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Much has been written about the role of the lymphocyte in the
cellular r nse to fmm Thne pogression from lymhct
to has been we docmented by Metchin-koff,1 Maximow,
Downey,s Bloon,4 Kolouch," and RebuckLG. The factors sible
for initiation of this cellular response were studied extnsively by
Menkin.8 On the basis of his observations, he concuded that specific
cmical a were released in the inflammatory area, and one
of these, leukotaxine, was responsible for attracting leukocytes to the
site. He also presented evidence indicating the existence of a separate
leukocytosis promoting factor. On the other hand, Moon' concluded
that the production of leukocytosis was a nonspecific response to the
introduction of protein breakdown products into the drculation. He
also believed that the local events in inflam were due to the
presence of polyeptides. Polypeptides with 8 to I4 amino acids were
thought to produce icreased capifary permeability and leukocyte
migration, while those with 5 amino acids were said to provoke leuko-
cyte migration without icreasig capillary permeabilit. To date,
although neutrophil infiltratfon regularly represents an mportant
morphologic event in acute inflammation, no one has made a sys-
temtc study of the role of the neutrophil in the inflmmatory cycle.
Those who have studied inflammation have noted that neutrophils are
the first blood cels to appear in the inflsmmatory site, and their par-
ticipation in the body defense has been attributed to their role in the
inflammatory process. However, thus far only Rebuck has postulated
that the neutrphil is responsible for some of the subsequent morpho-
logic mechanisms of the inflammatory cycle. For example, he pre-
sented evidence which he interpreted to idicate that the transformation
of lymphocytes into mononuclear polyblasts and macrophages was a
function of their ingestion of polymorphonuclear leukocytic debris.
One of the most s ing features of the inflammatory cyde is the

regula sequn of morphologic events which characterize it. Regard-
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less of the nature of the irritant used to elidt inflmion the inital
event is acdvation of histogous wandeng cells whih apr i
abundance during the first hour flowing introduction of the irritant
Subsequently polymorphonudear leukocytes invade the area from the
peipheral blood andd te the inflammatory process in the early
hours. The exudation of ne is i followed in turn by infiltration
with small mononuclear cells ininishable from the circulating
lymphocytes. These cels first aear along the blood vessels and later
extend throughout the inflamed tissue. If serial studies are made of
the inflammatory process, the lymphocytes can be seen to become
transformed into polyblasts and . Subse-
quenty, fibroblasts begin to prolifete and macrophages seem to be
transformed into fibroblasts or rsting wdering s as the process
susides. Although the absolute time relationshps may vary with the
irritant used, the fundamental morphologic sequence remains con-
stant The constanc of the sequnce of events in the acute inflmma-
tory cycle maes it attactive to postulate that in some way eah event
is codoned and induced by the one preceding it. Menkin's 1 attempt
to explain the inflammatory cycle on the basis of relative resistance of
the cll tpes to low pH, although providig a possible explanation of
the sequential predominance of neutrphils, lymphocytes and macro-
phages dI the different stage of inflmmion, does not account
for the sequentiala of these cells in the exudate.
ITe availabiity of a patient with cyclic neutropenia who at times

possesse no crculating neutrophils and at other times had an adequate
supply of these cells provided a unique oportunity to study the
validity of our hypothesis, that each morphologic event conditions and
effects the subsequent inflammatory proce. This patient, observed
over a period of ii years, suffered from a disease featured by regular
fluctuations in the number of circulating neutrophils at 21 day inter-
vals. During e episodes of neutropenia the cirulating neutrophils
fel to imperceptible levels for several days and then returned to nearly
normal values. It was also established in our study of this e that
during the period of neutropenia, neutrophils and their precursors were
absent from the blood forming tissues as well as the peripheral blood.

In tial studies the patient received intradermal injections of
typhoid-paratyphoid vacne, Piromen0$ and streptokinase-streptodor-
nase in order that the effect of neutropenia on the development of
delayed type hypersensitivity might be investigated. These stimuli
were given once when the peripheral blood was devoid of neutrophils

* Piro is a o avaible polysacharide eotin dived fom cultrs
of Pseudomoxas wgioss and generously supplied for our sudies by Dr. Harry Fevold
of the Baxter
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NEUTROPEIL IN INFlLMMATION

and when difertial ot revealed per cent
The devoped erema and indation after the administr-
tion of eh of th antigens, and there was no gross difference i the
appearnce of the cutaneous lesions which developed during the tw
periods. However, puich biopsy ens ured from the inflam-
matory sites 24 hours after the intduction of typhoid
antigen revealed a remarkable diference i the infmm ry llularity
of the exudate in the two s Wh the ptient was in ne-
tropenic state, ion of the secon showed t issue
with only minimal perivascuar round cell infiltration. Exmination of
the specimen taken when the patient had adequate numbers of neu-
trophils revealed edematous conmective tissue with a profuse cluar
exudate. The difference in the inflammatory process during the ne-
tropenic and neutrphilic phases of the cycle is lustrated in Figures
i and 2.
The interesting observaion suggesting the profound effect of neu-

tropenia on the inflammatory cyle i this patient led to attpts to
study ss lly the early phases of the inflammatory response m
cyclic neutropenia. C STUDY

.

I
~~Method

A simple atraumatic ental method for ivestigating the m-
flammatory cycle in man has beendd RebT Thefm
is prepared by the applicaton of an antiseptic. Then an are approxi-
mately o.5 an. square is denuded of its cornified thelium by scrap
ing with a sterile scalpeL Care must be taken not to cause bleeding by
sraping too deeply. A drop of antigen is placed on the denuded area
which is covered by a ch lly clean and sterile cover slip. A s
cardboard square is taped tightly over the cover slip to fix it in posi-
tion. The inflammatory cells migrate onto the under surface of the
cover slip and may be sampled at any time by its removal Tne cover
slips are replaced at frequent itervals. The eudate is fixed by quickly
drying the cover slip specmens m air, and staining isa
with Romanowsky polychrome stains. An excellent demonstration of
the progress of celular migration and metamorphoses occurring in the
inflammatory cycle may be obtained i this way.

This method was employed in the study of the patient with cyclc
neutropenia. Two sites were prepared on her forearm so that 2 different
antigens could be used. A drop of strePtokinase-streptodornase (SK-
SD) containing Ioo units per cc. was applied to one site (the patient
was known to be sensitive to this antigen), and a drop of I: ,ooo old
tuberculin (O.T.) to which she was not sensitive was applied to the
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other. The cver lipwere relaced every 2 hours for the first I6
hours and at4 hour Imtervals t ter for 28 to 32 hours At the

of the first trial the white bloodcl count was S,ooo per mmn,
and the differtial co t led 4 per cent Iym Ytes 3S per
cent mo , io per cent ospis, I per cent baoph and no
nre pess.us
The response at the SK-SD sulated site consi of a fewlarge

mononuclear cells, probably hiso n macroages, which aeared
first 814 hours, r a numerical peak at 12 hours and remained
unti 20 hours. After 20 hours no ell e found. The response at
the site stimulated with old tubercuin was similar excpt even fewer
cls were present on the cover slip. At the end of the study the
perip white blood cel count was 5,200 with a differential count
of 17 per cent mmonctes, S8 per cent lymphoyteS, 24 per cent eosno-
pils, and fewer than i per cent neutrophils. Another trial was run as
a check on these results 3 weeks later when the white blood cel count
was 3,500 with a differential count of -I per cent neutophils, 69 per
cent Iymphocytes;, 23 per cent monocYtes and II per cent eosinophlls.
This time again only a fewmononulear clls were found and these
only at the 12 hour point following the application of SK-SD. The
other slides were c pte blank Folowing the appliation of the
O.T., the 6, 8 and Io hour sam showed a fe IymhYte, and
the 12 hour speamn had a few large monon r cells.
The control tests were run when the patient had a white blood cel

count of 3,9oo wth a differential count of 38 per cent neutroPhls, 46
per cent lymphoytes, 6 per cent monocytes, 9 per cent eosinophils and
I per cent basophils. The SK-SD stimIated lesion showed n r l
migration begnning at 2 hours and reaing a pealk at 4 hours. At
this time lymphocytes were just beginning to migrate onto the cover
slip while at 6 hours an extensive migration had taken place, and small
lymphocytes constituted the predoinat cel type observed. At the
Io hour stage large mononuclear cells predominated and fewer neu-
trphils and lymphocytes were seen. Anexve infl of neutrophils
and smallymh s appeared agaiin the 12 hour sample. These
were gualy replaced by large mononudear cells which again pre-
dominated in the 20 hour specimen. In the 24, 28 and 32 hour speci-
mens fibroblasts were preseit on the cover slip. The lesion to which
old tubeulin had been applied showed an identical reaction for the
first I0 hours. Here, however, there was no secondary influx of neu-
trophils and small lymphocytes at 12 hours. Lare hematogenous
mononuclear cells remained the predominant elements til they were
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replacd by fibroblasts in sam taken during the later hours. These
observations are imlustrated in Figures 3 and 4. Here the inflammatory
exudate whih appeared during the neutric phase is ontrasted
with the inflammatory eudate occurring during the neutrophilic phase
of the cycle.

Discussw
This experiment demostrates a marked suppression of ular

migration at the n atory site in our patient during her neutro-
penic phase. The observation is compatible with tlhe bypothesis that a
lymphocytic exudation is dependent upon pim ry changes m-
duced by an earlier polymorph n leukocytic exudation. Lym-
phocytes, therefore, do not appear unless a pomorphonur
leukocytic pase has taken place previously. The possibility that an
anthlogistic agent present in the patient's circuation coincdental
with the neutropenia might account for this seemed re-
mote since studies of adrenal function revealed normal ACTH concen-
tation, normal I7-hydo osteroid values and normal ACT1H
response test both when the patient's blood ontaied ample neu-
itrphils and when it had none. Although the circulating blood contained
appi ately IO per cent eosinophils during all 3 experiments, eosino-
phils were not found at the inflammatory site in significant numbers
at any time. Monocytosis occurring during the neutrenic phase led
to speculation as to whether or not the monocyte might assume the
defensive function of the neutrophil. Our observations suggest that
monocytes do not migate into the field in the early phase of the in-
flammatory cycle as in the case of neutrophs, but rather infitrate at
a later time, as suggested by Rebuck.6 During one trial in the neu-
tropenic stage there was a rich infiltration of monocytes at I2 hours.
However, during other trials only a few monocytes were found on the
cover slips. This may have been due to variation in the intensity of the
stimulus at the inflamm tory site.

Finally, numeros studies of the inflammatory cycle were carried
out in anidenticalnner inormal persons and in a group of patients
with disases not accompanied by neutropenia. In these instances the
inflammatory process was featured by the same sequence of events as
observed during the neurhlic phase in the patient with cyclic neu-
tropenia. We were forced to condlude that the availability of circulat-
ing neutrophils had a profound influence on the early events in the
inflammatory cycle and that in their absence a markedly diminished
lymphocytic mvasion occurred. This, in turn, accounted for the dearth
of hematogous round cells and macrophages note in the later stages
of the inflammatory cycle.
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ExERNENTmL STUDY
In an attempt to further evaluate the role of the neutrophil in the

inflammatory response, studies were carried out upon experimental
animals. An experiment was planned to investigate the time relation-
ship of the cellular events in exprimetal inflmmion, to study lym-
phocyte infilttion in normal animals and in those with neutropenia,
and to determine, in addition, the effect of the local introduction of
inflammatory neutrphils or aqueous homogenates of neutrophils upon
the inflammatory response.

Methods
Method I. The inflammatory cycle was studied in rabbits, utilizing

the method of Kolouch.5 In this procedure egg wite labeled with
carbon particles was used as an irritant. Multiple injections of the
egg white were made into the subcutaneous tissue of the back, and
serial surgical biops specmens of the connective tissue were obtained
2, 4, 8, 12, i6, 20 and 24 hours after introduction of the antigen. The
connective tissue obtained by biopsy was spread in a single cell layer
on a cle glass slide, fixed by rapid drying in air, and stained by the
Wright-Giemsa method of Downey. By using this tehniue, all phases
of the inflammatory cycle may be studied and the participating cells
readily identified.
Method 2. For this portion of the study neutropenia was induced in

rabbits by a single intravenous administration of 1.2 mg. per kg. of
nitrogen mustard (N2). To insure an adequate supply of lympho-
cytes, the lymphoid tissue of the itestine, liver and spleen was pro-
tected from the effects of nitrogen mustard by clamping the ceaaxis
and the superior and inferior mesenteric arteries just prior to and for
5 minutes after the administration of EIN. This method takes advan-
tage of the fact that HN2 iS qukly hydroIyzed or fiXed in the tissues
following injection and is distributed by the circulation for only a very
short period of time (less than 5 minutes).11 By tis means neutropenia
became manifest 72 hours after the treatment and continued for 24
to 36 hours. In contradistinction, the lymphocyte count remained at
normal or near normal levels throughout We chose for experimental
study only rabbits with an absolute lymphocyte count greater than
2,000 per mm." and with fewer than 2 per cent neutrophils. In some
animals sham operation was performed by opening the abdomen and
dlamping the arteries; nitrogen mustard was not introduced. These, as
well as normal unoperated and untreated animals, were used as con-
trols.
Method 3. White blood cells were obtained by the intraperitoneal
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introduction of Ioo cc. of brain-heart infusion broth containing 5 per
cent glucose into two 3-pound rabbits. Sixteen hours later 200 CC. of
normal saline solution was administered intrapeitoneay into each
animal. One hour later this fluid was removed with a i5 gauge needle
and centrifuged at I,ooo r.p.m. for I5 miutes. The cells obtained
were pooled and resuspended in 8 cc. of a io per cent solution of egg
white i nomal saline. The white blood cell count in the final prepara-
tion was 70,000 per mm.3 with 85 per oent nkeutrophils and i5 per cent
lymphocytes. Examination m a wet chamber indicated that approxi-
mately 40 per cent of the cells were motile. Four cubic ctimeters of
this suspension was thoroughly homogenated in a Virtis homogenizr
in order to destroy all of the cells; the r i 4 cc. was used as an
mijection source of living cells.

In this experiment 3 groPs of rabbits were utlized. Group A: Three
rabbits with HEN2 induced neutropenia received egg white alone at 8
subcutaneous sites, and 3 sham-operated control rabbits were similarly
treated with egg white alone at 8 subcutan sites. Group B: Two
nimals with neutropenia and 2 sham-operated contrd rabbits were

mijected with white cel homogenate and egg white. Group C: Two
animals with neutropenia and 2 sham-operated conr rabbits wre
given viable white blood cells and egg white. In addition 4 unoperated
control rabbits were similarly teatedL Since no differences were ob-
served between these rabbits and the sham-operated controls, this
group wM not be further considered.

In each instance the inoculum marked with carbon partidles was
introduced into 8 sites in the subcutaneous tissues. Biops specim
were taken at 2, 4, 8,12, I6, 20 and 24 hours.

Resuls
It will be seen in Table I that in these experiments the absence of

neutrophils from the cirulation (group A) interfered not only with
the infiltration of neutrophils in the inflammatory sites, as would be
expcted, but also resulted in a marked delay in filtrti of lympho-
cytes as well. For example, in the control m-operated rabbits
without neutropenia in group A, lymphocytes were present in the in-
flmmatory exudate 4 hours after injection of egg white and constituted
the dominnt inflammatory cel at 8 and 12 hours. To the contrary,
in the rabbits with neutropenia, mobilization of the histogenous
macrophas proceeded as in the controls, but neither neutrophils nor
lymphocytes were present at the inflammatory site during the first 12
hours. Approximately I6 hours after the admiistration of the antigen
in the aninals with neutropenia, bmphocytes appared in the inflam-
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matory exudat and became the predominant cel type. Except for the
absence of neutrophils, the subsequent biopy spemens were similar
to those in the normal animal (Figs. 5 to I3). The rabbits in group B
which received the homogenate of white blood cells showed inflamma-
tory responses similar to those observed in animals with neutropenia
which had recved injections of egg white alone. The lymphocytic
xudation was again markedly delayed in its appeance as compared
to the controls. One difference between the rabbits in group B and
those in group A was noted. The inflammatory process appeared to be
more severe in the control rabbits of group B than was the case in
those of group A. It seemed dear from these observations that a
homogenate of leukocytes administered to rabbits with neutropenia
did not result in a restoration of the early lymphocytic infiltration
regularly observed in the controls. The results of this study are mus-
trated in Figures 14 to 20.
The control rabbits and those with neutropenia in group C received

egg white combined with viable inflammatory leukocyte. The results
of this study were in iking contrast to those of the previous groups.
Within 4 hours after the admintation of aniffgen-leukocyte mixture
into the subcutaneous fissue of rabbits with neutropenia, exudation of
lymphocytes was present, and at the 8 and 12 hour stage (Figs. 21
to 24) lymphocytes and hematogenous polyblasts dominated the in-
flammatory exudate. In the group C control rabbits an inflammatory
cycle silar to that observed in the control animals of groups A and
B was observed. These results demonstrated that intact, viable, poly-
morphonuclear leukocytes at the site of inm ion were followed
by the early infiltration of lymphocytes and the early appearance of
hematogenous polyblasts and macrphages.

Another interesting observation made i the course of this study
bears mention. As will be seen in Table I, an absence of local edema
characterizd the inflammory process in the animals with neutro-
penia who received egg white alone or egg white combined with
white cell homogenate. In contradistinction, the inflamed connective

* GrouP A: Sham-operated normal control rabbits and rabbits with neufrom
which recei surcutawus injctions of egg white only.

t Group B: Sham-operated normal control rAbbits and rbbits with
whih rLeceived subcueous mjec of egg white ps hognts of exudate
leukocyes

? GrouP C: Sham-operted normal control rabbits and rabbits with newtropenia
which received injection of eg white plus viable exudate lukocytes.

I Experimetal nbbits: Neutopenia but not lymphpi pIrodced by the ion
of EN2; protecto against the la was effected by damping vessels supling itestine,
mesnterkilymph node andSDI
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tissue of the control rabbits with normal numbers of circulating
neutrophils and the rabbits with neutro ia who had received intact
leukocytes was markedly edematous even within the first few hours.

Di;scussiow
These observations appear to demonstrate that the absence of

neutrophils from the circulating blood results in a dramatc inhibition
of the early stages of the acute inflammatory cycle in both man and
experimental animals. Not only is there a deficit in the exudation
of neutrophils, as would be expected since these cells are absent from
the drculting blood, but the lymphocyte (sa mononuclear cell)
infiltration which in the normal animal is well under way 4 hours
after the administration of the inflammation provoking irritant is
also significantly delayed. Indeed, in some instances lymphocytes
do not appear at all at the inflammatory site in the absence of circu-
Wing neutrophils. This results in a local deficit of hematogenous
macrophages in the early hours of acute inflammation. The latter
cells appear to be derived from the lymphocytes or small mononudears
by a process of differentiation which begins almost as soon as these
cells have gained access to the connective tissue spaces. The studies
carried out in the rabbit indicate that homogenates of exudate poly-
morphonudear leukocyte introduced along with the antigenic irri-
tant are provocative of a more intensive inflammatory response in
norial rabbits than occurs after injection of foreign antigenic irritant
alone. On the other hand, this does not provoke the early appernce
of lymphocytes (small mononuclears) in the inflammatory exudate.
To the contrary, the administration of viable exudate leukocytes,
mostly intact polymorphonuclear neutphils, with the antigenic irri-
tant, results in the prompt appearance of exudate lymphocytes which
proceed rapidly in their maturation toward hematogenous macro-
phages. It would thus appear from these studies that whatever is
contributed to the acute inflammatory cycle by the exudative poly-
morphonuclear leukocyte and results in the subsequent early appear-
ance of lymphocytes and hematogenous macrophages requires viable
polymorphonuclear leukocytes and not just leukocytic debris.
The key question rean; namely, how does the neutrophil in the

early stages of inflmmation attrac lymphocyte into the loose con-
nective tissue? The neutrohil itself might conceivably produce a
specific substance or act on the connective tissue to induce production
of substances chemotactic to lymphocytes. It would seem from our
studies that the latter hypothesis fits better with the observations. For
exMJple, approximtely i6 hours after administration of the antigen
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to the rabbits, lympys accumulated at the inflammatory site even'
in the animals with neutropenia Perhaps in tsta the
histogenous machag accmulating at the site of injection of the
iritant c an alteration in the tissue, resulting in a rlease of
products necessary for the attraction of lymphocytes. However, the
histogenous macrophas seem to produce these tissue changes at a
slower rate thn is the case when the early inflmmaton is doinated
by pymorphonu r leukocytes.
The of edema in the early stages of infiammaio leads one

to co ider the reltionship of cllular infiltration to the llary
permeability in inflammation. Most authors8" consider altered capil-
Lary ermeabiity as the initial feature of inflamio Although no
data are presented here which conclusively contradict his obrvation,
these rts seem to suggest that the sequence begins with the
attraction of acdvely motile neutrophils to the site of irritation. Since
little edema is present at the time of the earLiest infiltration by these
cells, it seems possible that the initial cells, at least, gain access to the
injured site through apilaries that are relatively intact. It is proposed
that these cels then act on the connective tissue, possibly through an
enzymatic mechanism, to produce subsanes whichapar
permeability. It could well be that an alteration in the llary
tegrity which would permit the occurrence of local edema might be the
m im by which the lymphocytes (less actively mobile than the
polymorphonuclear leukocytes) gain access to the inflammatory area
and participate in the defense reactionL Te sudden simultaneous
appearance of both edema of the connetive tissue and lympwocyte
exudation in the rabbits with neutropenia I6 hours after the introduc-
tion of antigen (Table I) lends support to tis hypothesis.

SuMsMY

I. In anextensivestudy of inlammation ina patient with cyclic
neutropenia and in rabbits with expermentally induced neutropenia
we have shown that the absence of neutrophils from the drculation
profotmdly alters the early events of the inflammatory cycle.

2. The early neutropil inifitraon does not occur since none of
these cells are present in the peripheal blood.

3. Even when a normal number of lymphocytes are present in the
circulation, the early lymphocytic infiltration and development of
hematogenous macrophages from them either is markedly delayed or
fails to occur entirely when the inflammatory process takes place in
the absence of circulating neutrophEis.

4. The development of local edema of the connective tssues which,
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in the normal inflmmatory cye, is tempolly reted to infiltration
with ym ts, fails to tae place when neutrophils are absent from
the ciculationL

5. The observations are iterpreted as evidence that the sequence
and time rlationship of events in acte inflam ion nmal man
and animals is af in part at least, of the drculting neutophils.
They also support the hypothesis that each step in the morphologic
sequence in infl on is dependent upon the preceding evet.
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eoin stain X 8S.
Fm 3. S ng of the iexuate at 12 hous, oai by Rebis

cove ip t uwh the p had nomal numbrs of circulating
wtropli_showing the abmxlanA u nd m ri Cl exuiitn
Wrigts and G stains X io.

Fm 4. sa iof the y te at 12 hous, ained by Rebuck's
cov slip iqu, wb ils wre absent fr n the patients ciu-
tic,sowing my a few -m 'ar cels Wrtbs nd Giesa stains X iSo.
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PAGE AND GOOD

Connective tissue biopsy specmens, showing inflammation induced in normal
rabbits by introduction of egg white.

FIG. 5. nflammation at 2 hours, showing intensive neutrophil invasion. Wright's
and Giemsa stains. X ISO.

FIG. 6. Inflammation at 8 hours, showing lymphocyte to be the predominant cell
type. Wright's and Giemsa stains. X i;o.

FIG. 7. Inflammation at I2 hours, showing neutrophils, lymphocytes and macro-
phages. Wright's and Giemsa stains. X 150.

FIG.8. Inflammation at i6 hours, showing intensive infiltration of lymphocytes
and macrophages, accompanied by many degenerating neutrophils. Wright's
and Giemsa stains. X 150.
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PAGE AND GOOD

Biopsy specimens of connective tissue with inflammation induced by egg white
in rabbits with neutropenia.

FiS 9. Normal connective tissue prior to introduction of irritant. Wright's and
Giemsa stainS. X 8o.

FIG. IO. Inflammation at 2 hours, showing mobiization of histogenous macro-
phae. Note absence of neutrophils. Wright's and Gemsa stains. X I50.

FIG. ii. Inflammation at 8 hours, showing histogenous macrophages. Note ab-
sence of both neutrophil and lymphocyte exudation. Wright's and Giemsa
stains. X 150.

Fic. 12. Inflammation at 12 hours, showing istogenous macrophages. Note con-
tinued absence of neutrophils and lymphocytes from the inflammatory exudate.
Wright's and Giemsa stains. X 150.

FiG. 13. Inflammation at I6 hours, showing earliest infiltration by lymphocytes.
Neutrophils remain absent. Wright's and Giemsa stains. X I50.
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PAGE AND GOOD

Biopsy specimens of connective tissue. demonstrating inflammation induced by
homogenated leukocytes in normal rabbits.

FIG. 14. Infammation at 4 hours, showing neutrophil and lymphocyte infiltration.
Wright's and Giemsa stains. X 85.

FIG. IS. Inflammation at I2 hours, showing neutrophils. lymphocytes and hema-
togenous polyblasts and macrophages. Wright's and Giemsa stains. X 85.

FIG. I6. Inflammation at I6 hours, showing extensive infiltration of neutrophils.
lymphocytes and hematogenous polyblasts and macrophages. Wright's and
Giemsa stains. X 8,.
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PAGE AND GOOD

Biopsy specimens of connective tissue, demonstrating inflammation induced by
homogenated leukcytes in rabWts with neutropenia.
FIG. I 7. Inflammation at 4 hours, showing histogenous macrophages. Note absence

of neutrophils and lymphocytes. Wright's and Giemsa stains. X 150.

FIG. i8. Inflammation at 12 hours. Note continued absence of neutrophils and
lyi3phocytes. Wright's and Giemsa stains. X 150.

FIG. I9. Inflammation at I6 hours, showing infiltrate of ymphocytes. Note that
neutrophils are still absent. Wright's and Giemsa stains. X 150.

FIG. 20. High power view of cells in Figure 19, showing hematogenous mononu-
clear cells. Wright's and Giemsa stains. X 8oo.
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PAGE AND GOOD

Biopsy specimens of connective tissue. demonstrating inflammation induced by
viable leukocytes in rabbit with neutropenia.

FIG. 21. Inflammation at 4 hours, showing histogenous macrophages and a few
lymphocytes. Wright's and Giemsa stains. X 150.

FIG. 22. Inflammation at 8 hours, showing intensive lymphocyte infiltration. Note
an occasional neutrophil is present. Wright's and Giemsa stains. X 150.

FIG. 23. Infammation at I2 hours, showing lymphocytes and hematogenous poly-
blasts and macrophages. Wright's and Giemsa stains. X ISO.

FIG. 24. High power view of cells in Figure 23, showing phagocytosis of debris by
hematogenous macrophages. Wright's and Giemsa stains. X 8oo.

668 Vol. _;4, No. 4



NEUTROP IN NFLACNATION

21 22

24

669Jsdy-Aug- I95j8

23


