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T HE EOSINOPHIL has a remarkably frequent, if not constant, association with 
the breakdown of protein. In t,he antigen-antibody reaction there is an 

accumulation of protein end products, some with far-reaching physiologic and 
pathologic potential.ll 2 Injections of polypeptides derived from parasitic 
worms, particularly Ascaris, can produce anaphylactoid reactions and eosino- 
philia in experimental animals, effects probably unrelated to the antigen-anti- 
body reaction as they can be produced upon single injection. Attempts to iso- 
late substances which can evoke experimental eosinophilia have usually yielded 
mixtures of unidentified polypeptides, polysaccharides, or their catabolic prod- 
ucts, a.mong which histamine is repeatedly mentioned.3-9 

In two previous studies93 lo water soluble polypeptides and polysaccharides 
derived from Ascaris were injected into the peritoneal cavity of guinea pigs. 
Readily absorbed, these materials appeared to excite little local tissue reaction 
but did produce interesting changes in remote tissues and organs which were 
regarded as part of the later phase of eosinophil activity. Insoluble Ascaris 
derivatives have excited local reactions,4 and, to facilitate study of the earlier 
phases of eosinophil activity, insoluble Ascaris materials were prepared and in- 
jected into the subcutaneous tissues of the guinea pig. The ensuing histologic 
changes and their probable relationship to the function of the eosinophil are 
presented here. 

MATERIALS, ANIMBLS, AND METHODS 

Ascaris Extra&-Washed Ascaris lumbricoides var. suum, obtained from 
slaughtered hogs, were pulped in a tissue blender in an equal volume of 10 per 
cent t,richloracetic acid, the resulting fluid quickly settling to a pink sediment 
with white supernatant. Polysaccharide was extracted from the supernatant 
as described elsewhere,” while the sediment was washed in water, adjusted to 
pH 7.2, passed through ethanols and ether, and finally dried at room tempera- 
ture. This was a gray-green granular material which when wet resembled the 
grumous contents of an epidermoid cyst. Both polysaccharide and protein rich 
material were sterilized by heatin, 0 to 56O C. for 20 minutes on 3 successive 

From the Department of Pathology, Baylor University College of Medicine, Houston. Texas. 
Supported by U. S. Public Health Service, National Institutes of Health Grant No. 2261. 
Received for publication June 13, 1961. 

501 



days; c4heck cultur(ls in thioglycollate broth WCPC stcrilc at 72 hours incubation. 
These materials, stored at, -20° C., were used within 3- w-ccks of preparation. 

LtnimnZ.s.-Baby guinea pigs wcrc separated I’rom the mother at 7 da?-s 
and tests wcrc started before t,hey were -L weeks old: all weighed less than 200 
grams. The diet was a standard pellet chow supplemented by fresh vegetables 
thrice weekly. Materials were inserted into the subcutaneous tissues through 
small wounds in the skin of the back, two implants being made in each animal, 
one scaled with collodion and thcx other left uncovered. This latter was induced 
at int,ervals to exude fluid by gently squeezing the tissues; smears were made 
of the exudate using a trchnique similar to that of K~louch.‘~ The method of 
Rebuck and his co-workcrs,l” in which coverglasses arc placed over the wound 
and removed at intervals, was unsuccessful because of loss, breakage, and spoil- 
age of the specimens by the animals. Blood samples were taken from a freshly 
nicked ear and animals were killed by exposure to chloroform vapor, autopsied 
at once, and appropriate specimens were taken for histologic and hematologic 
study. 

Methods.-St,andard techniques were used for eosinophil and total leuko- 
cyte counts. Smears were made on slides, blood being spread by a corerglass 
pulled sideways, so combining the advantage of more uniform distribution of 
cells in the coverglas methodI with the ease of staining slides. Stains used for 
blood smears were Wright and Giemsa, and for tissues were hematoxylin-eosin, 
trichrome, and Giemsa. 

Because of the ma.ny inherent errors in counting blood cells (even by prac- 
ticed technique), direct and indirect counts of eosinophils frequently failed to 
agree, but the difference was seldom greater than +20 per cent. All eosinophil 
counts in the tables are expressed to the nearest ten cells per cubic millimeter, 
a degree of significance adequate for this study. In assessing other leukocyte 
changes, all white cells were computed in absolute numbers from total count 
and smear ratios; no comparisons were made on percentages alone. These data 
proved to be voluminous and, as they added little to this presentation, they are 
not reported here. Ilistologically there was little difference between sealed and 
open lesions. To avoid repetitive and possibly confusing detail, the lesions have 
not been described individually. Instead, a collective assessment of lesions in 
chronological sequence is given. 

PROCEDURE 

Experiment l.- 

Each of 15 guinea pigs received two subcutaneous implantations of Ascaris 
polysaccharide (0.25 mg.), one wound being sealed and the other left un- 
covered. In the ensuing 72 hours, samples of peripheral blood and exudate 
from the uncovered wound were taken at intervals. The animals were killed 
at 1, 2, 3, 6, 9, 12, 15, 24, 48, and 72 hours and autopsied. Control peripheral 
blood studies were made on guinea pigs subjected to incision without im- 
plantation. 
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Blood changes: Nine animals showed a mild increase in neutrophils which 
appeared 2 hours after implantation, reached a peak of 10,000 to 12,000 leuko- 
cytes per cubic millimeter at about 12 hours, and subsided to normal levels at 
24 hours. There was a simultaneous fall in lymphocytes to low normal values, 
with a return to initial levels at 24 hours. With the exception of animals killed 
before 3 hours, all showed a distinct eosinophilia (Table I) maximal at 12 or 
24 hours and subsiding at 48 hours. Monocytes showed no consistent trend and 
no change in basophils was noted. Control studies were unremarkable. 

TABLE I. EOSINIIPHIL LEVELS IN NOR~XAL UP;SF,XSIT~ZED GUIP;EA PINS GIVEN SYBCIJTANEOUS 
I&WLANTS OF ASCARIS POLYSACCHARIDK, EXPRESSEC AS CELIS PER CUBIC MILLWETER OF BLOOD 

HOURS 

INITIAL 112131 6 1 12 1 24 / 36 1 48 / 72 
1 250 240 - - - - - - - 
2 90 180 - - _ - - - - - 
3 230 - 590 - - - - - - - 
4 170 - 270 - - - _- - - 
5 110 270 520 1,830 - - - - - - 
6 120 100 290 720 - - - - - 
7 30 - - 180 500 - - - - - 
8 390 - - 420 490 - - - - - 

1: 120 180 - - - - - - 400 890 1,120 780 - - - - - - - - 
11 60 - 220 - 1,100 1,600 2,200 - - - 
12 220 - 250 500 610 720 780 - - - 
13 170 - - - 960 - 1,910 1,200 - - 
14 210 - - 600 - 420 350 - 270 - 
15 130 - - 250 - 450 270 - 260 180 

Control 190 60 - 180 0 70 110 - 200 180 
Control 120 - 60 - 80 150 210 - 120 160 

Legend: The symbol-indicates that no count was made. 

Exudates: Early smears contained only cellular debris and a few red cells 
but at 3 hours became more cellular with granulocytes and monocytes prominent. 
In succeeding smears, granulocytes increased steadily in numbers with a left 
nuclear shift, while monocytes became less conspicuous and later disappeared. 
Rosinophils were scanty and no basophils, lymphocytes, or plasma cells were 
seen; occasional histiocytes appeared in late smears. Smears of exudate taken 
a.t 24 hours yielded little cellular material and were discarded. 

Skin lesions: Sealed and open lesions differed little, and all sections included 
a small epidermal wound extending into the upper dermis. In the earliest 
lesions, this wound contained red blood cells, fibrin, and a few leukocytes but 
neither polysaccharide nor any significant open spaces were found. At 3 hours, 
hyperemia of local capillaries and leukocytic margination with emigration were 
observed, the cells being neutrophils and monocytes. In later sections the 
neutrophilic infiltration increased steadily up to 24 hours after which it became 
noticeably less dense. Eosinophils were not prominent, lymphocytes were in- 
frequent, and no mast cells or plasma cells were encountered. After 24 hours, 
histiocytes appeared with increasing frequency and, later still, fibroblasts and 
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early fibrosis were seen. In summary, implanted material disappeared rapidl) 
and mild infiltration by neutrophils occurred with the institution of a natural 
healing process. 

Experiment 2.- 

Each of 18 guinea pigs received two subcutaneous implantations of insoluble 
Ascaris protein (25 mg.) , one wound being sealed and the other left uncovered. 
Samples of peripheral blood and wound exudate were taken as before and the 
a.nimals were killed and autcvpsied at the same intervals. 

Blood changes: Fifteen animals showed a transient neutrophilia with mild 
depression of lymphocytes as in the first experiments, peaks and normal values 
being recorded at similar times. All but 2 animals showed increased cosinophils 
(Table II), 8 animals registerin g alsnormal levels; initial values were regained 
at 24 to 48 hours. Monocytcs were inconsistent and no changes in basophils 
were noted. 

TABLE II. EOSIN~~HIL LEVELS OF NOEWAL UKSESSITIZEI, GUINEA PIGS GIVEN SUBCUTAXEOUS 
IMPLANTATIONS OF ASCARIS PROTEIP;, EXPRESSED AS CELLS PER CUBIC MILLIAIETER OF BLOOD 

ITOl:RS 

INITIAL 1 I 2 I3 I 6 I 9 I 12 I 24 I 48 I 72 
1 10 
2 10 
3 120 
4 80 
5 130 
6 0 

ii 
390 
370 

1: 
210 
170 

11 400 
12 230 
13 260 
14 80 
15 0 
16 170 
17 50 
18 80 

400 310 
380 560 

50 60 
100 190 
300 210 
220 "20 

- 
- 200 
- 420 

- 

- - 

- - 
240 - 
790 - 
330 - 
510 SiO 
480 800 
450 280 

- 240 
360 
490 

- 390 
- 280 
- 120 
- 180 

li0 370 
290 510 

- - 

- - - - 

- - - 

.~ 
580 1 - 
660 - - 
- 210 - 
- 130 - 
- 320 110 
- 300 310 
- 240 70 
- - 320 
- - 470 

- 

- - 

- 

- 
110 - 
190 - 

Legend: The symbol - indticates that no count was made. 

Exudates: Smears became cellular at about 3 hours, monocytes and neutro- 
phils being the most frequent leukocytes although lymphocytes were also seen. 
Some lymphocytes contained basophilic cytoplasmic granules whereas others 
had a diffuse cptoplasmic basophilia reminiscent of plasma cells. A few mono- 
cytes also contained granular cytoplasmic inclusions. As the granulocytic 
reaction increased, monocytes and lymphocytes became less conspicuous; with 
few exceptions eo’sinophils were not seen before 6 hours and were seldom 
prominent in the smears. At 24 hours, nearly all cells were neutrophils although 
occasional histiocytes, sometimes with cytoplasmic inclusions, began to appear 
at this time. No basophils were seen. 

S&n lesions: Sealed and open lesions again showed little difference, and 
each section included a small epidermal wound extending into the upper dermis. 
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In all sections this wound contained red cells, fibrin, and easily recognized 
fragments of Ascaris protein, including ova. Little cellular reaction was de- 
tected before 3 hours, when, in the tissue adjacent to the wound, dilated 
capillaries were noted with margination and emigration of mature neutrophils, 
monocytes, and rare eosinophils. At 6 hours, the tissue was loosely infiltrated 
by leukocytes, mostly neutrophils, and the protein implant invested by a thin 
rim of similar cells. Later, when the layer of investing leukocytes was much 
thicker, the implant now bore an irregular and scalloped outline (Fig. 1). At 
the same time many of the neutrophils contained dark cytoplasmic granules 

Fig. l.-Ascaris protein implant invested by layers of phagocytic leukocytes and showing 
an irregular scalloped outline. Cells closest to the implant are mostly neutrophils. Eosinophils 
are most frequent in the outer edge of this layer and in the loose connective tissue behind. This 
is from a 12-hour lesion in an unsensitized guinea pig (Exper. 2). (Hematoxylin and eosin, 
X 720; reduced 3/1.) 

while others were frankly degenerate, frequently associated with large mono- 
nuclear phagocytes. Eosinophils began to appear prominent at 12 hours and, 
while a few lay close to the protein, most were found behind the neutrophils 
and in advance of the loose accumulation of histiocytes that appeared at about 
24 hours. There was no sign of vascular emigration of histiocytes; instead 
there were many examples of local histiocyt.e formation in the tissues deep to 
the wound. Here many capillaries and small arterioles had thickened walls com- 
posed of layers of mononuclear cells extending outward, forming a collar. Some 
outer cells were only tenuously attached to the vascular proliferation, whereas 
many identical cells lay free in the perivascular tissue. These were indis- 
tinguishable from tissue histiocytes (Fig. 2). As active emigration of neutrophil 



Fig. 2.-A, proliferation of capillary wall with formation of hystiocytic elements in 48-hour 
Ies~on in unsensitized guinea pig (Exper. 2). (Hematoxylin and eosin, X 900 : reduced :R.) 

B, Proliferation of arteriolar wall and extension of reaction into perivascular tissues form- 
ing a collar of mononuclear cells. When lying free in the tissues. these are indistinguishable 
from tissue histiocytes. A few eosinophils lie in the perineural lymphatios. This is from a 72- 
hour lesion in a sensitized guinea pig (Exper. 3). (Hematoxylin and eosin, X 250 ; reduced $$.) 
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leukocytes slackened pace at about 36 hours, the area of cellular infiltration 
gradually became more circumscribed and now a familiar pattern emerged. A 
central area contained Ascaris protein remnants and large numbers of neutro- 
phi1 granulocytes, metamyelocytes, and even myelocytes, many being degenerate 
and frankly necrotic. This central zone was surrounded by a wide band of 
histiocytes, some more central cells actively phagocytosing adjacent cellular 
debris: occasional bi-nucleate forms were seen. Eosinophils were sprinkled 
throughout the lesion, often close to the histiocytes but no phagocytosis of 
eosinophils was observed. Eosinophils were also seen in the outer loose con- 
nective tissue, frequently lying within dilated lymphatics of the dermal papillae 
or in the deep perineural lymphatics (Fig. 3). No mast cells were seen. In 
summary, this lesion showed moderate neutrophil infiltration and partial de- 
struction of the foreign protein with necrosis of the neutrophils; there was 
accumulation of eosinophils and a well-marked histiocytic response with the 
eventual formation of a circumscribed foreign body granuloma. 

REFORE 
SENSI- 

TIZATION 

1 140 
2 80 
3 200 
4 290 
5 30 
6 80 

lx 
140 
160 

9 260 
10 180 
11 100 
12 220 
13 120 
14 150 

2 
80 
10 

17 120 
18 180 

TABLE III. EOSINOPHIL LEVELS IN SENSITIZED GUINEA PIGS FOLLOWING A SECOND 
SUBCUTANEOUS IMPLANTATION OF ASCAMS PP,OTEIP\‘, EXPRESSED AS CELLS 

PER CUBIC MII,I,IXIETER 0~ lii.ooD 

BEFORE 

I I 
CHAL- HOURS DAYS 

LEPI'GE 1 I 2 1 3 1 6 1 12 I 24 / 48 I 72 6 
180 210 120 300 - - - - - 

70 480 450 310 - - - - - - 
110 120 120 240 - - - - - 
160 - - 300 490 - - - - I 
120 - - 40 210 - - - - - 

90 - - 110 70 - - - - - 
120 - - 210 330 400 - - - - 

80 - - 60 280 320 - - - - 
190 - - 290 400 410 - - - - 
100 180 140 290 500 390 200 - - - 
90 280 300 300 320 290 390 - - 

100 - - - 520 570 410 
100 - 450 420 420 - 330 31)o 1 1 

80 - - - 330 - 410 360 - - 
1;; I z 1 180 240 400 510 180 160 120 220 240 190 - - 

20 - - - 190 220 440 300 120 170 
100 - - 330 450 510 660 190 170 190 

Legend: The symbol-indicates that no count wits made. 

Experiment 3.- 

Each of 18 guinea pigs received two subcutaneous implantations of in- 
soluble Ascaris protein (25 mg.), both wounds being sealed. Six weeks later 
this operation was repeated and this t,ime one wound was sealed and the other 
left uncovered. After the first implantation, no blood or exudate studies were 
undertaken, but after the second implantation, samples of peripheral blood and 
exudate were taken as before. The animals were killed at 3, 6, 12, 24, 48, and 
72 hours and, also, a,t 6 days, and were autopsied. 

Blood changes: After primary implantations no regular blood observations 
were made, but after the second implantation, an increase in neutrophils and 



Fig. 3.-A, Accumulation of eosinophil leukocytes within dilated lymphatic channels in -18- 
hour lesion in unsensitized guinea gig (ICxper. 2 ). There is now little or no emigration of 
leukocytes from the adjacent blood vessel. (Hematoxylin and eosin, X 980 ; reduced 3/i.) 

B, Accumulation of eosinophil leukocytes in dilated perineural lymphatics in a, 48-hour 
lesion in sensitized guinea pig (Exper. 3). (Giemsa, X 540: reduced 3/f.) 
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(EJ 
Fig. 4,-A, Fully developed granulomatous lesion at 6 days in sensitized guinea 1: 

rper. 3). (Hematoxylin and eosin, X 25 ; reduced 3/f. ) 
B, Detail of Fig. 4 showing giant cells. (Hematoxylin and eosin, X 980 ; reduced $+.) 

pig. 



E:xudates: In this cxpcrimcnt tlir course of cytologic events was almost 
identical to that of Experiment 2. A well-marked nuclear shift in neutrophils 
and some prominence of cosinophils wvcrc noted at 6 hours; mono&es, large 
and small lymphocytes, basophilic lymphocytes, and histiocytes were observed 
as before; no basophils were seen. 

S/&z lesions: Histologically. the lesion derclopcd as in Experiment 2 with 
only minor differences. The histiocytic response was perhaps more rapid and 
a zone of epithelioid cells with occasional giant cells (Fig. 4, A and B) and 
peripheral fibrosis developed. Eosinophils were again scattered widely through- 
out the lesion and were observed within lymphatics (Fig. 3, B). No mast cells 
were seen. 

DISCUSSION 

Following implantation of Ascaris materials, the blood of most animals 
showed a rapid, transient neutrophilia and simultaneous fall in lymphocytes, 
init,ial levels being regainrd by 24 hours. Absent from control animals, these 
changes may be regarded as a response to t,hc irritant substances, perhaps in 
the nature of a stress phenomenon as described by Whitby and Britton.‘” 
Eosinophils responded readily to polysaccharide but less promptly to protein 
implants. Though more potent in producing blood eosinophilia, the poly- 
sa.ccharide was less effective in producing tissue changes, t,his perhaps being 
related to its greater solubility. This solubility probably also accounts for the 
rapid disappearance of the material from the implantation site, either by ab- 
sorption or exudation, and explains the poor cellular reaction in the tissues as 
the polpsaccharidc could be removed with minimal extravascular leukocytic 
activity. Under these circumstances, healing would be rapid and uneventful. 
On the other hand, the sluggish, more uncertain blood eosinophilia after the 
protein implant may reflect the slower release of chemotact,ic or eosinotactic 
substance, this implant,ed material necessitating preliminary breakdown by 
readily available biochemically potent elements-leukocytes. Hence the marked 
tissue infiltration by neutrophils w&h eosinophils following behind as disinte- 
gration of the protein progressed. In the study of these early events one can 
at,tempt to reconstruct the sequence of cell movements, and, in the light of 
accrued experimental knowledge, discuss cellular functions and the purpose of 
this reaction. 

The Neutrophil Leukocyte.-After protein implantation, neutrophils, 
readily available from the body reserves,‘” increase in the blood stream, and, in 
the area of injury, sequestrate and become marginat,ed in the dilated capillaries, 
as happens where endothelial cells are damaged,16, I7 and thence pass into thr 
tissues. In sections of the reaction at 3 hours, extravascular neutrophils, usually 
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mature segmented forms, lie along tissue planes in the direction of the implant; 
in more severe or prolonged reactions deeper tissue planes and vessels are also 
involved. The cells eventually reach the protein which is invested and sub- 
jected to enzymatic and pha,gocytic attack, the edges of the implant soon bc- 
coming scalloped and “moth-eaten.” At 6 hours or later, early degenerative 
and necrotic changes appear in the neutrophils, and phagocytosis of nuclear 
remnants and granules by monocytes and histiocytes becomes increasingly evi- 
dent. With the stimulus of these necroses the neutrophilic infiltration intensifies 
and less mature forms, including bands, metamyelocytes, and myelocytes, 
stream from the dilated vessels around the lesion. The implant is more deeply 
invaded and ova penetrated a.nd disrupted while, with dark granules and 
vacuolated cytoplasm, neutrophils continue to degenerate and die. As the 
reaction subsides, about 36 hours or later, neutrophil emigration from blood 
vessels diminishes and ceases, these cells now being largely confined to the 
central inflammatory zone; histiocytic phagocytosis is very active there. Few 
neutrophils are seen outwith this area and are only infrequently encountered in 
outer tissue spaces or lymph channels. 

The Eosinophil Leukocyte.-Slower to respond than neutrophils, eosinophils 
increase in the blood stream and pass into the tissues in the area of injury, 
moving toward the protein. Initially few in numbers, eosinophils slowly 
accumulate and are prominent in the later stages, when they are scattered 
throughout the area though more abundant in the outer part of the central 
zone. As emigration subsides they are, unlike the neutrophil, still seen in out- 
lying areas, frequently within dilated tissue spaces or lymphatics. Sometimes 
eosinophils and histiocytes lie side by side and, occasionally, such a histiocyte, 
like others not associated with eosinophils, may contain irregular red cyto- 
plasmic inclusions. Frequently observed,l” particularly in hyperergic inflam- 
matory states, this has been taken as evidence of histiocytic phagocytosis of the 
eosinophil.‘g The infrequency and variability of these findings and the morpho- 
logic characteristics tend to cast doubt upon this, although electron microscope 
studies, such as Welsh and Gee? used for mast cell granules, might be more 
definite. However interpreted, these were uncommon findings and the progres- 
sion of eosinophils into the subcutaneous lymphatics would seem the normal 
sequel, perhaps with eventual re-entry into the blood stream. 

The Monocyte.-No regular response of monocytes was observed in the 
blood stream but in sections, these were perhaps the earliest cells to emigrate 
from the vessels and to appear in smears of the wound exudate. These early 
arrivals soon engaged in phagocytic activity, acquiring cytoplasmic inclusions 
but, as the neutrophil infiltration increased, became less evident and apparently 

played little part in subsequent events. 

The Histiocyte.-This designation is applied to a cell with round or 
slightly oval nucleus with diffuse fine chromatin and prominent nucleolus. The 
cytoplasm is abundant with an irregular outline and frequent protrusions, 



sometimes long and filamcntous like a fibroblast. Of a pale cosinophilic color, 
the cytoplasm frequently contained cytoplasmic illcIusions~coars(t ant1 fink, 
acidophilic and basophilie. 

These appeared late in the reaction, most w~nmonl~- in tllc arca uncIcrIyin~ 
the zone of protein and ncutrophils. No emigration of these ~11s from blood 
vessels was ever seen; instead they were formed locally by the proliferation of 
capillaries, these structures being known to retain much of their primitive 
multipotency, including phagocytosis and the formation of reticulocndothelial 
cells.17, Is. 21 First a,ccumulatin g in a loose arrangcrnent, the histiocytes late1 
formed a compact zone of cells around the disintegratin% protein, some of the 
more centrally placed cells being phagocytic and occasionally formed giant 
cells. The deposition of a few st,rands of fibrous tissue around the peripheq 
of the histioeyte layer completed the formation of the foreign body granuloma. 

In unsensitized animals, tissnc reactions similar to these have previously 
been produced by extracts of Ascaris and by live intact ova,+, 22 but thcsc did 
not appear for 14 days or more, this delay being held as evidence of an im- 
munologic mechanism. In other Asearis hvpcrsicnsitivity studies, Speirs and 
DreisbachZ3 regarded some early eosinophilic responses as nonspecific. Ill 

contrast, the lesions studied hcrc developed rapidly and the close similarity of 
the changes observed in both sensitized and unsensitized animals would seem to 
discount any significant immunologic influence. This property of being able 
to bring about changes firmly associated with immunologic mechanisms, such 
as anaphylactoid shock, cosinophilia, and granulomatous lesions, appears to 
reside in most derivatives of Ascaris tissue, including polysaccharide, polppep- 
tides, and glucolipidsC and, as we have seen, insoluble protein. Thus, it seems 
likely that in some or all of thcsc materials lie the primary toxic factor or factors 
which initiate t,hc pathologic events following antigen-antibody interaction. 
There are present in these lesions, changes associated with increased histamine, 
such as capillary proliferation and phagocytosis17; there are basophilic lympho- 
cytes, which Tompkins’” regards as cvidencc of sublethal nuclear damage, and 
the degeneration and necrosis of great numbers of neutrophil leukocytes, all of 
which suggest the local accumulation o-f cytotoxic substances. Also present is 
the eosinophil, a robust cell which can phagocytosc such toxic material as hista- 
mine-rich mast cell granu1eP and can transport anaphylactogenic material in 
experimental animals.7 It is seen within this unfavorable environment where 
it penetrates almost to the center of the lesion, persists in the tissue with little 
evidence of degenerative change, and emerges, apparently undamaged, to enter 
the lymph channels draining the arca. These observations lend strong support 
to the concept of eosinophil function as an agent, absorbing, neutralizing, re- 
moving, or otherwise dealing with toxic substances perhaps lethal to other ~11s. 

SUMMARY 

The reaction in the blood and subcutaneous tissues of the guinea pig to 
implanted Ascaris polysaccharide and Ascaris protein has been studied. 
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Soluble polysaccharide produced a brisk eosinophilia of the blood with 
minimal response in the tissues. The insoluble protein produced erratic minimal 
changes in the blood eosinophils but stimulated a well-marked tissue reaction 
of the foreign body granuloma type in which eosinophils were prominent. 

The observed sequence of histologic events yields valuable clues to the 
parts played by the individual cell types and to the essential nature and purpose 
of the tissue reaction. 

The true nature of eosinophil function and its pathologic significance are 
tentatively discussed. 
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