained 
from these pigs before the shock dose. Hence, 
the effect of the challenging injection on the 
formation of this type of antibody could not 
be assessed. 

The skin-sensitizing activity of the m a  bore 

mils the speoulation that skinsensitization 
and anaphylaxis are mediated by different 
antibodies, the skin-sensitizing antibody being 
formed by only a fraction of the guinea pigs 
in response to a type of stimulation which 
consistently produced anaphylactic anttibody. 

-- no relation to ‘lheir Potency in passive semi- Recdved May 15, 1951. P.S.E.B.M., 1951, v77. 
tization of guinea pigs. Thils ubservation per- 

Certain Relationships Between Pteroylglutamic Acid, Citrovorum Factor, 
and Cortisone. (18739) 

DOROTHY SUE GAINES, HARRY P. BROQUIST, AND WILLIAM L. WILLIAMS. 
From Lederle Laboratories Division, American Cyanamid Co., Pearl River, N .  Y .  

Recent investigations have shown that rela- 
tively large amounts of dehydroisoandros- 
terone were interchangeable with pteroylglu- 
tamtic acid (PG.4) for growth of Streptococcus 
faeca2is and Lactobacillus case;( 1 ) .  I n  view 
of these observations cortisone was tested with 
S.  faecaZis for its ability to replace PGA and 
with Leuconostoc citrovorum for its ability to 
replace citrovorum factor (CF) (2),  a sub- 
stance related chemically to PGA (3 ) .  Corti- 
sone was found to  replace both PGA and CF 
for the two organisms mentioned; moreover, 
it reversed the inhibitory effects of Amino- 
pterin, a potent antagonist for both PGA and 
CF.* 

ExperimentaZ. The cultures used were 
LP. citrovorum ATCC 8081 and S. faecalis 
-1TCC 8043. The medium used for Le. citro- 
ijorum was that of Sauberlich and Baumann 
( 2 )  substituting acid-hydrolyzed casein for 

1. Gaines, D. S., and Totter, J. R., PROC. SOC. 

2. Sauberlich, H. E., and Baumann, C. A., J .  Biol. 
Chenz., 1948, v176, 165. 

3.  Brockman, J. A., JT., Roth, B., Broquist, H. P., 
Hultquist, M. E., Smith, 3. M., Jr., FahBrenM, 
M. J., Cosulich, D. B., Parker, R. P., Stokstad, 
E. L. R., and Jukes, T. H., J .  Am. Ckem. Sm., 
1950, v72, 4325. 

* Prexminary experiments on replacement of PGA 
and CF by cortisone were discussed at Federation 
Meetings, 1951 (4). 

4. Gaines, D. S., aand Broquist, H. P., Fed. Proc., 
1951, v10, 186. 
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part of the amino acid mixture. The basal 
medium of Rabinawitz and Snell( 5 )  was used 
for S. faecalis. The organisms were grown at  
3 7 “‘C, growth being observed turbidimetri- 
cally at 20 hours using a Coleman Model 11A 
spectrophotometer. Both the clinical aqueous 
suspensions and crystalline preparations of 
cortisone were used.t Lezlcovorin, a synthetic 
substance with CF activity(3), was used as a 
sourceof CF. 

Results and discussion. Preliminary experi- 
ments indicated that the method of dissolving 
and diluting cortisone had a marked influence 
on the amounts required to give growth of the 
organisms. Table I s h m  the results obtained 
with a variety of sample treatments. The 
mild acid treatment was used to de*roy any 
citrovorum factor possibly occurring in the 
samples of cortisone. No evidence for the 
presence of CF was found. The acid treat- 
ment consistently enhanced the potency of the 
clinical cortisone prepamtion while in 2 ex- 
periments the acid treatment decreased the 
potency of the crystalline cortisone sample. 

The most reproducible results were obtained 
by evaporating alcoholic solutions of crystal- 
line cortisone in the assay tubes. In  several 
experiments by thlis technic 1.5 y per ml gave 

5. Rabinowitz, J. C., and Snell, E. E., J .  B i d .  
Chem., 1947, v169, 631. 

t The clinical suspension was “Cortone Merck”. A 
sample of crystalline cartisone acetate was obtained 
through the courtesy of Merck and Co. 


