
939 

Serial Cell-Free Passage in Rats of the Mouse Leukemia Virus. 
Effect of Thymectomy." (28216) 

I,UDWTK GROSS 
(With technical assistance of Yolande Dreyfuss and Lorraine A. Moore) 

Cancer Research Unit, Veterans Administration Hospital, Bronx, N .  Y .  

The mouse leukemia virus( 1) isolated from 
spontaneous Ak mouse leukemia and then 
passed by serial filtrate inoculations ("pas- 
sage A") through newborn C3H mice(2) is 
also pathogenic for rats. When inoculated 
into newborn or suckling rats of the Sprague- 
Dawley or Osborne-Mendel strains, it induces 
a high incidence of leukemia (3 ) . 

This report deals with results of serial 
cell-free passage of this virus through suck- 
ling rats, the forms of leukemia induced with 
the mouse leukemia virus in the rat, and the 
effect of thymectomy on susceptibility of the 
rat to the virus. 

Materials and methods. -4nimals. From a 
nucleus of randomly bred Sprague-Dawley 
rats received in June, 1960, from the Animal 
Production Unit, Nat. Inst. of Health, 
Bethesda, Md., a small colony of rats has 
been raised in our laboratory by brother-to- 
sister mating(3). In addition, from 2 litters 
of rats of the Osborne-Mendel strain ob- 
tained from the same source in February, 
1961, a separate colony of rats has been also 
raised in our laboratory by brother-to-sister 
mating. 

C3H(f) mice used in experiments reported 
here were of the Bittner subline of strain 
C3H, free from the mammary carcinoma 
agent by foster nursing, raised in our labora- 
tory by brother-to-sister mating from a nu- 
cleus originally obtained in 1944 from Dr. 
John J. Bittner. 

Source of leukemic virus, and preparation 
of filtrates. The mouse leukemia virus iso- 
lated from spontaneous Ak mouse leukemia 
and then passed serially, by filtrate inocula- 
tion, through newborn C3H mice(2) was 
used. Serial passages 29 through 32 har- 
vested from pooled thymic tumors and 
spleens from several C3H(f) mice with pas- 
sage- A-virus-induced leukemia, were used as 

*Aided in part by grants from Damon Runyon 
Memorial Fund and Am. Cancer SOC. 

the initial source of the virus. In the subse- 
quent experiments, leukemic rats with virus- 
induced leukemia were used for preparation 
of extracts; usually one, occasionally 2, leu- 
kemic rats were donors of pooled tissues from 
which the extracts were prepared in the usual 
manner(2). Fragments of tissues were re- 
moved aseptically from thymic and mesen- 
teric tumors and from spleens of leukemic 
rat donors; the fragments were weighed, cut 
with scissors, and ground by hand in a mor- 
tar with sufficient quantity of chilled physio- 
logical saline solution to obtain a 20c/(1 con- 
centration. Following centrifugation at 0°C 
at 3,000 rpm for 15 minutes, then at  9,500 
rpm for 5 minutes, the second supernate was 
passed through Selas, porosity 02, filter can- 
dles, and immediately used for inoculation 
of 1 to 5 day old rats of either the Sprague- 
Dawley (S-D), or less frequently of the 0 s -  
borne-Mendel (0-M) strain. All rats em- 
ployed in our experiments were of Sprague- 
Dawley strain unless otherwise specified. I n  
some experiments 1 to 5 day old C3H(f) 
mice were also inoculated. Filtrates were in- 
oculated intraperitoneally, 0.5 ml each for 
rats, and 0.3 ml each for mice. Animals were 
weaned when 3 weeks old, marked individ- 
ually, separated by sexes, and kept for ob- 
servation. 

We have observed thus far only a limited 
number of untreated rats of either of the 
strains. We have noticed an occasional de- 
velopment of spontaneous mammary carci- 
noma in old female rats, but not spontane- 
ous development of either leukemia or lym- 
phosarcomas. Two out of 2 7  breeding 
Sprague-Dawley female rats, observed for pe- 
riods of time exceeding 7 months, developed 
spontaneous mammary carcinomas ; none de- 
veloped leukemia. In another group of rats 
consisting of 28 virgin females and 8 males 
of the Sprague-Dawley strain, otherwise not 
treated, but born to virus-injected parents, 
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t Rats  of cithcr Sprngue-Dawlcy (S-D), or 
Osborne-Mcnilel (0-M) strains, iiiocu1:itecl (0.5 nil 
i.p. each)  when 1 to  5 days old. 

4 female rats developed mammary carcino- 
mas at  ages varying from 13 to 16 months; 
none developed leukemia; they were ob- 
served until they reached 16 months of age. 

Our experience with non-treated rats of 
the Osborne-Mendel strain has been limited 
to a small group of animals observed for 
periods of time varying from 5 to 10 months. 
Out of 13 breeding females and 13 males of 
that strain, one female developed mammary 
carcinoma a t  the age of 3% months. None 
developed leukemia. 

Experimental. Serial Passage of leukemic 
virus from rat to  rat. In  the first series of 
experiments, filtrates prepared from leukemic 
C3H(f) mouse donors were inoculated into 
newborn Sprague-Dawley or Osborne-Mendel 
rats; 56 to 89% of these animals developed 
leukemia (Table I ) .  The leukemic virus 
could be readily recovered from leukemic rat 
donors, and passed serially, by filtrate inocu- 
lations, into newborn rats. In each succes- 
sive passage, filtrate was prepared from leu- 
kemic rat donors of the preceding virus pas- 
sage. After 2 successive passages through 
rats, the virus induced leukemia in practical- 
ly all inoculated animals after a relatively 
short latency of less than 3 months (Table 
I).  At the time of writing the virus is in its 
9th and 10th serial rat passage. 

Induction of leukemia in mice with passage 

IIlouse-to-rat; all subsec~ucllt pnssngcs, r:\t-to-r:1t. 

A virus, following its serial transfer through 
mts. The virus retained its pathogenic po- 
tency for mice after several serial rat pas- 
sages. Even after ,1 to 7 serial passages 
through rats, virus harvested from leukemic 
rat donors and inoculated into newborn 
C3H(f)  mice induced an incidence of leuke- 
mia exceeding 95% (Table 11). 

Symptoms and signs of leukemia develop- 
ing in  rats following inoculation of the pas- 
sage A virus. Early recognition of develop- 
ment of leukemia in inoculated rats was not 
always easy. Examination of peripheral (tail) 
blood was diagnostic for leukemia in only 52 
out of 96 leukemic rats examined (54%). 
Quite frequently leukemic animals developed 
only large thymic and possibly also other 
visceral tumors, but did not necessarily have 
significant changes in their peripheral blood 
morphology. Gradually we have learned to 
suspect, and in more advanced cases to rec- 
ognize, leukemia in rats on the basis of cer- 
tain clinical features. Among the more char- 
acteristic signs of disease was enlargement of 
spleen which could be detected by gentle pal- 
pation. Labored breathing was indicative of 
a mediastinal, i.e., thymic tumor. In certain 
advanced cases characteristic pin-point haem- 
orrhages were present, particularly appar- 
ent around the eyelids. Quite frequently tails 
of leukemic rats were relatively cold. This 
curious, but not too reliable, feature was 
probably due to circulatory difficulty. Gradu- 
ally, leukemic rats developed muscular weak- 
ness, and in some instances, paralysis of one 
or two limbs; the hind limbs appeared more 
frequently involved. In  more advanced phases 
there was a marked loss of weight. Ruffled 

TAIZ1,E 11. I titluctioii of Zm~keinia  i n  Mice" with 
Pashagc X Virus Following Its Serial  T~~i i l s f er  

Through Rats. 
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fur in the leukemic rats was also quite char- 
acteristic, and contrasted sharply with the 
smooth, shiny fur of healthy animals. We 
have not observed in leukemic rats signifi- 
cantly enlarged inguinal or axillary lymph 
nodes. 

There was as a rule no difficulty in rec- 
ognizing leukemia when the rat died or was 
sacrificed. Most of the leukemic rats had 
large thymic tumors; in some animals dis- 
ease was limited to that organ. Most of leu- 
kemic rats had also large spleens and livers, 
and large mesenteric tumors. In a few ani- 
mals the spleens, in some instances the livers, 
were unusually large, occupying a consider- 
able part of the abdominal cavity. Enlarged 
lymph nodes were often found in the sub- 
maxillary region. In some leukemic rats we 
observed in the subcutaneous tissue, particu- 
larly in sternal, axillary, abdominal or dorsal 
area, gelatinous-like soft swellings, which on 
microscopic examination had the structure of 
a myxoma. 

In some instances only, and then with con- 
siderable reservation, was it possible to sus- 
pect the probable form of leukemia by mac- 
roscopic examination. Presence of a very 
large thymic tumor with concurrent absence 
of any other significant pathology, was sug- 
gestive of aleukemic lymphatic disease ; such 
rats usually had no enlargement of spleen or 
liver. Subcutaneous petechial haemorrhages 
accompanying generalized leukemia were fre- 
quently indicative of an acute stem-cell form 
of the disease. However, stem-cell leukemia 
was also observed without concurrent haem- 
orrhagic manifestations. Generalized lym- 
pha tic and myelogenous leukemia frequently 
presented a similar picture to the unarmed 
eye ; only microscopic examination of blood, 
bone marrow, and tissue sections revealed the 
specific form of the disease. Bone marrow 
was involved in most, but not in all, cases. 
Some rats in which disease was limited to a 
large thymic tumor had an apparently nor- 
mal bone marrow; these, however, presented 
a relatively small minority. 

All forms of leukemia observed were pro- 
gressive. From the time leukemia was rec- 
ognized in such animals, without exception 
they died within one to 2 weeks. 

Forms of leukemia induced in rats with 
passage A virus. Most inoculated rats devel- 
oped either lymphatic or stem-cell leukemia; 
a few animals developed the myelogenous 
form. Most leukemic rats had a rapidly pro- 
gressing anemia; the hemoglobin level was in 
some animals exceedingly low, in a few in- 
stances below 3 g per 1001 ml of blood. I t  
was our impression that the number of plate- 
lets was not appreciably diminished. Micro- 
scopic examination revealed in spleens, livers 
and kidneys of some animals an intense extra- 
medullary hematopoiesis. Lymphosarcomas 
were very common. They could be readily 
recognized on microscopic examination in the 
spleens, livers, kidneys and other organs in- 
filtrated with leukemic cells. Reticulum-cell 
sarcomas were also found, though less fre- 
quently, in lymph nodes and spleens, occa- 
sionally in livers. Of particular interest were 
Hodgkin’s-like lesions found in lymph nodes 
and spleens of some animals. These lesions, 
similar to those described in mice by Dunn 
(4) ,  consisted of foci of non-homogenous in- 
filtrates containing lymphocytes, hist iocytes, 
plasma-cells, eosinophils and multi-nucleated 
giant ce1Is.t 

In  a group of 44 leukemic rats examined, 
20 (45 % ) developed lymphatic leukemia ; 
of these, 15 had the aleukemic form. Twenty- 
one rats (48 % ) developed stem-cell leuke- 
mia and 3 (7%) developed myelogenous leu- 
kemia (Table I I I ) .  In this group peripheral 
white cell blood counts ranged from 5,800 to 
1,456,000 per cu mm; in 1 2  rats the periph- 
eral WBC exceeded 100,000 cu mm. Most 
leukemic rats in this group had lymphosar- 
comas in lymph nodes, spleen, liver and other 
organs, one had a reticulum-cell sarcoma, and 
one had a Hodgkin’s-like lesion. Two leuke- 
mic rats had extensive, gelatinous-like sub- 
cutaneous swellings which had the micro- 
scopic morphology of myxomas. 

Eflect of thymectomy on susceptibility of 
rats to the leukemic virus. In this series of 
experiments, newborn or suckling, 1 to 3 
days old, Sprague-Dawley rats were inocu- 

t We are very much indebted to Dr. T. Ehren- 
rich, consultant in pathology, who kindly reviewed 
microscopic slides prepared from blood, bone mar- 
row, and different organs of leukemic rats and mice. 
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lated intraperitoneally with passage A virus 
harvested from leukemic rat donors. About 
one week after inoculation, each litter was 
split; approximately one-half of the litter re- 
ceived no further treatment, serving as a 
control group. Rats of the other half of the 
litter were thymectomized when approxi- 
mately 10 days old. 

Thymectomy ( 5 )  was performed aseptically 
under ether anesthesia. After skin incision, 
the upper part of sternum was bluntly ex- 
posed, and the upper part of the manubrium 
sterni split longitudinally (about 3 to 4 mm) 
with fine scissors, exactly in the mid line. 
The fascia covering mediastinum was then 
exposed, and gently lifted with an ophthalmic 
forceps; a small opening was made in the 
fascia to visualize the thymus. Both thymic 
lobes were then removed by vacuum suction, 
using a small glass tubing bent a t  right 
angle, and an electric suction pump. The 
wound was closed by 2 or 3 interrupted silk 
sutures involving only the skin. Immediate 
postoperative mortality did not exceed 10%. 
On autopsy of the leukemic animals in the 
thymectomized group, 12  rats were found to 
have moderately large thymic tumors. This 
suggested that their thymic lobes had not 
been completely extirpated. These rats were 

not included in tabulation of final results. In 
13 other leukemic rats in this group, small 
tumor nodules could be found in the medias- 
tinal cavity where the thymus lobes had been 
removed. I t  was difficult to determine 
whether these small tumor nodules developed 
from fragments of thymic lobes. Even though 
thymectomy was not considered entirely sat- 
isfactory in these animals, they were included 
in tabulation of data referring to thymecto- 
mized animals (Table IV) . 

Of 5 5  rats, 51 (93%) developed leukemia 
at  an average age of 4 months. In the litter- 
mate control group, 71 rats inoculated with 
the passage A virus, but not thymectomized, 
all died from leukemia a t  an average age of 
2.8 months (Table I V ) .  Among these ani- 
mals 6 had extensive myxomatous infiltration 
of the subcutaneous tissues and adjoining 
muscles, particularly around the neck, ster- 
num and abdomen. 

The forms of induced leukemia were stud- 
ied in all rats in this experiment. A few of 
the leukemic rats died without previous blood 
studies; in such cases study of the form of 
leukemia was limited to microscopic sections 
of tissues. In Table V only those animals 
are included in which morphology of pe- 
ripheral blood was studied; in practically 

TAWI,E I V. EXTt3c.t of Tt~yitir~ctoiny 011 Snsceptibility of Rats to 1,eiikeiiiogenic Action of 
Passage A Virus.* 

Thyniectomizrd I’:) ts ],it tcr-inate coiit rols 
Avg  ngt’ Avg age 

So. of So. I m i k .  inc. Icuk. tlrv. S o .  of S o .  1,euk. inc. leuk. dev. 
StbS rats iiioc. ctcv. leuk. ( LTO ) (1110) rats iiioc. dw. leuk. (%) (mo) 

__ ._.____- - 

2 ;i 24 96 4.2 50 40 100 2.8 
:)I 1 , I  .) - 90 3 . i  3L 31 100 2.8 

Totiil a:) 3 1  t 93 4 7 1  71  100 2.8 
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* Virus harvested froiii leukeniic rats, and inoculated i.y. into 1- to 3-days-old Sprague- 

t 2 Rats in this group died at 3% and 8 mo of age without signs of leukemia; 2 males are 
Ihwlep rats. Thymectoniy perfornied at age of 10 days. 

still apparently well at  12 mo of age. 
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TABLE V. Foriiis of l,cukemia Developing in Rats Iiioculated with Passage A Virus, then 

No. dev. Lyniplr. No. (lev. Myeloid No. dev. Stem-cell 

Esp group rats esaiii. leuk.“ iiic. (yo) lenk. inc. (%) 1euk.S inc. (%) 

Thymectomized. 

No. leuk. lymph. lcuk. xriyeloid leuk. stem-cell leuk. 

Tliymectoniized 48 21 43.7 7t  14.6 20 41.7 

Tit ter-nia t c 52 32 62 3 6 1 7  32 
rats 

c on t rols 

* In the thyiriertoinized group 1 rat devclopetl reticuluin-cell sareoiiia and 3 rats Hodgkin’s- 
like lesioiis in the spleen. 111 control group 4 rats had Hodgkin’s-like lesioiis in spleen and 
lyniph nodes. 

t One rat in this group developed wptliro-niyeloiii leukeinia. 
4 Foiir rats in thpnieetoniizd group, and 2 j i i  control group, had a shift toward tlie inyeloid 

f o m .  111 :iddi tioii, in  the tliyniectoniizcd group, 1 rat had zt Hodgkin’s-like lefiion. 

all instances, bone marrow and microscopic 
sections of spleens, livers and lymphoid tu- 
mors were also examined. 

The incidence of myeloid leukemia was 
higher in thymectomized rats (14.6%) than 
in control rats (6%). Moreover one of the 
thymectomized rats developed erythro-mye- 
loid leukemia, never before observed in our 
experiments on rats. 

I t  appears, therefore, that removal of thy- 
mus in rats had an influence on susceptibility 
to the leukemogenic action of the passage A 
virus which could be compared essentially to 
that previously observed in mice (6) .  How- 
ever, the influence of thymectomy was ap- 
parently less pronounced in rats; there was 
only a relatively slight delay in development 
of leukemia in rats of this group as compared 
with non-thymectomized controls. The in- 
crease in incidence of myeloid leukemia in 
thymectomized rats was appreciable, but less 
.striking than in mice. When C3H(f) mice 
injected with passage A virus were thymecto- 
mized, development of leukemia was either 
inhibited, or considerably delayed( 5,6) : fur- 
thermore, a substantial number developed 
myelogenous leukemia, a few developed chlo- 
roleukemia, and occasionally the erythroblas- 
tic form(6). 

Discussion. When the mouse leukemia vi- 
rus was first isolated from spontaneous leu- 
kemia( 1 ) ,  it appeared that this agent had a 
relatively narrow host range. Later a more 
potent virus strain was isolated from spon- 
taneous Ak mouse leukemia and passed se- 
rially through newborn C3H mice(2). The 
pathogenic potency of this strain, designated 

“passage A,” gradually increased ; when in- 
oculated in recent experiments into newborn 
mice of several strains, such as C3H, C57 
Brown/cd, BALB/c, Swiss (N.I.H.) and T, 
this virus induced a high incidence of leu- 
kemia after a relatively short latency in mice 
of all strains tested ( 7 ) .  

Passage A virus is also pathogenic for rats 
( 3 ) .  The results reported here indicate that 
the Ieukemogenic potency of passage A virus 
for rats increased after only one or 2 serial 
passages in this species; incidence of induced 
leukemia increased to almost loo%, and av- 
erage latency decreased to less than 3 months. 
The virus retained its pathogenic potency for 
the mouse, even though it was carried in 
rats. Thus after several rat-to-rat passages 
it induced a high incidence of leukemia when 
inoculated into newborn mice. 

The fact that a leukemic mouse virus can 
also induce leukemia in rats was first re- 
ported by Graffi and his co-workers(8) ; they 
observed that a leukemic mouse virus, iso- 
lated from a transplanted mouse tumor, was 
not only leukemogenic for mice(9), but also 
induced leukemia following inoculation into 
newborn rats(8,lO). Most of the rats used 
for inoculation were of the Wistar strain, 
Total incidence of induced leukemia was 
only 10% : however, in a few individual ex- 
periments up to 50% of the inoculated rats 
developed leukemia. After passage through 
rats, the virus retained its pathogenic po- 
tency for mice. Moloney, confirming and ex- 
tending Graffi’s observations, reported that 
a leukemic virus isolated from a transplanted 
mouse sarcoma was leukemogenic not only 
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for mice( 11) but also for newborn rats of 
either the Sprague-Dawley or Osborne-Men- 
del strains ( 1 2 ) .  

I t  is evident from results reported here 
that leukemic passage A virus can induce a 
variety of forms of leukemia and lymphomas 
in rats. Among the forms most frequently 
observed were lymphatic leukemia, stem-cell 
leukemia and myeloid leukemia : lymphosar- 
comas were observed very frequently in the 
leukemic rats: reticulum-cell sarcomas were 
less frequent, but occurred also. Tn a few 
leukemic rats Hodgkin’s-like lesions were ob- 
served in lymph nodes and spleens. There 
was a marked and rapidly progressing anemia 
in most of the leukemic animals. The devel- 
opment of extensive myxomatous swellings in 
the subcutaneous tissues of some of the leu- 
kemic rats and its possible relation to the 
inoculated leukemic virus require further 
study. 

Thymectomy of virus-injected rats delayed 
somewhat the development of leukemia, and 
increased the incidence of myeloid form: one 
rat in the thymectomized group developed 
erythro-myeloid leukemia. The influence of 
thymectomy on the susceptibility of rats to 
the leukemogenic action of passage A virus 
was therefore essentially similar to, but ap- 
parently less striking than, that previously 
observed in mice( 5 , 6 ) .  

Passage A virus can also induce a variety of 
forms of leukemia in its host of origin, i.e., in 
mice. During systematic experiments carried 
out recently in our laboratory it has become 
clear that passage A virus is not only able to 
induce lymphatic leukemia in mice, but that 
it can also induce stem-cell leukemia or myelo- 
genous leukemia( 7 ) .  and that under certain 
experimental conditions the same virus can 
induce in mice a variety of less frequently oc- 
curring forms, such as chloroleukemia, mono- 
cytic leukemia and occasionally even the 
erythroblastic form (6 ) .  In certain strains of 
mice, such as C3H, removal of thymus follow- 
ing inoculation of passage A virus was neces- 
sary for induction of the myeloid, instead of 
the lymphatic, form of leukemia. Tn other 
strains of mice, however, such as BALB/c, 
development of myeloid leukemia was also 
observed in non-thymectomized animals( 7 ) .  

It is now apparent that the leukemic virus 
employed in our studies is of a considerable 
and versatile leukemogenic potential; i t  can 
induce a spectrum of different forms of leuke- 
mia, and lymphomas in mice and rats. The 
form of induced disease depends to a consid- 
erable extent on the individual response of the 
infected host. The leukemic “passage virus,” 
employed in our experiments, is comparable 
perhaps to the “fixed virus” of rabies de- 
scribed by Pasteur, as contrasted with the 
“wild virus” encountered in animals develop- 
ing disease spontaneously. The virus isolated 
directly from spontaneous mouse leukemia is 
only occasionally potent; more often such a 
“wild virus,” as in the case of “street virus” 
in rabies, may be of relatively low potency. 
Exceptions, however, exist, and in some in- 
stances a potent leukemic virus can be isolated 
directly from naturally occurring disease, i.e., 
from “spontaneous” leukemia. Kirsten and 
his co-workers observed recently( 13) that a 
mouse leukemia virus isolated directly from 
spontaneous Ak mouse leukemia was suffi- 
ciently pathogenic to induce leukemia follow- 
ing inoculation into newborn Wistar rats, 
without prior serial mouse-to-mouse passage. 

Summary. 1. Passage A leukemic virus, 
initially isolated from spontaneous Ak mouse 
leukemia and passed serially through newborn 
mice, is pathogenic not only for mice, but also 
for Sprague-Dawley or Osborne-Mendel rats. 
2. The virus could be recovered from rats and 
passed serially in rats. After one or 2 pas- 
sages in this species, the incidence of leukemia 
induced in rats following inoculation of this 
virus increased to almost 100%, and the la- 
tency decreased to less than 3 months. 3 .  In  
rats the virus induced most frequently lym- 
phatic or stem-cell leukemia, in about 7% also 
the myeloid form. Lymphosarcomas, and less 
frequently reticulum-cell sarcomas or Hodg- 
kin’s-like lesions, were found in lymph nodes 
and spleens in some of the leukemic animals. 
4. After passage through rats, the virus in- 
duced an incidence of leukemia varying from 
87 to 9774, when inoculated into newborn 
mice. 5. Thymectomy of rats that had been 
inoculated with the virus, slightly delayed the 
development of leukemia; incidence of mye- 
loid leukemia was higher in the thymectomized 
rats; moreover, one rat in this group devel- 
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oped erythro-myeloid leukemia. 
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Neutralization of Specific Reagins in Monkeys Passively Sensitized by 
Cross-Reactive Allergy Sera. (28217) 

LAURENCE L. LAYTON, RAPHAEL PANZANI,* ELAINE YAMANAKA AND 
FRANK C. GREENE (Introduced by Floyd DeEds) 

Western Regional Research Laborutory,t Albany, Cal i f .  

I t  is well recognized clinically that indi- 
viduals with pollenosis due to grass often ex- 
hibit skin reactions when tested with pollens 
of related grasses. Patients with insect al- 
lergy usually are hypersensitive to several 
related species within a genus and, often to 
different genera within an order (1,2). Re- 
cently it was demonstrated (3,4) that sera 
from some individuals hypersensitive to the 
dust from castor bean pomace will passively 
sensitize the skin of monkeys to castor pollen 
and also to the pollen and seeds of other spe- 
cies and genera of the spurge (Euphorbia- 
ceae) family. 

In  the past i t  was extremely difficult to 
study the mechanisms of human allergic cross- 
sensitization and allergic cross-reactions be- 
cause it was thought to be necessary to utilize 
direct skin tests upon allergy patients or the 
Prausnitz-Kustner tests upon passively sen- 
sitized human volunteers( 5 ) .  The problem 
of testing for cross-reacting allergies in pas- 
sively sensitized human beings is also compli- 
cated by the phenomenon of “hyporesponsive- 
ness” described by Bowman and Walzer(6) 
and confirmed by others(7). These workers 

* 2 7 A Rue Edouard-Delanglade, Marseille, France. 
t A laboratory of Western Utilization Research 

and Development Division, Agri. Research Service, 
U.  S. Dept. Agri. 

have shown that, in human beings, wheals at  
passively sensitized sites produce an impair- 
ment in the subsequent responsiveness of such 
sites to restimulation. The hyporesponsive- 
ness a t  a previously reacted site usually in- 
volves a tissue factor and an antibody factor 
in variable degree. The tissue factor repre- 
sents a completely reversible change which 
diminishes rapidly and disappears within 4 
weeks. The immunological change supposedly 
represents injury by the wheal to all of the 
reagins a t  a passively sensitized site; it is non- 
specific and is not reversible. 

Because of the domestic and world-wide im- 
portance of the production and processing of 
castor beans and of the widespread occurrence 
of severe allergy to castor beans and castor 
bean pomace, the U. S. Department of Agri- 
culture encouraged additional research studies 
utilizing passively sensitized monkeys in an 
effort to elucidate the nature of allergic cross- 
reactions to castor bean pollen and pomace 
and to other plants of the spurge family. This 
project required our having access to a large 
population of castor-allergic individuals, and 
a population sufficiently large does not exist 
in the United States. 

Panzani has been treating patients allergic 
to the dust from castor oil factories in the 
city and environs of Marseille, France. His 
first case was described in 1951, and the num- 




