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"l'h,, moth:raisins responsible for anaphylaxis In the pr,,s,,nt inv,'_tigation several experi- !_i

_[i_, is thought t. be the prin_'ipal mc'diator of acute mine the r.h, which 5-IH" may pl'D" in anaphy-
ii_!,! ;

,i',_:. :t,,q,hyl:lxis in such histanfine-sensitive animals laxis of the meuse. These included prctreatment ..,

as tt,, guim'a pig, rabbit and dog is of doubtful with reserpine, 5-1IT ant:_gonists, 5-HT, and _1
_ :: imt),wt:mc,, in .m'q)hylaxis of the histamine- 5-hydroxytryptol,},an (5-IITP), respectively.

¢:
rcsisumt me,use (1).

: ,,;i l"ink (2) has proposed that serotonin (5-hydrox- MATERIALSAND METItODS
' ytrypt.:mmw) is the meditator of the Schultz- Unless otherwise st:Lted the hinter|ale and

l)ah' r('arti.n in the mouse uterus. She observed methods use(l were similar to those employed

.....: that the utrri of both sensitized and normal nfice in previous investigations (7, 8).
' i ', : art' i(}00 tim,'._ re.n, sensitive to 5-hydr.xytrypt- The animals used for most of the work were

, :m,inc (5-It'r) th:m to histamine. Moreover, "colony inbred" white mice of the Swiss-Webster
" th(, st,_sitivit)" of the uteri to 5-IH' and to the strain. Y,lice ,,f this strain have been maintained

; _ 5,,Imltz-I)zd,, rc._ction w._s abolished by the 5-HT in our l.d),w.m_ryfor the past 10 years. They _.
: :mt:_g_)nists. lysergie acid diethylamide (LSD) were from (i to 8 weeks ohl and weighed from

il }" and r_,.,orpinc. Fox and co-workers (3) subse- 22 to 28 g. The nfice of the inbred DBA/2 strain _:_
..... qu(,nflv r,,portcd that the "5-HT antagonists," were r(,(.ently obtained from the .larkson Me- _

chl()rpromazinc, promazine, reserpine, and LSD, mortal Laboratory at Bar Harbor, Maine.
' were effective in preventing anaphylaxis in the The soluhh, "Ag-Ab complex" of crysUdline

: actively sensitized mouse, bovine serum albumin (P,SA) and ant|bovine
Tee above results are of interest in view of the serum albumin (antiBSA) u._,d for producing

' " report of Wcissbach el al. (4) that, whereas guinea anaphyl.txis wa._ pr(.p:m,d from time to time by

pig hmg h:ts a low 5-tIT content and high mono- adding l),-h'd }wat-inactiv'tte(t antiP, SA rabbit
amine oxidase activity, mouse lung has a high serum t.. a solution of BSA containing 8-fold

: 5-tIT content "rod low monoaminc oxidase ac- antigen _.xcess (7, ,%. The preparation containe,q
_: tivity. Since monoamine oxid_c could rapidly 1.520 mg of antibody nitrogen tab N) and 5._:
I' convert :my 5-IIT freed by the antigen-antibody mg of BSA per ml. This "standard" l)rep'_ration

(Ag-.\b) rca('tion to the pharma(,ologirally in- is hcn._dt,,r commonly refi'rn'd to as "the com-
o-hydr,_xymdoh',acet_c acid, theseactive product" "' " plex." The co,nplex and the antiBSA rabbit

ot)scr\'at ()ns 'tit, conson'mt with the hypothesis _,rum were at.red at -20 C. The challenge

that, 5-tH" is important in anxphylaxis of the dose of tlu. comph,x that was commonly required
nmusc but _,)t of the guinea l)i_. The hyl)othesis to produce fatal anaphyl.'_xis in S0% or more of

that 5-|H" is reh.ased by the Ag-.\b reaction is the mice .u.._tcd w:,s 0. l nil. The matcri:d was
SUl*l),,rh'd by studies in :itro (5) and in v/re (6) administ,,rrd intr:tw,aously into the tail vein
.n the rabbit, showing that the reaction of Ag , using a 27 gauge needle and a tubcrculin syringe.
:m,1 .\b in the presence of platelct_s causes the The resulting shock was indi.*tinguishable
rrh.:_se of 5-IIT. fron, typi_al :m:,phyl:_xis as pro, hwod in actively

: _Supported in part by the Washington State ._nsitizc, I :mi:,,:ds 15' ¢'halh,t_ge with Ag alone.
ih,art .%ss(,(.iation and iu part I)y the State of In mild shock lhr lilt)list. ,_pl_,'nrs normal for
W:t,hir_gt,m. Initiative 171 Fund for Biological Ih," [b':: 2-5 mitt after vhalh.nge 'rod then starts
and Medical ltcscarch, to srrat,'h the tt_,s,, "rod car_. The lips and snout

.o9,2
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l×'gin to sw('ll :rod the ear._ b('('(m_(' flu.q,'d. "rlw moder._te sedation. Whereas 21 of the 2_ dilu,n$-

animal bc(,omes sluggish and .,hews slight treate(| control mice died ,)f anaphyhtxis, all of
dyspnea and (Tam)sis whic.h may t),'rsist h)r the 28 reserpine-treated (reserpinized)mice sur-
lo-2D rnin. In sex'c.re sh,)ck, th(; al)o_'e symptolns vived. Tw<,nt)" of the latter group showed no
_re followed within the next 10 rain I)y s(.vt_re evidence of sho_:k .rod eight showed sympt_)ms

_' dyspnea, marked ,':_'_m._is'md pl"ostrati()n. When of mild shock. Although the i)rotcctive effect of
the anim.d _tttempt.< to w:)lk, th(, gait is unst,(,'tdy, reserpine may have been due to its 5-HT de-

l h_ the tcrmin:_i stages of fatal shock, prostration pleting action, other possible modes of action
i and paresis ch:mwterizcd In" c,m_-ulsivf_ kicks whb.h were considered included: _dation (14),

_ad char'tcteristi_' "frog-like" m,_vcment,_ are depletion of body stores of the catechol amines,
i observed (9). Although d(_.Lth usually oc('urs el)inephrine, norepinephrine and dopamine (15),

t within 30 rain, the inWrval may vary from l0 anti-thyroid action (16) and hypothermia (17).
rain to 1 hr. Anaphyhwtic d,,ath was used :Ls Carlsson and associates (15) reported that the
the _'ritcri()n of th,,'m'_phylacti¢' r_,sl).nse. Deaths body stores of 5-HT and the catechol amines

• after 1 hr _vcre rare :tad wer_ not recorded as that are depleted by reserpine appear to be
,a::aphylactic deaths. J)iarrhea was often noted restored by the administration of their respec-

after 15 rain and frequently occurred in animals tire precursors, 5-ItTP and 3,4-dihydroxy-
given subleth;d doses of the _'omplcx. phenylalanine (DOPA). In view of these findings,

E".r skin, sub('ut:mc(_us tissue and nwsentery experiments were conducted to determine the
were stained and cxamin('d fi)r mast cells. The role which a deficiency in the body stores of
subcutaneous tissue and mesentery were spread 5-I[T and the catechol amines may play in the

by ten,sing (m micros¢.opc slides, air-dried and rcsisl_ance of the reserpinized animal to anaphy-
st.,tined with M:ty-Grucnwald-Gehnsa,_r Wright's laxis. Various concentrations of DOPA and 5-
s_aia. The _'ar skin w._s immersed for 3 min in HTP were prepared in distilled water. Dosage
Wrigl_t's stain, washed in butIcr and placed on volumes ranging from 0.2 ml to 0.75 ml were
a microscope slide forexamination, administered intraperitonea]ly IS to 22 hr follow-

rn certMn experiments, mice were. injected ing reserpine treatment and 5 to 30 rain before
intraper:t_meaity with 0.1 ml of Bordetella per- challenge with the complex. The reserpinized
:u._v/s vaccine, containing 4_;.8 X 10_ cells per control mice received similar vohnnes of distilled
ml, 4 days b(*fore challenge with the complex. _ water instead of DOPA and 5-IITP. Normal

The Chi square test with Yatc's correction control animals were also included.
(10) was used in several instances to determine The DOPA-treatcd animals were hyperactive

! the significance of data. at the time of challenge with the complex. On
the other hand, the 5-tI'FP-treatcd animals were

_tES(;LTS in moderate sedation due to the effects of reser-

E.rpcrim_t,_" _z'ith reserpine. Since it has been pine. The results presented in Table I show that,
shown in van_)us animals that one of the activi- whereas the DOPA-treated animals were re-

tics of reserpine is that ,f rcle-tsing 5-IIT from fractory to anaphylaxis the 5-ItTP-treatcd ani-
certain body celia and tissu_s such as the entero- mals displayed the same susceptibility to ana-
chr()mallin ,',qls (11), mast cells (li_). and l)latc- phylaxis as control animals. When both 5-HTP
ices and brain (13), an e_'p_,riment was conducted and DOPA were administered, the animals were
t_) determine the effect -f tr('atm('nt with rescr- refractor)- to anaphylaxis.

pi=e on anai)hyl:_xis of the mouse. A dose of Protective action of calechol amines. Since the
,' '_,_..,,')'-mg of rcs,'rpine was inj,,ct_,d ._ul)cut:mcously anaphylactic response of the reserpinized mouse
' it.to n()rm:d mice 18 to 22 hr 1)clare chalh'nge wa.s not restored to. normal I)y either DOPA
iI wit,h the standard pr(,p'mtti, m of the _'omplex. a alone or a combination of DOPA and 5-tITP,
:_ At the time of challenge the animals were in experiments were conducted to determine the

effects of treatment with the eateehol amines
-"The pertnssis vaccihe was generously supplied

l,v Mer,'k 'tad Company, Rahway, New Jersey. on anaphylaxis in the normal mou_. The sate-
] ' Th,, reserpine diluent consisted of 5_ poly- chol a_nines, epinephrine, norepinephriae and

::i _ h_ l,*m._l)'col and 5_ benz>'l alcohol in physic- dopamine, were diluted in saline and administered

ili h,_..... line. intraperitoneally in volumes of 0.2 ml either
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TABLI_ I containing physiologic saline (PBS) and adrnirtis-
.?;_fluence of treatment with 5-hydroxytryptophan tcred intravenously 20 to 25 rain before challenge i

(5-11I'P ,rod 8,$-dihydroxyphenylalanine (DO- with the eomp]e._:. Although the amounts of "
PAl on the anaphylactic response of reserpinized histamine used were not lethal, it was noted

mice to challenge with soluble antigen-antibody that immediately after administration of the
complex* drug the animals showed _ome hyperactivity

Intervalbetween "followed by prostration. IIow_ver, at the time
MaterialU_d far Treatment Anaphylacti¢ of challenge, the mice had recovered and appearedTreatment and Deathl?

Challenge normal. The results, presenWd in Table III,
show that the histamine treatment afforded goodmln

Y)OPA, 2 mg 15 0/10 protection against anaphy/axis. Perry and Darsie
D()P:k, 6 mg 30 0/10 (19) did n,,t note any efft,vt of histamine treat-
DOPA, 15 mg 15 0/10 ment on .maphy]axi._ in the mous,'. These varying
Di._tilled It.4) (con- 15 0/30 results may h,tvc been due to differ,,nces in the

trois) drug dosagesusedand the time intervalsbetween
No_w (controls) 22/26_; treatment and challenge. An alternate possibility

is that the differ(.m,e in results w.ts due to the

5-HTP, 2 mg 5 0/I0 systems used, nalnely active anaphylaxis t,s
5-HTP, '2 nag 15 18/30 passive anaphylaxis provoked with sohtble Ag-Ab
Distilled II20 (con- 15 0/20

trois) complex.

None (controls) 20/245 Susceptibility to histamine and 5.HT following
/ histamine treatment. Because of the observation

I')(II'A, 2 mg plus 5- 15 0/12 that the hist'tmine-treatcd mouse sh(_ws in-

HTP, 2 mg creased resist,tm'c to an:tphylaetic shock, the
Di._tilh;d It20 (con- 15 0/12 effect"s of histamine treatment ott challenge with

trols) either histamine or 5-HT were studic<t. The
Non(; (controls) 9/101:

* All test mice were given 0.25 mg of reserpine TABLE II

by the subcutaneous route 18 to 22 hours before Influence of treatment with epinephrine, norepi-
challenge, nephrine and dopamine on the anaphylactic

The numerator denotes the number of mice
response of the mouse to challenge with soluble

that died of anaphylaxis and the denominator, antigen.antibody complex
the number of mice challenged.

_:Control mice received no treatment of any Interval between
kind prior to challenge with the complex. MaterialUsedfor Treatment Aaaphylact|¢Treatment aml Deaths

Challenge

before or after challenge with the complex. The ........................ $t_

results, prescntcd in Table II, show that pre- Epinephrine:
challenge treatment with any one of these amines 0.010 mg 30 (1)efore) 1/28"
rendered the animus markedly refractory to 0.010 mg 300 (before) 0/10"
_naphylaxis. The combined results, shown in 0.010 mg 3(x) (after) 14/20
Tables I and II, were consistent with the con- 0.001 mg 30 (before)' 13/20

cept that the protecti;/e effect of reserpine de- Saline (controls)" 30 (before) 23/28
pcnds primarily on its action Of exhausting body
stores of 5-HT. Norepihephrine, 0.10 30 (before) 7/28"

Protective effect of histamine prelreatment on. m_

anaphylaxis. Since histamine has been shown to S-fline (conlrols) 30 (I)efi)re) : 22/30

stimulate: the adrenal gland (18), the effect of l)opaminc, 0.32-1 mg 30 (before) 7/20 °
treatment with hist._mine on the anaphylactie $aline (ermtrols) 30 (before) 16/26
response to soluble Ag-Ab complex was studied.
tiistamine phosphate was dissolved in 0.2 ml * Tht.se value._ dilter significantly from their
of M/100 Soreasen's phosphate buffer, pH 7.2, • respective control values.
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TABLE III

Influence of treatment with hi._tami,,e on the response of mice to challenge with soluble antiffen-antibody
(Ag-Ah) complex, hislamine a_,d serolonin

Interval between

Material U,_d for Treatment Treatment and Challenge Preparation Ansphylaeti¢ Deaths
Chalh.nge

rain

ttist._mine, 1.0 mg 25 Ag-Ab complex 4/10
I listami he, 3. i) mg 25 Ag-Ab complex 1/20*
l}l_S (controls) 25 Ag-Ab complex 12/20

Itist._min(., a.0 rag 25 tiistamine, 8 mg 7/10t
PBS (controls) 25 Histamine, 8 mg 7/10]"

tiistami.e, 3.0 mg 25 5-HT, 4 mg 6/20?
PB,_ (ecru rols) 25 5-HT, 4 mg 9/26t

" This is the only value whirh differed significantly from the respective control value.
? Thc,_e deaths occurred "tt periods between 2-10 min after challenge.

i PBS = phosphate buffer, plI 7.2, containing physiologic saline; 5-HT - 5-hydroxytryptamine.

i animals w('rc given 3.0 mg of hlst.tmine-phos- promazine caused slight sedation. The results of
phate intravenously 25 rain before intravenous these experiments, presented in Table IV, show
challenge with either hist'unine or 5-tIT. The that treatment with the 5-HT antagonists, BOL,

. c(mtrols were treated with '_ similar volume of LSD, anti chlorpromazine afforded good pro-
/'i_S. The results of this ('xperiment, presented tection against anaphylaxis. The protective ac-
i_ Table III, show that histamine treatment tion afforded by LSD and chlorpromazine was

did z,)t modify the susceptibility of normal mice in good agreement with the results obtained lW
t_J further intravenous challenge with histamine Fox et al. (3).
or 5-HT. They provide no evidence to indicate In view of the report of Kelemen (22) that the

what ',he response (_F the ant,rials might I)e to anti-inflammatory agent sodium salicylate may
the local liberation of these agents, be a 5-HT antagonist, this coml)ound wa._ used

Protective action of 5-IIT antagonists. Lyscrgic to treat groups of mice before intravenous chal-

._cid dicthylamide, its bromine analogue (BOL) lenge with either soluble Ag-Ab complex, his-
and chlorprtmt(,zinc have l)_,en sho_vn to possess tamine or 5-HT. In this experiment a subcutane-
anti-5-liT a,'tivity in the mouse (2, 20, 21). ous do_ of 7.5 mg of sodium salicylate in
Experiments wt.re t'._,lu,:h'd _,, det_,r,nine physiologic saline was given 3 to 4 hr before
whether try,at,neat of normal mic_' with those challenge with the various preparations. The
coml)om_,ls w(mld prot(','t :t_ain._t "maphylaxis. control .mice received the saline diluent before

LSI), 0.5 mg in :t v,_hmw of 0.2 ml of saline, challenge. The results of this experiment, pre-
w_s giv_m sul,'ut'tne,usly to 22 mi_.(..'2 hr I)cfl)re sented in Table V, show that sodium saLicylate

challenge' x_ith the .\g-At) ,.,,mph, x. _ix of the afforded significant protection against anaphyl-
anim:ds died from the I,.<I) lr_..ttment. The axis but failed to protect against shock with
survivors wen, hyperactive, 'it the time of chal- histamine or 5-HT.

h.n._(,. A s(.con_l group of mira roceivcd "m in- Enhancement of anaphylaxis by treatment with
travcn_)us ,lose of 0.1 mg -f BOL in a volume 5-11T and 5-HTP. Waalkes and Coburn (23)
of 0.2 ml of saline 90 rain before rhalhmge _ith have recently shown that the intravenous in-
th,_ (,omp!ex. Although the mb.e given BOL jection of 5-HT results in an increase in the total

:d_,) ?u,cam(. hyl)erat'tive immediately after in- amount of 5-HT in the lung. In a trial designed
)_.,.fi_,T,. they apl)('arcd normal '_t the time of to test the hypothesis that an increa_ in the

,.h:dl,,_,_,. A third group of mice were treated stores of 5-HT may enhance the susceptibility
i_:tr:,v,,n(,usly with 0.125 mg of chlorI)romazine of mice to anaphylaxis the effect, of treatment
Io mm before eh:dlenge. This amount of chlor- with 5-HT on the anaphylactler_ re_pon._e was
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TABLE IV

Influer_eeof treatment with anti-ssrotonin agents on the anaphylactic response of the manse to challengs with
soluble antigen.antibody corn_lez

Interval b,,Iw_n True- IMaterial lYacdfor Treatment Routs Used for Tre&tmsat mcut and Challengs , Am_I_,l,t©ti©D_tths
I

BOL:

0.00.5mg Intravenous 30min 7/]0
0.025 mg Intravenous 90 min 8/10
0.10 mg Intravenous 90 min 11/32"

Saline (controls) Intravenous 90 min 19/22

LSD, 0.5 mg Subcutaneous 2 hr 4/16s
: " . Saline(controls) Subcutaneous 2 hr 11/14

Chlorpromazine,0.125mg Intravenous I0min 1112"
Saline(controls) Intravenous I0rain 8110

*Thesevaluesdiffersignificantlyfrorqtheirrespectivecontrolvalues.
BOL = bromine analogue of lysergicacid diethylamide (LSD).

' determined. Twenty-four mice were treated TABLE V
intravenously with 1.0 mg of 5-tIT in 0.2 ml of Influence of treatment with sodium salicylate on the
physiologic saline 30 min before challenge with response of mice challenged with soluble antigen.

c 0.4 ml of a dilute solution of the complex con- antibody (Ag-Ab) complex, histamine and seroto.
tainixlg 0.144 mg Ab N and 0.5 mg BSA. This nin*
dosai_e of complex resulted in a low mortality in

Anal_hy-
Material Used for Challeug¢ Pre_mtmn lacticthe control animals that received the saline Treatment

diluent before challenge. The 5-HT used for De_ths

tre'_tment produced immediate mild to severe Sodiummlicylate,7.5ms Ag-Abcomplex,0.4 8/30t
symptoms of "shock" which subsided completely ml
before challenge with the complex'. At the time _li,, (controls) Ag-Aboomples,0.4 20,'_6

ml

of challenge all of the treated animals appeared
to be slightly sedated, and some showed diarrhea. Sodiumaalicylate.7.5rng lllatamine.8ms 6/10
The results presented in Table VI show that s_i_s (controls) Histamine,8mg S/'I0
treatment with 5-HT increased the susceptibility Sodium nalieylate, 7.b mg Serownin, 4 m_ S/15

ofthemicetochallengewiththecomplex. Saline(controln) 8erotonin.4ms 6/16
To testtheabovehypothesisfurtheranother

• The sodium aalicylate wM administered lubcutaneoualy

experimentwas o,_nductedinwhichtheanimals 3-4hrbeforechalleng.,
were treated w_u_ the 5-HT precursor, 5-HTP. t Thisvaluedifferssignitlcantlyfromthe _)ntrolvalue.
The animals were given an intraperitoneal dose
of 2.0 mg of 5-HTP _ a volume of 0.25 ml of pyrilamine ma2eate. Since pyrilamine maleate
physiologic saline 15 rain before challenge with has been shown to afford good protection against
the same diluted preparation of soluble Ag-Ab histamine shock in the mouse (25), the anaphy-
complex used in the preceding experiment. Since lactic response following treatment _dth this
all the mice showed diarrhea and sedation at antihistaminic agent wa._determined. The corn-

the time of challenge, it is probable that apprecia- pound _¢as dissolved in PBS and administered
ble amounts of 5-HT had been produced from subcutaneously in various dosage levels in a
the injected 5-ttTP (24). The results, _which volume of 0.2 ml. Control mice received a similar :
are also presented in Table VI, show that treat- volume of PBS. The results, presented in Table
mcnt with 5-HTP markedly enhanced the sus- VII, show that pyrilamine maleate administered

• ceptibility of the animals to anaphylaxis. 20-40 rain before challenge with the complex
AO_'npts to proud aoa_nst anaphylaxls with did not significantly alter the ansphylactic re-
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TABLI.: V] Refr_ness to anaphylax_ following *ub-
In fiuc ac,' of treat,,,',_t wilt, ._hudcox!ltryptamine lethaldoses of the am, plex. It is an old ob_ervatlon

(5-1tT) and 5 hy,frozytryt,t,,phan (5-11TP) on that animals of various species may become

onuphghwtic r,.,,por,._, o.f the mouse to challenge refractory to anaphylaxi_ with a specific antigen
with soluble ontigcn-antibody complex* following treatment with sublethal doses of the

i _,,_r_al s t .I antigen or following sublethal shock produced
M_tteriaIU._,dfo.... _ " Timeol I ': .......... with antigen and antibody of an unrelated system

Treatracnt : Treatment "'h "1 _ t_c Deaths
_nd Ch_ll_,_¢ '" _' _' _ (27). In the course of the present investigations

................................ it was observed that mic_ challenged with sub-

lethal doses of _oluble complexes of BSA-anti-
5-I1T. I mg 30 Diarrhea. 20124t

,u_|_t _- BSA hccome highly refractory to further ehal-
dation lenge with lethal dosez of this comphx or to

_-H%2.0ms Is _),_r_a,._. zg/22_ challenge with lethal doses of complexes of a
slight Be-

d,,,ion different antigen-antibody system, such as those
; . s_li,_, _,,nt_ is N,-mo t2/36 of bovine _,-globulin-antibovine "/-globulin. The

* T! ..... ie_. w.,re cl,dl_ng.M with a diluted preparation of refractory state lasted for 48-72 hr. Refractory
complex ,lo._ignod t_, prod ..... l,,w fatality rate. states in mice following challenge with soluble

t Th,,_e ,Mue_ differ 8iguificantly from the control value, antigen-antibody complexes have been previously
reported by others (28, 29).

spon_ of the animal,_, These rcsult_s differ from In the present work preliminary attempts were
ti_ose of (':mwron (25) who reported that this made to abolish the refractory _tate produced

i compound _fffords good protection against active with the complex by the administration of either/ an.aphyl_xi_in the mouse. Although the reason mouse complement of 5.HTP or a combination
for the difference in resulks is n,t app:_rent, it of both substances. The developmtrnt of diarrhea

in prcsent in the animal_ treated with 5-IVI'P indicated
s]_otll(t be noted th:_t the mice used the

experiments were of a different strain than those that the quantities of serotonin induced were
used by Cameron. In '_ddition, the manner of appreciable. Nevertheless, neither 5-tITP'nor
prt_3ucing stu,ck w_.s not the same. mouse complement nor a combination of both

Studies with perh_ssi_-ww.cinated mice. Since substances abrogated the refractory state.
it v,'_ obserw'd th'_t the 5-}IT-antagonisks and Studies on ma_t cells following anaphylazis.
the catechol amines exert protective ac.tiou
again_ anaphylaxis in normal mice, tests were TABLE VII

con, lueted to dch,rminc, whether these corn- Influence of treatment with pyrilamine maleate on
poun t_ also t),,ssoss the capacity to protect the anaphylaetle response of the mouse to ehal-
pertussis-vac,'inate, i :mim:ds. "['iu_ chMlenge lenge with soluble antigen-antibody complex

mau,ria[ u._o,! was ma,h, by diluting thc standard Interval

preparati,,n of soluble AK-Ab ('Olll])]eX _ith between Aaaphylacfic •

PBS to giv(. 0.144 mg Ab N and 0.5 ]{SA MaterlalU_cdforTreatment Treatmentand Dcath_

in a g.t'd v,,ium(, _,f 0.4 ml. Th,' results, presented Challenge
in T_,ble VIlI, shiny that, ¢,m¢mg th<' agents =ia

tested, epin(:i_hria(: was the (,n]y_'compound Pyrilaminemateate, 1.0
eapaEc r)f prote,.tJng the p,,r_u_sis-tr.ted mouse mg ................... 20 8/10
again._t an:lphy]axis. This is in marked contrast PBS (controls) .......... 20 8/10
to t}m results prcviously .bservt,d in normal,

nonva('cinMx:d lni(!e in which it was noted that Pyrilamine maleate,'1.q
prechallcnge treatmcz_twith either reserpine, mg .................... 40 9,/_2

BOL or dopamine w_s .fls. ,,ffectivc in preventing PBS (controls) ........ 40 13/21
" anaphylaxis. Since pertussis vaccination alters

Pyrilamine maleate, 1.5
the physi_flogie reactMty of the mouse in many

mg .................. 40 8/10
other ways than by increasing their susceptibility PBS (controls) ........ 40 9/10
t.o an:q)hylaxis and 5-HT (26), the .tbove results

provide no dependable clues to the mechanism8 PBS - phosphate buffer, pH 7.2, containing
of a_.'aphylaxis in the normal mouse, physiglogie _Mine.
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TABI.E VIII

],ifluence of lrcatmcnl wilh various drugs on the anaphylactic r,',_pon_e of pertu#Ms.vaccinat,d mice to
challenge Imth soluble antigen-antibody complex*

|lllervill btlwelu ']'¢¢1i1- ]

I

M_llri&l Ut_i,d for Triiltilllll iio_ll IJ_id fur iltillililli mlni llill (2kill#all , 711llipli/Im¢iit Diiillll

................. i
i

]_( )l. : Intravenous 45 lllin ] 10/10
0.10 mg
(i. 10 nit Intravenous 90 rain I 0/10

S_dinc (controls) Intravenou,_ 90 liiin l 13i1.t
Reserpine, 0.50 niI _llilclltliilooull IS }it 9/12
Saline (controls) Subcutaneous 18 tlr 71_

Pyrilanlhic maleate: i
1,00 illg _ui)eutaneolls .'20 xiiili t.i 'lO

1.50 mg Sutlcut,aileolis 40 Illlli '.('l(I
PBS (controls) ,14ubcutlineous 20 nlili III!11)
I)opamine, 0•67 mg [ntraperitoneal 1 rain :( Ill
Siiline (controls) Intraperitoneal l nfin ;t 'I1)
Epinephrine, 0•01 nil Intrapcritolu;.ll 30 .-,'c 7,':11l
Saline (controls) lntraperitoneal 30 .*ec 1%:I_i

* The mice were challenged with a dihited preparation of the eomph_x.
f This is the only wdue which differed significantly from ihe I',,slleelive ,.,,Izi r,d v.ll.i,.
ll()L _*bromine analogue of lysergie acid diethylamide; PB,'4 .- phosphate I,lll,,r. pll 7 z retaining

phyaiologic saline.

Since it has been rcportcd that the mast cells jeered into the :fir I,,ucl_ v.,.r,. :,_lubh' .%g-Ab
of the mouse and rat contain serotnnm as well eomlfiCx..%g ahmo an,[ Ab m,,m.. Sim.e there

.as histamine (30) and that morphologic changes was no difference in tlw disri,t,i|,,,, of ma._t cells

o_'_'ur in the mast cells of certain animal species in preparations of (',ntr-! .'m,l (,xl_'rimental
i,Alowing the Ag.Ab reacti_m (31-33), experi- animals no signifie:lnee ,.,,llld b,, .itl-i,.br.d to the
meats were conducted to determine whether re.suits.

morphokigic changes occur in the mast cells of Mast cell studies of lhe lnes,.nt,,ries ,if n,,r,nal

the IllOtlSe following challenge with soluble AI-AD lind pertussi._-ireated mire ,.<,nihi,.l,,it :w,'or(ling
complex, to th(' method ,if l{ih,) _:i'_'i ininll.,li _{.!y f,,ll,_w.

In the first e×periment, fatal anaphylaxis was ing anillihyl'lvlie de:lth lik,.wis,, _av,, I_,, hldi,•;t -

produced in mice by challenge with the standard tion thai nl,wlll,d, llzie ,.h.li,_(.._ hi ni:l._t ,','lls
l)reparaf;ion of the complex. /mmedialxqy follow- ae('onlli'my aii:illh) Iti_i._
ing death, the skin of the ears was stripped off, In :lllOtll(.r -,,l'ii,s of ,,Xla.rh:.,.nl_ iliiCl' Ill,re
stained with Wright's stain and examined witil vll.'ilh,ng(.d lair:iv(hourly _itil s,,hlhil, ,',mllll,.\.

tim light microscope. Skin from tile ears of normal hnm_diati,ly after ill, it} Ill(, skill (,f till,it paws ..
control mice killed by severing the cervical spinal was removed, fixed, ..q,(,iiiilll,,! 'ln,I .-iain,,,t <_iih
cord was also stainedumd examined in the same toluidino I_]ue/we,,r<linl,' i,, lhe lll_'th,>,t ,>f Ib,_l,'y
m_nncr. Since the limited cell disruption and and lien(lilt (3t;I. l']x/ln in'lib,1 lif thc_,.._i','li,,li_
dcgranulation observed in these specimens was did not ri,vo:il .lily inorl,h,_i,,l_h. :llh.r/lliol, li. (he
patch)' in distribution and present in prcp.mi- mast cells.
tigris from botii the test and e0ntrol groups, Anapl, ltladb' ._u._ecl,tlidi,t,/ ,,t ,#i,5'r,m ..(,',ins

careful mast cell counts were not made. Appar- of mire. 'Pr,'linfilmry iri-,]- h.t_,, ._h,,_l, lb.i' :_fi,.(,
early the mere handling of the specimens was of tlw I)BA/2 strait, :,:,, hl,-,hly r,'fr:w:,,ry t_
re._ponsihlc for the changes observed• anaphyhtxi._ and ,,xhil,,i ,,i,;)" niihl sy:l,lff,,Ins

Mast ('ells in the subcutaneous ti,_sues pre- folh_wing injeethm ,,f ihr(,,, lim(,_ lh,, -t:mdar|l
pared by tim air-p_mch method of Carter and d,),_e of e,inpl_.x.

,_so('iates '(34) were also examined using tim Where:is pertu,sis v:w,.ilmii,m f:dh.,l to i:l-
M:ly-Gruenwald stain. The test materials in- crl,a,_l, the ._usevptihiliiy (,f fill\ "-) illh'l, lli alia-
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phylaxis producod with the eomph'x, vaechmted monse, which are known to contain apprecialde
•mimals twv:mw highly susceptihh" to active qu.mtities of serotonin (30), gave no indie'ttion

anaphyl:txis, that these cells are significantly altered during

ms_'_;ssl(;_ anaphylactic shock produced _th soluble Ag;Ab
_.mnl,tox, Although this finding is contrary to

The rcsl)on,-es of .mitosis to injo_.tod niedlators the tinding of Carter et ed. (34) in their studies
are commonly reg.mled to tie highly meaningful on "local anaphyl'txis" of the actively sensitized
with respect, to the mcch,'uiisms concerncd ill mouse, it is to be noted that Fink and Rothlauf
anapi_yktxis, floweret, it scorns important to (40) were unable to detect any morphologic

recognize that the injevti,n of nwdiators may change in mast cells of the actively sensitized
in no sense simulate the natur, l (,vents le't(ling mouse uterus subjected to the Schultz-Dale
to :m.qfllyI:,xis. Indeed, the ,.ff(,etiven('ss of any reaction. Since the release of mediators from

bi,h)gie m,.di;m_r(s) rcsponsibh, f.r :m'q_hylaxis nmst cells can take place without apparent mor-

nmy depend .n its libcr:aion in high eo,l('eutra- phologic change (41, 42) the present results do
tion in tissue loci where it. is free to :wt orl target not provide certain evidence that 5-HT is not
celia, and at tlw same tim(" rein:fin sheltered released by challenge with soluble Ag-Ab.com-

from exposure t,, destructivo e,_z,wn,'s aad antag- plex.
onists ._u('h :,s th,se lirose,lt in the circulating Since reserpine produces multiple effects in

.:_ blood (37). -mimals the observation that prechallenge treat-
Th,. similarity of action -f histamine treatnwnt ment of normal mice with reserpine affords good

and salicylatc treatment in lirote('ti,lg ag:dnst protection against anaphylaxis does not by itself
; anaphylaxis but not a_.dnst intravenous chal- provide conclusive evidence that 5-HT plays an

leng(_ with histamine or 5.IIT does act neces- important role in anaphylaxis of thi_ species.

sarily mean that the ,neehanisn,s by which these However, the observation that the only agent
agents act :m: similar. It is possible, that the, which restored the anaphylactic sensitivity of
state of refractoriness .l)served may have been the reserpinized mouse was 5-HTP, SUl)pork_
on :t l).tsis simil-tr to that (vhich underlies the

the hypothesis that the resistance of the reset-

refractoriness induced with Ag-Ab complex, pinizcd mouse to anaphylaxis results from deft-
All of these treatments could conceivably involve cient body stores of 5-HT. The observation that
exhaustion of stores of sonicunknowII medi-

the 5-1IT ant,Lgonists,LSI), BOL antl ehlorpro-

ator(s). It is also I)-Ssible that the protective mazine preset the mouse against an.tphylaxis
action of these tre.ttm(,nt.s results from stimula- likewise indicates that 5-tIT is an import'rot
tion of the mlrcnal g,l'md. The refr.tctt,riness nmdi:ttor of the reaction. The increased susccpti-

to anaphylaxis indur'cd in mice by either chronic bility to anaphylaxis induced in normal mice
or a_.ute shutth%ox stress (3S_ m%" also be on "t by prcehallenge treatment with either 5-HT or
sinfilar b:tsis. 5-ItTP is also compatible with the hypothesis

The. results obtainc, t with p(,rtu._sis-va('cin-lted that 5-lIT serves as an important mediator of

mk.c fail to provi, lc rclia},l,' ,,vidcm'e on the anaphylaxis of the mouse.
mcch:ufisms -f an:qdtvl:txis in the n,)rm'd mouse Although the evidence obtained in the present

because t)crtussis-v:lt','in'tti,)n alters the physic- investigation appears to be compatible with the
logic reactivity of mice in many ways other than hypothesis that 5-HT serves as an important
by incre'tsing their sus(.eptibilit._t,) an'_i)hylaxis mediator of anaphylaris of the mouse, it is ob-
and 5-IVl'. For examl)h', siv'}l mice also show vious that further information will be necessary
incrc:L_cd ._,,asitivity to histamine, cohl shock

to prove this hypothesis.
and ()thor forms of stress (26) and display a
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.Morphologic studies on the mast (.ells of the anaphylactic response of the Swiss-V(ebstcr
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