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differs from that seen after addition of corti- 
sol + mammotropin to the culture medium 
( 1,2  ) . (‘ortisol + mammotropin-treated al- 
veoli contain many intracellula r vacuoles and 
a dense, darkly-stained secretion in alveolar 
lumina (Fig. 61, in contrast to loss of intra- 
cellular vacuoles and the unstained nature of 
luminal contents following cortisol + insulin 
treatment. Thus, there is more than one hor- 
monal combination that will maintain prelac- 
tating and nodular alveoli in culture, but 
there are differences in the resulting histologic 
picture . 

Szi iu iumy. Cortisol plus insulin, and to 
some extent insulin alone. maintained normal 
and hyperplastic mouse mammary lobules in 

organ culture in a defined medium. 

I am grateful to Drs. H. A. Bern and K. B. DeOme 
for suggestions, and to Victor Duran for photography. 
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Previous work has shown that intravenous 
injection of antigen followed by its specific 
antibody resulted in marked decrease of pas- 
sive cutaneous anaphylactic ( PCA) response 
to an unrelated immune system in the rat ( 1 ) .  
The possible dependence of this suppressive 
effect upon adequate levels of circulating com- 
plement (C’) has been suggested( 2) since in- 
tensity of PCA paralleled in vivo fixation of 
C’ under a variety of experimental conditions. 
The present report concerns observations 
along similar lines in relation to direct Arthus 
reactions passively induced in guinea pigs. 

Materials and nicthods. .-I n t i g w s  and anti- 
sem.  The following antigen preparations were 
employed: 1. Bovine serum albumin (BSA) , 
crystallized, obtained from Pentex, Kankakee, 
Ill., used without further purification. 2. 
Chicken egg albumin (Ea) ) recrystallized 5 
times, prepared by method of Kekwick and 
Cannan(3).  3. Rabbit  anti-BS, lots 23, 24, 
2 7  and Pool I, ’58, containing 0.479, 1.080, 
0.263, and 0.362 AbN/per ml respectively. 
4. Rubbit anti-Ea, lots 11, 15, and 17, con- 

taining 0.746, 1.412, and 1.197 mg AbN/per 
ml respectively. Antibody content of anti- 
sera was determined by quantitative precipi- 
tin method described in reference 4. Comple- 
ment  titrutions. Serum samples for C’ titra- 
tions were obtained from blood (1-2 ml) 
drawn by cardiac puncture. Sera were clari- 
fied by centrifugation a t  0°C and stored at 
-2 0 O C until assayed. Estimations of hemo- 
lytic activity were carried out as described 
( 5 ) .  Hematologic determinations.* 2 ml 
samples of blood were obtained by cardiac 
puncture with silicone-coated syringe and 
needle and collected into siliconed vial con- 
taining 0.025 ml of 10% solution of sodium 
versenate (EDTA) . Leucocyte counts were 
performed as usual. For platelet counts the 
method of Feissly and Ludin, modified by 
Rosenfeld(6) was adopted. Blood was di- 
luted 1:200 in siliconed red cell pipette using 

*The  authors are indebted to Drs. M.  Lindenberg 
and P. Azevedo for carrying out hematologic determi- 
nations. The help of Dr. G. Rosenfeld is also grate- 
fully acknowledged. 
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as diluting fluid a solution containing 0.05% 
sodium EDTA, 0.2% NaCl, and 3% cocaine 
hydrochloride. After careful mixing of con- 
tents, pipettes were left 5 hour a t  room tem- 
perature, then mechanically shaken for 3 min- 
utes. A counting chamber of Levy-Neubauer 
type was filled with hemolysed content of 
pipette after discarding first drops and the 
homogeneously distributed, non-agglutinated 
platelets were counted under phase microscope 
over area of 2 mm2. Passive Artlzus reactions 
were produced by injecting 0.100 - 0.400 mg 
AbN (in 1 ml) by intravenous route followed 
immediately thereafter or 30 minutes later by 
0.025-0.100 mg antigen N (in 0.1 ml) into 
skin of abdominal area of guinea pigs of 240- 
260 g. Animals were killed 2 hours after in- 
tradermal injection of antigen and reactions 
were read on undersurface after reflecting ab- 
dominal skin. Intensity of reaction was 
graded as recommended in ( 7 ) ,  according to 
diameter of confluent or petechial hemor- 
rhagic area: +++$- (more than 20 mm), 
+$-+ (15-20 mm), ++ (10-15 mm), + 
(5-10 mm),  t (less than 5 mm), and 0 (no 
reaction). The following experimental model 
was used in experiments such as in Table I: 

0 hr Intrav. inj. of ((desensitizing” immune- 

Bleeding for estimating C’ titer. 
Intrav. inj. of ‘ (sensitizing ’ ’ (Arthus-pro- 

Intradermal inj. of Arthus-producing anti- 

system. 
1h 

T i  

l1h 

3% Reading of results. 
Tntrav. in j. were performed with short-beveled 

gauge 26 needles into superficial veins of hind foo t  
o r  of’ ear. 

ducing) antiserum. 

gen. 

Results. A. Influence on Artlzus respon- 
siveness of C’-depletion by previous intra- 
venous injection of antigen and antibody. 
Table T summarizes data on magnitude of 
passivle Arthus reaction to1 intravenously in- 
jected anti-Ea (0.400 mg AbN) and intra- 
dernially injected Ea (0.025 and 0.050 mg 
EaN) in 3 groups of guinea pigs intrave- 
nously inoculated 45 minutes before with 
0.200 mg BSA N plus 0.400 mg anti-BSA N 
or with either one of preceding reagents. A 
fourth group of non-injected controls was also 
included. Reactions of maximal (++++) 
or sub-masimal severity (+++-) were ob- 

FIG. 1. Prevention by intrav. inj. ESA-antiBSA 
of Arthus reaction to intrav. inj. anti-Ea (.4 mg 
AbN) and intraderm. inj. E a  (.03 mg N). Skins 
in upper row are from non-desensitized guinea pig 

controls. 

served in all animals, except those injected 
with BSA plus anti-BSA in which a clear cut 
suppressive effect was obtained. Comple- 
meni titers in last group corresponded to ap- 
proximately 10% of units present in other 
groups. 

Identical results were obtained by using 
BSA-anti-BSA as (?-depleting system and Ea- 
anti-Ea as the Arthus producing system. 

To investigate possible correlation between 
suppressive effect and complement drop ef- 
fected by intravenous injection of antigen and 
antilbody, an experiment was performed in 
which 3 different amounts of Ea/anti-Ea were 
intravenously injected one hour before sensi- 
tizing dose of anti-BSA. Pertinent data are 

TABLE I. Prevention by Intravenously Injected 
RSA and Rabbit Anti-BSA of Direct Arthus Reac- 
tions in Guinea Pigs Sensitized with Rabbit Anti- 

Ea. 

Intensity of Arthus 
reaction 2 hr after 

intrad. inj. of Amt of BSA and/or 
anti-BSA inj. intrav., Ea C’ 

mR N .050 mg N .025 mg N titers 

I. 2 0  BSA followed 0 
immediately by -+ 
.4O anti-BSA 0 

2 

r1. .30 BSR 43- 
4 -4- 

111. .40 anti-ESA 4+ 
3 f  

IV. None 4+ 
4+ 

0 
4 
0 
f. 

4+ 
4+ 
3c 
3+ 
4 f  
4+ 

17 
26 
25 
25 

267 
310 
214 
lli 
247 
22 7 

Arii ruals sensitized with .40 nig :mti-Ea N 45’ 
after intrav. ins. of ESA/anti-BSA, Eleedings per- 
f orrneci 15’ before sensitization a i d  intradermal 
inj. of Ea  30’ thereafter, 
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TAKLE 11. Ainorlnt of Intravenously Injected 131 
and Aiiti-Ex Rcyuired to Prevent Passive Direct 

Arthus Reactinns t o  R R A  14nti-RRA 

Intensity of Arthus 
reaction 2 hr after 

intrad. inj, of Amt of jntrav. hj. 

nlg s Ea and anti-&, RSA 

.20 Ea 0 

.40 iinti-Ea 0 
0 

.10 E:r n 

.50 anti-li;:c t 
0 

.05 E;t t 

.LO anti-F:i + + 

.40 anti-Ea 4+ 
t‘+ 
A +  

0 
0 
0 

n 
n 

n 

+ 
t 

3 + 
2 +  
3 + 

+ - 

Auinials wisitiz(v1 with .40 iirg :iiiti-RS.\ S 1 1 1 1  

after intrav. i r i j .  of E:i/axiti-E:i. Rlcediiig.; 1wi’ 
foroicd 20’ hcforc sensitization and  iiitrncl. inj. of 
BSA iminecliatcl~ thcreaftcr. 

given in Table 11. A very marked suppres- 
sive effect was obtained even in animals in- 
jected with 0.05 mg EaN plus 0.1 mg anti- 
EaN.  c’ titers were normal in control group 
which received only 0.4 mg of anti-Ea N. 
whereas in other groups the reduction of (” 

titer paralleled the amount of intravenouslx 
injected Ea/anti-Ea, i . ~ . ,  about 50% of nor- 
mal titer in animals which received least 
amount of C’-depleting immune system. 

Another way of investigating possible de- 
pendence of C’ levels upon suppressive effect 
described here, was to study the influence of 
previous Arthus reaction in animals sensitized 
by intravenous injections of 2 different anti- 
bodies, Table IT1 reproduces results obtained 
in 2 groups of guinea pigs which received a 
mixture of 0.4 mg anti-Ea r\; + 0.4 mg anti- 
BSA N by intravenous route and tested in-  
tradermally 30 and 90 minutes later with each 
of corresponding antigens (0.100 mg N )  i n  
alternate order. 

Table 111 shows that the first reaction was 
always of greater severity than the second. 
However, although a complement reduction 
to approximately 20-40c/( of normal titer was 
observed as a consequence of first antigen- 
antibody reaction, only a slight reduction in 
severity of second reaction was noted, particu- 
larly in the group in which Ea was injected 
before BSA, These results are contrasted 

with those given in Table I1 in which a very 
marked suppressive effect was detected even 
in presence of 69 to 118 units of C’. 

The possibility of restoring Arthus respon- 
siveness in C’ depleted animals by injecting 
fresh guinea pig serum was also investigated. 
Two groups of guinea pigs were decomple- 
mented by intravenous injection of Ea/anti- 
Fa. Animals of one of the groups were “re- 
complemented” with 5 ml of fresh guinea pig 
serum and passive Arthus reactions were pro- 
voked in both groups by intravenous injec- 
tion of 0.4 mg anti-BSA N followed by in- 
tradermal injection of 0.06 mg BSA N, 90 
minutes after decomplemen tation, 

Results showed that the suppressive effect 
could not be overcome by recomplementation, 
although C” titers rose from 49-61 C’HSo in 
the decomplemented group to 124-142 units 
in recomplemented animals. 

B. Duration of suppressive efiect and its 
sclationship to number of circulating leuco- 
cytes and platelets. Since in vivo (7’ fixation 
is accompanied by marked leucopenia (8),  i t  
was of interest to study variation in number 
of circulating leucocytes and platelets in re- 
lation to time of duration of the suppressive 
effect. Repeated experiments showed that 
the suppressive effect produced by intrave- 
nous injection of antigen and antibody is still 
very marked after 3 hours. After 6 hours, 
reactions were usually of same severity in de- 
complemented and control groups. 

Experiments were performed to follow the 
7’ARliE 111. Severity of Artlrus Reactions j i i  
Guinea Pigs Injected Simultaneously with Anti-Ei1 
and  Ail ti-RSA by Intravenous Route and Tested 
1ntraderrii:rlly 30 and 90 Minutes Later with Each 

of Co rre s i ~  o 11 cli 11 P An t i  was  in A 1 t cm R t P r )  rrl P r 

Rcactioiis 3 Iir after 1st 
in t rad. ins. 

Or*tlcr o f  .10 rirg .10 rrig (I’ 
iiitr:i(l.  i i i j .  E a N  ’I’sSRN titers 

2 42 
w- 7 7  
3+ 
3+ 
4+ 53 
4c 113 
4+ 82 
4+ 

lntrav. inj. of mixture of .40 mg anti-Ea N plus 
.40 mg :inti-BRA N. Blecdirigs 10‘ before second 
intrad. inj. 
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TABLE IV. Effect of Intravenously I n j  ectecl Antigen and Antibody on Circulating Leueocytes 
and Platelets.Y 

rt‘inle htltwtw inj 
o f  KSA/anti-RHA 
a i d  Inlwding f o r  
Ieucocytc and pla- Total leuco- Platelets/mm8 

Group telet counts (hr) cytes/mm3 x 1000 

A. rnj. intrav. with 2 mg anti-RRA N followed None 980 
680 

2 9720 
6300 

4 6500 
8580 

G 6400 
8740 

I)y .1 ll~g HHA N 
0 
0 

3.48 
94 

164 
146 
142 
301 

R. Non-injected controls 9720 346 
551 0 324 

* Results above refer t o  individual animals. 

number of circulating leucocytes and plate- 
lets a t  0, 2,  4, and 6 hours after decomple- 
mentation. The number of circulating leuco- 
cytes falls to approximately 10% immediately 
after intravenous injection of antigen and 
antibody but becomes normal again after 2 
hours (Table IV) . The effect on platelets is 
more striking and recovery slower, approach- 
ing normal values after 6 hours. 

Discussion. The fact that no correlation 
was found between lack of Arthus response 
and number of C‘ units in circulating blood 
when the Arthus-producing system was in- 
jected (Cf Tables I1 and 111) , seems to in- 
dicate that C’ depletion is not a causal factor 
in abolishment of the reaction. 

Stone( 9 > ,  pointing out that guinea pigs are 
difficult to decomplement by injection of an- 
tigen-antibody combinations, also reached the 
concIusion that C’ was not the critical factor 
in his experiments on inhibition of Arthus re- 
action during protracted anaphylactic shock. 

Since “desensitizing” effect of C’-depleting 
immune system may depend on a critical con- 
centration of certain C‘-component (s) not ex- 
pressed by whole hemolytic titers as in present 
experiments. Corroborating evidence against 
the rBle of C’ is given by failure of recomple- 
menitation in restoring Arthus reactivity in 
C’-depleted animals. 

The possible r6le of platelets is more 
strong1,y suggested. Immune adherence of 
platelets on specific precipitate used for “de- 
sensitization” would result in a transitory de- 
ficiewy o f  these elements a t  site of intrader- 

ma1 injection of antigen and thus prevent lo- 
cal vascular effects essential for development 
of the hemorrhagic reaction. This would be 
in logical agreement with Stetson’s interpreta- 
tion( 10) of the mechanism of Arthus and 
Shwartzman reactions. 

It is apparent, however, that a final expla- 
nation of our findings awaits further investi- 
gatians. 

Surrzmary. 1. Previous intravenous injec- 
tion of antigen and antibody prevents devel- 
opment of passive Arthus reaction to an un- 
related immune system in guinea pigs. 2. 
This suppressive effect does not seem to de- 
pend on C’ depletion but rather an deficiency 
of platelets in circulating blood. 
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