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T 0WO DECADI)S AGO. Wacehstein 1 called attention to an increase in

L jalkaline Alosphalase (AP) activity of human neutrophilic leukocytes dur-
ing bac(terial iojef.tions. Enz'me activity within individual cells as well as the

S" IknulmWr of c•lis with detectablle enzvne were markedly increased. an observa-
• tion conifirned bIv others.'; Infeetion-induced rise in AP activity was described

in neutrophiles of the marrow, peripheral blood. and exudatesi and was more
pironouned in adidt cells when compared to band forms.'-" The increase in AP
correlated roughly in magnitude and timing with the severity of leukocytosis.'5
althouthl AP has been reporfed to remain elevated temporarily after leukocyto-
sis subsidedl-

A rise in eieutrophile AlP activity in many "'stress- related situations led
Valentine and his associates to investigate the possible influence of the pitui-
tarv-adrenal axis on this phenomenon.'." It was shown that glucocorticoids or
ACTIT (in the j(presence of a functioning adrenal cortex) could stimulate in
vivo a rise in neutrophile AP'"" after an initial lag. A rapid change in the
WBC, with upinephrine-induced leukocytosis or bacterial endotoxia-induced
leukopwjia, was shown by Trubowitz et al.1 1 to be associated, respectively,
with a Apid rise or fall in AP.

littll/ is known concerning the relationship of a specific etiology, of infection
to aecbmpan'ingj patterls of neutrophile AP response. During viral illn, s, no
rise inhAP was (detected in some instanve'sl-'2 while iau otLis a rise appecared to
equal- that observed during bacterial infection. 7 During our extensive investiga-
tions of vaccine efficacy it became possible to study prospectiv;e!v y ,;erial
collections the patterns of AP response ii. normal vo'lunteers exposed to infec-
tious microorganisms. Data wert, obtained durilug tularemia aid Q fever, nei-
ther of which is associated with prominent leukocvtosis, and during sandflv
fever, a mild viral illness with a characteristic leukopenia. Artificial hyper-
thennia anid endotoxiii-inciuce(i fever were also studied to compare the re-
sponses qf' neutrophile AP d(lring the stress of these infections to the stress of
fever o'ittont concomitant infection.
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MATERIALS AND METHODS

All volunteers were normal young adult males who ranged ir age from 19 to 26 years.

They were in excellent health as evidenced by repeatedly rionral physical and laboratory
examinations. Exposures to Paaturella tularensis or Cox'lla burnetii were accomplished by
aerosol; the sandfly fever virus was transmitted by the intravenous injection of 1 ml. ef

infectious serum. Only subjects who had not been vaccinated against the infecting organism
were included in this report.

In other investigations, purified lipopolysaccharide bacterial endotoxin was administered
intravenously 3 days in succession in increasing doses of 25, 50, and 100 Rg., respeLtively.
Artificial hyperthermia was induced in still other subjects by raising the temperature
and humidity of an environmental chamber so as to induce a gradual increase in rectal
temperature over an 18-hour period to 102.5 F. and to maintain that level for an additional
6 hours, a pattern which mimicked the first day of fever in typical cases of tularemia.

Methods. Throughout the period of hospitalization of each group, blood films were
prepared on microscopic slides at the time of control and postexposure blood counts.
Unless otherwise noted, all specimens were obtained at 8 a.m. All sides were air dried
and stored without fixation at room temperature to pennit all material from a single
patient to be stained simultaneously along with known negative and positive controls.
The histochemnical method of Wilshaw and Malonev13 was used for visualizing the AP,
which was then quantitatedi1 b~v assigning a rating of 0 to 4+ to each of 100 neutrophiles
counted consecutivel for a possible total "AP index" of 0 to 400. Routine differential
percentages were obtained by counting 100 cells and the total WBC was detennined
by Coulter Counter.

Data obtained on postexposure days of each study were compared to at least 3 pre-

exposure control values from the same subjects by t-test to establish an estimate of pro'-

ability, p.

RESULTS
Studies in Tularemia

Following aerosol exposure to P. tularensis, the incubation period generally

varied from 3 to 5 days and was followed by fever, headache, malaise, and

anorexia. The institution of streptomycin therapy at that time reversed the

disease process before the development of pulmonary findings. In a number of

subjects ondv mild symptoms and low-grade fever developed. In Table 1 are

listed values for the total leukocyte, adult and band neutrophile counts, AP
index, and the fever hours (hours per degree of rectal temperature above 100

F.) for 23 subjects with typical early tularemia and for 8 men with only mild
illness. These latter were differentiated clinically from the typical group by a

failure of their rectal temperatures to exceed 102.5 F. at any time and by a
failure of their total fever i'dexes to reach 60.

The WBC in tularemia rarely exceeded 10,000/mmi., but coincident with

developing illness there did occur a statistically significant rise above control
counts of the total WBC, as well as both the percentage and absolute number
of adult PMN leukocvtes. Band cells also increased significantly and there
developt'd a gradually progressive rise in the AP index. This pattern, though
less pronounce•,. was also evident in those subjects with mild illness (see Table
I ).

In an vffort to characterize more exactly the timing of leukocvte AP changes
with respect to the period of illness itself, the above data were regroUtlpd to
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Table I.-All erationas its Neulrophik' AP During Tularema (Wont.)
Coantrol flay I Day 2 flay 3 Ilay, 1 lDay D ay 4; Day 7 Dlay S Itay 9 3)ay 10

l'a'v.r. hrm. .lagrev 11 0 12.4 26.3 :04.6 I. 5.S 5.~ 3.4 31.2 11.3

$. F. 11. 22 0.34 0. 63 0.35 11.45 o.42 0.42 0.44 0I.31- 01.41 0.41;
1a. .01 .0011 .015

Adult nalt rop~hlla-
(thaausaando 3.6ol 3.51.0 61.0. 6ltI 5.55 4.66 31.76 4.51 31.7 - 3 1,43 4(011

$1 . .I .2S .69 .31 .46; .32 .30 ..122 .19 .21
pý.0011 .10001 M111 .(I1 .111

Htand neult roiphila,.
fthova'aaasld .01; .0 K,1 .311 .21 .43 .73 .::9 .610 15 .12

S. F. o2 .05 031: .12 .10 .10 .Is I .1 .114 '115

A Pa i ndex 1, 5 27j 361.2 63.4 44.S 29.6 46.S 661.7 1(9.S 63.!l :37.7
.. 1. 4.2 6.1 .2 13.5 11.4 S1. .2 111.7 21.1 29. 4 17.4

Iml o 11 ., .0011 .1)()2

Mild Group
Fever., h rý. ak~gia. 1 41 4.0 14.5 14.0 11.2 :.1 0.4 II II (

Wily (thousand,)l 6.77 7.00 9.02 7.56 7.29 7.42 6. 92 6.016 6.47, 7.34 7.04)
S. F. '.1 1.35 1.81 1.016 .194 1.1S .74; .70; AS4 .74 .57

Ad~ult nntatrophile-
(thoausiand,) :1.2 1 3.56 6.10 4.94 4.27 4.14 3.44 2.95 3.17 31.69 3.54

S. 1'. .41 .87 1.61 1.02 1.17 .s7 .62 178 .."1 .59 .39

Iland neutrotahileq
(thouands)iaa~ .114 .14 .10 .14 .90 .47 .35 .04 .(15 .14 .15

S.E. .012 .10 .06 .09 .15 .27. .11 .02 .04 .084 .06
.02

A P Index ~ 13. 19.9 27 .0 219.2 29.7 4?.5 301.0 42.7 4S.2 791.2 36.0
S.E, 3.5 5. 13.3 6.4 !).X 21.4 Q-4 15.1 23.2 319.1 11.6

p<K .05
The nverage Z:SE. %ahaauaa faar the total WIIC, adult and baand neutrophiles. ard AP index are

coampaaredl with the febrile~ respaonse in 2:4 subjects with typaical tularemia anal S with milda tularemia.
S igaaificant atiffe'rtna'es fram coat,a,t al * any paaatextlalalre (Jay are extartoxea a,. taaaabjlity. pa.

align the~ day of maximal fever (rathe r than the day of exposure) of the
sub jects with typical illness. The onset of typical induced tularemia was associ-
ated with at gradual inreranse ill the AP index, which reached a level signifi-
cantlv above control the day prior to maximum fever (Fig. 1). Then, despite
thera;py and promp~t (ajj3ijc;ljrecovery, the AP index slowly mounted further to
reach its peak 5 days after the height'of illness.5

Studies ins Sand fl' Fcere
Sy'mptoms of sandtlv fever began abruptly ill 7 of 8 men on the second daya

following exposure. k-ver, headachea. malaise. and anorexial increasead in at
typical fashion to nmaximnum intensity the following day and then subsided
rapidly. As showvn in Figure 2. the ch~aracteristic leukocy'te changes of sandfly
fever were observed in this group: leukopenia and neutroptania with the ap-
lwimranlcae of man%, hand forms. Bands became numerous during the developing
neutropenia. diminished. and theni reappeared again several dayas latear (luring
the return of the mieutrophile count to normal. Alkaline phosp~hatase activit%
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Fig. l.-Neutrophile AP response in typical tularemia. Average values of 23 sub-
jects are shown, replotted from Table I to align the day of maximum fever. Signifi-
cant elevations of the AP index are plotted as the mean ± S.E. in comparison to
similar values of the control days represented by the horizontal shaded band. The
total WBC is subdivided into adult (bottom area) and band (central black area'
nentrophile portions, with the remainder (tipper area) including all other leukocvtes.

rose abruptly on the day of initial symptoms and leukopenia, but then sub-
sided rapidly. it did not rise during the second period of band cell prominence.
Althuugh no symptoms developed in the eighth man inoculated with the
sandfly virus, he showed patterns of change in his white cell count and AP
activity identical to those of the symptomatic group.

Studies in Q Ferer
Following exposure to an aerosol of C. hurnctii, a group of 6 normal subjects

remained as.rmptomratic and afebrile throughout an inculbation period of
more than one week. On the ninth postexplsure day illness began in a typical
fashion with mnit.oting fever, headache, malaise, and anorexia (Fig. 3). These
manifestations of illness were rapidly reversed by tetracycline therapy.

Although Q fever was not asscxiated with prominent leuko•ytosis. and max-
imum elevations of the WBC during tht period of illness did not excted

I I I I I
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Fig. 3&-Neutropitikl A? resonuef to artifical hyperthutula. This was induced
as described in the test by changing the heat and hunuditv of an environmental
chamber during the times between the vertical lines on das 0. Average values for
8 men are showna.

WBC obtained at the height of fever after the initial administration of endo-
toxin was elevated, wvith an increased number of adult neutrophikes and many
band forms. In support of the findings of Trubowitz et al.11 the AP indlex was
found to be below control values at that timne, despite the presence of leuko-
cytosis. By the following morning. however, neutrophilia was observed to
persist amid there had developed a sharp rise in the AP Index. With the admin-
istration of entdotoxin in increased ant-unats on each of the next 2 days, the
absolute adult neutrophile and band couants did not remain as high as when
measured at the height of fever following the initial &os. In contuaost. the
elevated AP index continued to rise. reaching It% moaximumn value 2 dw.%- after
the final dose of enclotoxin.

Studies in Artifrikkl 14,perthermie

Lxukotcvtosik with a shift to the left i% widely- rs'vgnlned as an ati-timpasay.
Ing feature of hyPerthermia produced arttifcially by a high ambient tempera.
ture. Leukocvtosis uas observed (Fig. 5) when fever was induced in a group
of 8menin a mannedellgeto mlmk-thtepattevrno r rduuing the onset
dav of acute tularemla. Control values at 8 p.m.. when sultjects entere the-
environmental chamber. were similar to other control values obtained at 8 in
There then occured ant intrease In adult iwutfophiles and hand forms during
1"ertr conitol counts werm reestablIAhe within 12 hours aftet subjects left the
hot envimronmen.
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Despite this leukocyttosis andI thi. utcompanying envlrauniental strews AP
actiit showed no detectable, changes. Because tlhs inding was not expected.
additional blood Sbus colleictd throughout the entire study, were stained on 3
separate ocivasions. and showed a consistent failure of AP to increase during or
after fewe.

Several different patterns were observd in the sequential responses of neu-
trophile AP after challenge by a variety of infectious microorganismns 4A eti-
ologies of fever. Our inability to explain these patterns readily on the basis of
current theories is lndlcatve of the continuing la-A of insight concerning the
exact function of ilk. 4nzyme and the mechanism of its induction within
keukocyte%. 1U, alkAline phosphatases of bacteria have- been studied exten-
sivedv; in contravit. investigations concerning changes durn-lg infection of these
enzymes mi vAnou% tissues of animal hosts art- few.Y'-1 and serve to illustrate
the ceunpiezit of the priOalem. An wederstanding of the basic mechanisms
which might bring about 16e variety of cluanges obsersed in the presept study
would appear to require- knowledge ouneerning c-ofactor requiremients of the-
emnzme. contentrations of s4pecitic substrates, a number of physiologic or i.ii.
" Ioa influenvrts. rell age. faWors which control the mobilization and nmnewl
of neutmophiles, as well as an appreciation of the geneti potential for AP
induiction in cells of differing type and species

In hypophosphatasia. a genetlic deic-aentc of tissa AP. the enzynne is vlackng
in ne-utrophiles And c-annot~ bx- activated by glutvocortic-oids t' or ATI'News
trolihiles of m-veral %pevkes lac this enzye.'I Base-d sejmn evideuce' of signifiv
c-ant ilncreas-s of neutrophile- AP in sul*e-rts witis maonglim and weutrophltl
AP dtk-prmici in ctrtain tyPr% a# chrnici granuloesytiv leula-imia. Alter and
avuxsoates'" %tigg-Orde that A shoirt aecruc-enthriceuntmome of the. human might

gvw a pei-W keeewb fair kukukuiste AP.
Valentine. Tanaka. andl Fre-de-rckt" rc t-iweal as lalen that tine- ýtnd/or

MJgan *iUM Wern- importandt c-fW% ac-w ofAlk. : MW phu shat.~es inen vArkmos

tissue- seumre-%. 16.-% elenwstrsAted that 0=1 NI el in pruertede agpauae AP lor'
sir ra-stom AP .wihi itan store nautmphlles and blewkee it' hfivaliatn" IM

4llee-llmaa-teuaaae-at. ladg"sUfn WA% inelfc-tic lin Coieii~iiue"
~ismrrl phyeitlnma l~wheenic-al. sir horawnsel haMes a4ppear to lide-WW

tph-AV .eatasity. %'Atvi-a4 A" al%*I frutd ht inc-tase wdraltopik-e AP
in rabbits duaring~ ftwsalin hAMAb or leentAn,- in staWOWa shawL rutah. bhevrt
latssa % ith Al-% Ate ratssit t dmla k% ui hot~ss lie Ine anry. k-AUM-ctc' AV
mli% itv t,. madelstats-1%s e-hated and f6lls to adu ,lum o14nhw A Fea peind of "errAl

s-ran re-gvuams Ai mw" anleau A-et ahaiesr-atn to nesirs' amea-aea
wAith WIncarel" IrW'tal-t AP. A pren*M* O visen the- P~perlIea UiK: Aft"r

epluephrne.dnlsliraaln ws a-enuua~ellasin'u-.aednettophdll AP.44 it
hiss neot " driels's-muae if 1th ris eAs .&- mueakd dovah b%, rVaiav bwmn.
*labouao lutr dea tmoLsu.o ewsitdure wbl~tse.
store WWl

Vaktamww sAM Awwuitrs* 10 putsntiLkAt that awutephale %P %%&,. W"A"ee is
.a tawsl 4i %i.n.tes ~th ets ,nw in k-4mnesr AV *-A%
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observed after tilk adminisration (of ACTII., cortimsoic. or cortisol Sich an
ACTII rt-psnw- rvilulw- t%-l 0 on-nei of Irnnwtkming adirnovortitval taaY
and appeared ito be notdiated throughi gluc'ovotlc'id m'tirm bml not Iw
DiX:A." Copon S, cor astiarlie acid.Y' This oltuwn.ition ww% substantialted
mort- reccurtlv in cultured I lela cclls trrated with a largr variet of stromidsY'
In hwnaw. giiten ACTII. 40 units every 8 hours for 3 day%. Ot&- rise in Wnew
trophik' AP progressed gradually to a peak 3 ito 4 times% eyater than control." *
Costi"o. its a dome of WI-70 mg. adminisered orally throuighoutt an khintic'al
xtlwelue. prudutid onks a twosfold rise'" after an initial lag with a prompt
return to ucontrol valuvs when steroid~s wen- dim-tootinued. Plentwrt" gobrrvvcd
that large' dose' of vorotivru or itl erivativim in'iihited ne-utropohi!'ý pP, wht-re-
as msmall doses% were %timulatory. A transteint I.sll in uIvkocste. AP !,.%.s ulo et',
fet'orted after intravenous iii tetwinst of prenIsoloern."

In subjects with tularemniae Q Itstr. and ejalotenuin fe'ser. the gre'atest elva.
tion of neutruptiuik' AP was, deLamted tontil usaseral dAv% after maximal fever modc

illness. This delaye-d pe-a secined similair to that ripm~ed af ter %urger-' in
which the maxima~l riw in swutrophil. AP did not uoccur until '72 hIwmri post'
opetrativ cl. awl the pe-a, t,,nfirmed an earlier re'puwt2 of a per-iist jug AP
e~levationmlafter infec-tim-telatted neutrupthilia had substided. 11w timing ti the-

ewak rim- in neutrolbilt' AV. a% observed in tularminia and Q fever. see'inre!
kmncopatible with A rpnsve' due m"-e to adrenal stimuilattion P6anu and
urinary steroid respoonses were tar-asured during 'hw tudies relooted hereiss3-
Ito ea" of thewe inifctionu, urinarv IT7OIIC t'sretion mm- with devviloping
%Ymptonxs and fe-ver to a maxi&mum1111 .appreuiianaelv double countrl % alwe %a ahiti
toccurred in% vetnvidencr %with the peak& of fcserA.- W'ith the oitustitmtoti-,f cl
dile antibiotic therampy. thwI l.01IKS e'xtcret-ti tvWsistentk returned: ito base
lint- cotrol levels within otew day. although fetvr took seseriol dAv' to disAp'
lww tompk*teb. D~uring~ the fever of tlwee, anutr infretiosms the. 8 a~m. PUMMn
174)IK3S 'emcetratltwins did twit dilter tramn toottro1%. htmetetr. the, usual di.
urnualki tnwosa and evening fall in plasmau cortisol failed to ctxvur3' Thus. t11w
adrenal repnsev in these hrA.. pmomisth,-tre-atil infecllcti dki not wtinr to

uchscthe mavoituds' or dut -atie of vortkid u vuexcs mpwesd eieperinewnalhv
to %timulah-Itiohuan Iriksoc've' AP.

MA' rmpbaaiordi Isw V7Ahiw v4 at." thw. demowawtrAtim oft wAnrxkI
medi"At Wacn'wm in w*i.cel AP .ttlslty dM not loviarvc u ovoxiteiws of othet
imots ant rmntd igmss Whih might bntAte, A lindlar rispon. The relistitve
%mall increAse on adrnal aailsh .and its earlv kmosantuhsn it thew Wt, Min win
Pa~r Isudine esidrwv against adren Wtkutaal' medeaitin , the "le .J land
:wuhuup~i nifmve in k'eakicsi AP sdalith Aere olenv'et Thes alo not&-,A the
lWM"'~~ t11W MnavW ineluctin *&% M~AWe to some 01hol IAt'tn aseUkla
%ith liafriieuw- p"r w. Saa~a dhmitntasen, IuasaI "qna the tanint ci se''usiil
C600,a' WeIMAd P00abla owal dWmaj 0 wetturn% sih a' thawe 40&did Iwtamn. in

wiadatheLa~ et n sphmie klaasl~t fmwtre patnasto appea .4. It
in~lmw~ea

tpumew reI"a Sea tw shgbth *vam. &a~ the ne'swie eulumerm ulmiotf hWn-
"tita __ The u LM 94 amw eh'ata& WIm'~W inuweasinhil. AlV surfte cor aft"
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the stress and leukocvtosis of artificial hyperthermia is further evidence that
the measured increase of adrenocortical activity was inadequate to induct
activation of neutrophile AP. Hlowever, other interpretations may also be pos-
sible. llyperthermia induced by a high environmental temperature is av-
companied consistently by respiratory alkalosis. In addition to an elevated
serum pll. we observed a fall in serum inorganic phosphorus and magnesium,
and an acutely negative magnesium balanee.2" These elements are both impor-
tant for bacterial AP induction..2 7 Perhaps the changes in these ions, alone or in
combination, or a change in some other key trace metal ion, such as zinc.
might have inhibited any rise in neutrophih, AP anticipated during stress of
the degree observed.

in (ontrast to the (,mnsistent elevations of neutrophilh AP reported during
pyngenic bacterial infection, results obtained during viral illness have var-
ied.0.7 . 2 lack of AP change in 55 patients with viral illness':'1 contrasted with
Plenert's statement, that an increased AP index was one of the most indicative
signs of viral illness in children. It is possible that these divergent findings were
the result of age differences alone. However, our serial observations indicated
that an AP rise during the benign viral illness of sandflv fever did occur in
adults. This rise, small in magnitude and brief in duration, developed during
early symptoms, in conjunction with an abrupt fall in the neutrophile count.
Perhaps the observed change in the AP index was merely a secondary ph,.-
nomnenon associated with rapid mobilization and subsequent disappearance of
stored leukocvtes." Bucause of the unusually marked neutropenia of sandfly
fever, the early rise in AP described herein may not be typical of other viral
illnesses; its timing and course was certainly different from the AP increase
observed with tularemia and Q fever.

Earlier reports4. that AP activity was less apparent in young neutrophiles
were supported by these studies. Band forms appeared at two distinct periods
of sandflv fever, during the development and recovery from leukopenia, but a
rise in neutrophile AP accompanied onl%' the first appearance of bands. In
artificial hyperthermia, leukocvtosis with many band forms was noted in the
absence of increased AP activity.

SUMMARY

Responses of neutrophil' AP were studied in volunteers during induced
tularemia, Q fever, sindlhl fever, and (luring artificial hyperthermnia and en.
dotoxin fever. Symptoms of typical early tularemia were accompanied by a
slight increase in the neutrophile count and AP index. The latter continued to
rise slowly and eventually becaime, maximal 5 days after the height of clinical
illness, long after fever and leukocvtosis had disappeared. Similar but less
obvious changes occurred after mild tularemia and after typical early Q fever.
A transient rise of neutrophile AP oceurred only at the onset of fever and
neutropenia in sandilv fever. An early fall in neutrophihe AP after endotoxin
administration was confinued; this was followed in turn by a prolonged rise
not tdescribed heretofore. Despite the stress and leukocytosis of environmen-
tally induced artificial hyperthermia, leuko•vte AP did not increase.

Based upon thesw observations it seemed evident that increased leukocvte
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All activity could inot lx- vorrelattcd in all circumnsances with fever per se, thle
appearance of hand cells, or the magiiitude or timing of "stress" ats inferred
from increasedl plasma and urinary steroids. Increase*d neutrophile AP activit
in these infections dlid not seemn to be related directly to ghucocorticoid excess.
Possible factors involved in the induction of ncutrophile AP may incluide the
genetic potential of various cell types. coenzyme requirements, hormonal re-
sponses, as well as other yet unknown factors associated with acute infection.

SNU~MsAnmo IN I.N-rERLI.NCUA

Le responsas del phosphatase alcalin (PA) de neutrophilos esseva studiate
in voluntarios durante inducite episodios de tularemia, de febrc Q, de febre
Pappataci. de hyperthermia artificial, c de fehre a endotoxina. Le symptomas
deC typic tularemia preroce esseva accompaniate de un leve augmento in Ic
numeration neutrophilic c Ic indice de PA. Iste ultimo continuava su augmento
lentemente attingente sit iaximno 5 dies post le culmine del morbo rlinic, i.e.,
longemente post line le febre c ]v leucocytos habeva (lisparite. Simile sed
minus obvie alterationes occurreva p)ost leve formas de tularemia e post
typic febre Q precoce. Un augmento transiente del PA neutrophilic occurreva
soimnente al tempore del declaration de febre e deC neutropenia in febre
Pappataci. Un precoce declino in le PA neutrophilic post le administration
de endotoxina esseva confirmate. e isto esseva sequite per un prolongate
augmento non previemiente describite. In despecto del stress c del leucocytosis
de artificialmeitte inducite hvperthermia ambiental, le PA del leucocvtos non
montav'a.

A base de iste observationes il pare evidente que un augmentate activitate
de PA leucocvtic non poteva esser correlationate in omne casos con febre
per se, con le apparition de cellulas bandate, o con le augmento de steroides
plasmatic e urinari. Le augmentate activitate de PA neutrophilic in le in-
fectiones studiate non pareva esser relationate directemente con tin excesso de
glucocorticoide. Factores possibilemente participante in le induction de PA
neutrophilic include forsan le potential genetic de vanec typ~os cellular, Ie
requirimentos (Ie coenzyma. le responsas hormonal, v etiain altere non ancora
cognoscite factores associate con infection acuite.
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